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Cuts give slight idea of Great Range of Gisholt Turret Lathes. Un- 
told thousands of pieces of endless variety are being daily finished 
accurately and rapidly. 
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The most complete precision lathe ever produced for the toolmaker or model- 
maker, and for all purposes where accuracy and convenience are essential. 
The spindle is hollow throughout its entire length and is furnished with 

drawback mechanism having hardened and ground collets for rod 
work up to 5,” diameter, and step chucks with closers for holding short 
pieces of large diameters. 
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Some Lathe-Shop Notes. ished to receive the adjustable blocks d. e t athe Phe d of inting 
INSPECTING LATHES ind f; d and e carry steel centers, while f outer ipporting sl and the rang 
In the turning out of an engine lath is arranged, as shown, to carry a 


there are, I believe, very few operations of eter. The centers are cut aWay trom one the upper cks w indet 


greater interest to the mechanic in general side, the flat surtace thus produced big 
than the inspection or testing of the as each 1s prov ded wit! groove 1 t Be } ‘ ‘ ( 
embled machine The F. E. Reed Com the end of this groove a small hol entricity, alinement t t run f 


pany, as everyone connected in any way drilled through the centet1 Chis arrang everal hours t Ir ng properly 


vith the machine industry knows, make a ment is shown more clearly in g. 2, seated when the inspe 


pecialty ot lathes; and during a recent which represents block with its ad wit t d g(t 
isit to their shops at Worcester I had the able block e, and it will be seen by refer the 14-inch lathe) a cylindrical portion, 12 
pleasure of seeing, among many other ring to this sketch t the cent S ! g ( ped e s 





features of interest, their method of test lock 1s adjustable endwise by means of dle and 


ng these machines collar head screw \side from this center vhether s] ( ( € cor 
The lathe to be inspected is, in the first adjustment a and are alike in all pat centric To test the alinement of spindle 

place, very carefully leveled, and to facili ticulars. These two blocks with the d she “ c ( 

tate this operation a special level is em are placed on their ways and as far apat 1 1 e the it ) n 


oyed having near one end a head of the as possible ey are held, as in Fig. 1, a straight hole, an arbor lik g. 3 1S « 
same metal as the instrument itself and by hook bolts tightened by knurled nu ployed t each end he | 


t y 17 


fixed at right angles to the body; this Between the two centers or plugs fin i threaded portion on which rewed 
head, when brought against the finished piano wire is secured, this fitting the machine et i neh thicl Phe 


edge of the bed, throws the instrument grooves and passing through 


squarely across the lathe shears Over the holes in the centers The center in e diametet and the tance twee 
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FIG FIXTURES FOR TESTING LATHE \V 


glass is placed a graduated and adjust then drawn back by its adjusting screw outside face Owl 


MS anv varia until the wire is drawn taut neche Phe arbor 1 pped into the spin 


ire readily detected lo make sure Block ¢ and its shoe, being already dle and a light cut en take t 
that the “V's” are cbsolutely free from place on the ter or carriage “‘\ th er the peripheri f the 
vind or curvature toward front or back moved first to one end of the wire and ar These are then carefully measured 
the tools shown in Figs. 1 and 2 are used, then to the other, and d and e¢ are ad with a micrometer to see if there is at 
Fig. 1 showing a portion of a lathe bed usted until the ends of the wire are difference in the diametet f the two, at 


with the testing appliances in place on thi shown by the micrometer to be equidi iriation het howing double the a 


Ways, while the latter sketch shows one ot tant fre m the \ S, the adjustable block the pit ( it 1 tiie aqdistance ot ¢ 
the tools drawn to a somewhat larger then being clamped to their supports a and inche 
ile \s indicated in Fig. 1, there are in The shding member « with f clamped hig. 4 \ ve d ‘ 
this testing set three members, two ot these to it s now moved to different poin ning A t ‘ 
1 and resting on the inner “V's ong the bed and the micr ter spindle g re \ ( ndle Te 
A e the hird laced on the ( I ght upt the wire 1 prec IW Y Vo! £ ( 
carriage wavs These bl or fix per being placed beneath the spindle inc, not unlike Vv Pp 
re e ligl ft casting ( The mi eter giving the eading I red ed 1 thi efully 
planed and scraped a ne end to fit its t points tested shows the “\ t to fit the sp ‘ front 


hoe fitting the opposite \ The crometer is held in a pocket in f by asmall about 1 incl he periphery turned t 
ks are made a nice ling fit in their thumb-screw, and may be turned around about 12 inches diameter for use on tl 
es and are long enough to suit the dit n its s ft desired: the ting 14-11 he the lara ithe irge 
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than those illustrated his piece being shows that the tail spindle is in alinement up of the maclnne or to careless 
re ved n t ait geht ut taken with th head spindle The lightest 1m tl 
ff the face, the rings taced being about) amount of offset between the two plugs 1; STORES FOR LATHE P 
1 wide \ straight-edge then put readily detected, these having such keen Chere is much of interest to be seet 
fa n orde ) pass in- edges, and, by measuring across the joint the Reed shops in the production of 
pection, four pieces of tissue paper placed with a micrometer the amount which the iring tor the various members that g 
the four points of contact must be pindle must be thrown in any directio1 make up the lathe. As this company 1 
pinched by the straight-edge This cast to bring it into alinement, 1s given at factures lathes in large number quan 
ng e the collars on the arbor, Fig. 3, ence ties ot both large and small parts a1 
will for a great many tests, and when Considerable attention paid quired, these being made lot 
Ise long pract v be readily pecting the lathe, to the operation of the turned into a stockroom until needed 
renewed gearing he apron gears and the rack the assembling gang One tore 
| lig pair of plugs and the back gears are all cut with specia or example, contains such parts as gt 
utilized in testing the alinement of the cutters to give the teeth the correct out ead-screw nuts, centers, frictions, b 
f pindle th the spind n the head ine and to insure the back gears running nd nuts, ete in fact nearly a pat 
— ; _ with the exception of the larger castings 
( and when an order is received by t 
. ( in charge of the assembling for, say, fifty 
il —) 4 l aprons, he obtains from this storeroo1 


A | cvery part required for the lot, these bein 
c) | ill finished and ready to put togethe 
. 17 MILLING, GRINDING AND DRILLIN¢ 
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| a 7 : - . Chere are a good many interesting 1 
a O j C — ine cperations about the place. one e: 
p 
: a of four machines noticed working 
a 
! stantly on spindle boxes double ‘ 
a. 4 oe, machine milling off the tops of lathe leg 
1! | y, Sy ce a a call 
Ree eeu performing various other ope 110 
a, e t t gear cutting department eight ¢ 
Resaal 
| cutters and two 1 iachines ( 
— 4 ——_, 
i reside number of millers. Or 3 
there are also two engine lathe nd tw 
~ j I \utomatn \lacl l Comp 
| ‘ ¢ go he ove turning 1< 
— b \ {” Cs ( CW 
| 
= thle: wits ‘ants ) 
tues ie ston Wa 
| g e finisin grind y 
he, \ = chine \nd ne grinder in whi 
en } | 
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t ¢ Diamete f I 


273 
FIG. 2 INE OF THE FIXTURES, SHOWING ADTJI rABLE CENTER FOR TIGHTENING WIRE Diamet f Plug at j v3 








] ] ] 1 ] . +] ] ] Niameter of ite ) 
Lhe e piugs are Nardened and ground, 1¢ NOscCiesslv, Diamete I ” 
1 1 , : , . . : Convex y 
cylindrica portion cing hade exactly the latte 7 
‘ é Concave _ 
K¢ Phi ( | I Cac CCE sed ind rr il it v - 
+} nor } < t t | } y , 
e 1 row ne | e end is ground = or inaccut Alignment of Live and Dead Cengers,. QC QUKC£ 
| 1 ; 
dead true with the outside of the plug spector’s 1 Concentricity of Live ¢ hie, 
ne of these plugs being t in each of n 
] | ] Back Gear t 
i¢ pindle the ta pine run back ( ent de weleeeigai A 
ae ee , Back Gea 
nto the tootstoc} ind the itter is moved Which the system of inspection 1s carried = 
; Feed Gear g / 
, . , ' 1 me 
ong the bed until the plug brought ut at t Reed shops It will be noticed 
, 1 1 
togethet Phe upper portion i tl foo om this report hat each lathe 1s given a = _ 
‘ 1 1 1 1 ‘ . = a - —_— 
On idjusted by the screws until the number, and the company therefore has cuguinaiio a v £ UiRthe JRULAD 
ImMLiL-eHR RMU te ee ws AR 
1 ' ' ‘ , 
ug ( neide tront and back Phen the in exact record of the condition ot the 
rootstoc} d bac na the pind run ton when t eft the shen and n the ae, 
/ ase “ern, wom LF a 
; Date Crick 23 O/% OF AD> 
11 unt the plugs a ivan n contact event i ny reported rccurac\ i\ -~ Acie l 


It their ends now coincide at all points, it know that this is due to improper setting FIG. 6. INSPECTORS 
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I L e, e outer ends t Compressed Air for Pumps. 
i g ti ch ach rat I urse, being supported from 1 
plung s ( l fter passing KR ‘ 1 
: 
g Dp] g head, enters a \ 
| t o ‘ ) S 
( two 1 1 ul ‘ 
: 
é t ( tt | n Ww ( ed in ) 
( ¢! le if I \< I \ 
( ¢ I g cle l 
the pl ( ! t ) ed, eCS¢ ( y 
( ( 
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en ‘ ri ‘ 
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I I ¢ Vi l \\ ) he yr n I Ne cel 
1 
( ned. As g ' lap 100 f 
ighly \ ( rey | le | t +t front ntaine 
si ( 2 ( a ( ( il ( ront ( ns a O00 ¢ ¢ ty 
th » ] eo -s — , 1 
irt e the Ree l ps I blo« ( Caras and a pen | SO 
+ e that their « aon ta dirty W 
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air per minute 
To 


cooling, 1 cubic foot of 


that 78 cubic feet of tree 
would be required at the compressor. 
compress, without 
free air per minute to, say here, 85 pounds 


pressure requires .1655 horse-power ( Rich 


ards’ “Compressed Air,” Table V), then 
70 X .1055 = 12.9 horse power. This rep- 
resents an efficiency of 2.27 12.9 176. 


If they will use steam pumps and uneco- 
nomical air compressors this is the result 
to be expected and which is quite com 
When I first 


know something of the practical use of 


monly attained. began to 
compressed air I encountered such results 
as this and was naturally disgusted, but I 
was compelled to accept them, and no sat- 
isfactory progress seems to be making 
toward better general economy with com 


pumping. 


rc 


pressed air fo1 





Accuracy in Jig and Fixture Work. 


BY J. M. STABEI 
the AMER 


de scription of the 


Several years ago I saw in 


ICAN MACHINIST a 
method of using buttons in locating holes 
Without a doubt this 


is one of the most accurate, as it has come 


in jigs and fixtures 


to be one of the most universal methods 
in use, but the description was confined 
buttons on work that could 
lathe. 


quainted with this method and learning 


to the use of 


be swung in a Since getting ac- 
its usefulness, I have used its successfully 
on all available work, not only such as 
the lathe, but 


work that is too large for the lathe, and 


can be swung in also on 


which must be done in the milling ma- 


chine. For this class of work I have de- 


signed a special indicator for setting the 


MACHIN 
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complished in several ways, in which the 
block By this method a 
square accurately 
leaf 
by its outer sides, clamped in position and 


method is one. 


block with a_ hole 


through its center is located on the 


used as a jig bush for the drill. I cannot 
say I admire this method, as it invites an 
error to be made too easily. 

Another 


ing the leaf on the milling machine 


method would consist of plac- 
and 
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cator is then placed in the spindle of the 


machine and applied to a button, thus 


truing it perfectly with the center of spin- 


dle, after which the hole is made with 
drill and boring tool. 
The buttons most generally used are 


made as shown in Fig. 3 at c. They are 


hardened, ground and lapped to fit a ring 





gage, 1% inch in diameter being a very 
convenient size. As will be seen from 
= a 
WY 
Knurled 
v 
| " » } 
+ 
Y 











. ry <— ie 
Or] 98 
I Ame Machinist 


FIG. 3. STAFF FOR INDICATOR, 
using the graduated dials of the machine, 
but this method seldom gives accurate re 
sults, especially after the screws have be 
No doubt 
that 


there is no 


come worn by use there are 


more methods could be men 
tioned, but I 


more accurate than the use of the buttons 


many 
think method 
and the indicator shown in Fig. 1 

The leaf of the jig is first “buttoned 
up,” this being a familiar shop term used 


1 











ARBOR AND 


BUSHING, BUTTON AND SCREW. 


Fig. 2, the angle plate rests on two spe 
bolted to 


The obje ct ot 


cial parallels, which in turn are 
the milling machine table. 
letting the angle plate project over the 
side of the table on the parallels is to per 
mit the insertion of the tools in place of 
the indicator without disturbing the longi 
tudinal position of the table, the tools be 


ing inserted by the use of the cross-feed 


screw 











FIG. I 


buttons in pertect alinement with the mill 
ing machine spindle. An example of the 
usefulness of this method may be found in 
a large leaf drill jig for the side frame 
cash with numerous 


plates of a register, 


the which is 
The le Ca 


tion of the holes could, no doubt, be ac 


bushing holes in leaf, too 


large to be swung in the lathe 





INDICATOR FOR USE ON MILLING 


when applying the buttons to a piece of 


work It is needless details 
about buttoning up work, as that has been 
thoroughly described in the 


After this is accomplished the 


to go into 


columns of 
this paper. 


leaf is placed on the milling machine 


against an angle plate, to which it is held 


The indi- 


by clamps, as shown in Fig. 2. 











MACHINE. 


The indicator is shown in Fig. 1. The 
shank 6b is fitted to a Brown & Sharpe 


On this 


small taper. shank is milled a 
tongue which fits into part a, and is gradu- 
ated to facilitate setting the instrument to 
circle of diameter from 
When the zero mark on a 


the 


describe a any 


oO to 4 inches 


is in line with a similar mark on b 
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point of the indicator lever which comes’ on bP denote the circle the point will d \ lex » be forke ead 
in contact with the work will revolve on - scribe rhe ngue and groove joint is agai g ot le tt 
the center. There are eight graduations held firm by the knurled nut and bolt x S le graduation 
on each side of zero, each line giving a andt. The body a is slotted through its mits readings <¢ elt cl 
center to receive the two levers e an S é d W t 
which swing on small pivot screws / | chine spindle l} nd in be uses 
. ing 60-degree points \ small and di to true up a |] iS we yn 
cate spiral spring f tends to hold lev l 1 to good or 


t 
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FIG. 2. INDICATOR IN USE ON MILLING MACHINI! 


14-inch movement That is, to describe a gives pressure against lever d, which in 
yn a@ would be turn acts on the work. A little stop-pir I 


14-inch circle the ; 
with the first line from the above lever d holds the levers in position I have 


set in line ft 
t rest \ detail sketch of lever efor ng » ] ng ma ne, 


zero on and similarly the other figures whet 
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lich, however, is not as accurate as the arbor. By placing the arbor in the ma-_ in the failure of the arbor to always run 
dicator. I refer to the arbor and bush- chine spindle and bringing the jig button true with the spindle. Should a bit of 


j 


g method, shown in Fig. 3, at b. The close to it and in line with it, so that the dirt get between the arbor and spindle, as 


bor has its end ground and lapped to the knurled ring will slip over the button, it is often the case, or should the spindl 


ame size as the buttons, and a knurled is certain to bring both arbor and button hole not be dead true, the arbor would not 
: ; : 
! 























ng is lapped out a nice sliding fit on the in line. The trouble with this method lies be true with the spindle, and an err 
ould result in locating the work. 
\nother good method that can be used 
accurately locating distance n the 
ing machine is shown in Figs. 4 and 5 
\ccuracy is obtained by g Brown & 
ne rpe ernie me be ‘ ‘ 
plate stead the g late s O 
lg t rie ( 
P-slot whi ntended 
pping stuc \ olts 
placed They project ou 
ld the 1 p ' : 
es, this outer part | g ed 
. ¢ S + + ¢ root o + l ) + 
f it flatted off to act as ( g 
! e vernier caliper be \ 
eld position by two | a 
screws | The f ging g 15S eld 
yv utilizing the forward bolt an 
that serve to bind the sw g pa f 
chine On e top end ot g n ( 
stable block « held 1 dove 
ed in g and slot and s ! g 
—_ ) Q)n ck secured the 
ernier pla a \s can reac i sec 
‘ ng ee ee — a os 
ding the measure e1 I e Ve 
é ccurate m«¢ rements é d 
7 \ rate up ad-dowl neas F ent rere 
ce by a ] le CX! ley ( r 
( umn of the machine end 
if g rods of such leng ( 
i+ d, these rods being used between the 
f 4 ner { he rc] ¢ nd the 1 ed 
e ( n. One 1 tt 
th n +] } le B ( ng 
———_~I eae 8 I e of N > I 
ite i id ' +; of 9 o ¢ ; d 
' ‘ e reading ta 
ed ethod mited g nd 
\ 1 vy by the lengt nd f F 
rnier 





























I ARNO 
| ( en gy |! CC I 
finic ng or ironing textile ft yT IIs 
] 
cle tf cotton ot paper col 
1 
SKS These ro re 1 tac S l 
er! ng w ¢ ted by 
, 1 1 
in ne he fabrics in passing t oh 
\ inde pressure S¢ cauire the 
’ proper finis 
\ I ' 
] ] ] 1 
1 he re as ed ( 1 lut 
f the cottor d husk rolls are mu 
, 
im he mate eIns g 
mm -_-—= =a ippe tt whence  @ so! 
luffv rolls. the lavers on esc s being 
i i il Lit 4 
1 } 
if — ches to 4 inches thi | é 
ps are tl pread ¢ forming 
] +] 
‘ nd W 1iorm Wi hig 
se mats are made by merely tearing 
a } mat 1 + ? 
vVav the mate i ad edges 1d 
the en t the forme ‘ its 





Am 4 
FIG. 5. MILLING MACHINE WITH VERNIER ATTACHED. re then placed o1 wooden shaft of the 
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of morphine. 


toxication of speed and that 

Those who indulge in abnormal speed 
simply for its own sake and without any 
useful object in view are mostly degener 


ates, devoid of all self restraint and having 


absolutely no control over themselves 


They may sometimes be seen to dash furi 


the most insignificant 


nst even 


obstacles, Examples are on record where 


l automobil 


furious speeding has brought 
sts into the most serious difficulties, and 
vet, after a short interval, they would 


again indulge their passion. For instance 


the French 
official and was compelled to pay 


family of the lat 


automobilist who ran over a 
custom 
1 heavy indemnity to the 
ter, while abstaining from excessive speed 


had 


recklessly 


a relapse and sped 
The 
speed habit resembles the alcohol and mor 
in that it de 
in the last stages the victim 


for a while, soon 


his machine as before 


ds 


phine habits, develops by 
grees, and that 
indulges it with complete abandon. 


So far the conclusions of the psycholo 


gists. Their generalizations may seem 
rather too sweeping, but a number of ex- 


cases of auto mania during the last 
afford 
arguments 


treme 
substantia 


Horseless 


considerable 


The 


few years 


tion for their 


Age. 


Thread Gages. 


It is the custom in our shop to make 
the form of thread on worms and spindles 
that shown in 


all 


But as no one is able to insert 


according to a like 
I, 
Germany. 
the gage parallel to the axis of the screw, 
that the form of the thread 
wrong, because the shape of the 


gage 


Fig. and this is the practice over 


it is evident 


becomes 


Goge for Shape of Tool, 





Gage for Shape of 


Thread Recess 














L 


FHREAD GAG! 


Ame M 


FIG. I COMMON FORM OF 


thread ought to be measured parallel with 
the axis of the screw. The resulting error 
grows with the angle of the thread 

In Fig. 2 | show how to measure the 
thread correctly on one line and in correct 
position, that is radial, parallel and verti 
cal to the axis of the spindle. The sketch 
is self-explanatory, the main part being 
two-lipped cone of 29 degrees, which 


, 
the 


is moved in the direction of its own axis, 


guided by its cylindrical shank 
piece is finished by grinding and prevented 


from turning by 
the cone may be reground when worn 


The 
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whol 


Phe 


The two lips ot 


a cd 1g 


manufacturing will 


best results in 








FIG. 2. IMPROVED FORM OF THREAD GAGE 
be obtained when both gage and tool are 
of the same character, and I therefor: 
propose to make the finishing tool similar 
to the cone gage This tool is to be 
clamped in a tool-holder, which will fix it 
in correct position, one of the lips being 
used as a scraping tool, for turning thi 


di 
p being used f 


right-hand side of the thread in one 


rection and the other li 


shaping the other side of the thread wit! 
the lathe running in the other direction 
Some for correctly making tli 
the 
turn the outer surface 


the ~V~,” 


outer surface of the boss, as shown in Fig 


hints 


of the gage may be given: First bore 


hole for the shank of the gage and 


Chen, after rough 


ing out the clamp the piece by the 


3, using an index plate as shown while 


one face of the “V" is ground. Then turn 








RO 


GRINDING 


f the 


the piece 180 degrees by means « in 
dex plate, and with the same position of 
the grinding wheel grind the other face 
of the “V.” Ortro EcKEL1 


Berlin, Germany 
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Milling Machine Adapted for Cam Cut 


1 


[he accompanying half-tones and 


engravings illustrate a machine of 


miller type especially adapted 


and drum cams The 


the 


3 


ting. 


h 





carrying the main spindle is 


d saddle along the bed 


adjustable 


mounted 


a 


cir- 





S¢ 


ak 


j 


1nay be swiveled on the saddle and 
with the axis of the spindle either parallel 
tc or at right angles with the guides o 


the bed 


worm-wheel and worm, from a 








NOTCH 


re “YY 


cone pulley at the rear ft the be 


worm and driving shafts be 
gearing. The 
slide adap 


and bevel 


carried 


by spur 
by a 


of the m 


arbor 


move ecresswise un bed, 





d, 


The spindle is driven, through 


+} 


Nn 


five-step 


e 


‘ing connected 


cutter 


ted 


and 
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FIG, I MACHINE SET 
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driven through a three-step cone pulley 
and suitable gearing, as indicated 
In milling disk cams or work of a sim 


ilar nature the head is set as indicated 


T 


Figs. 1 and 3. The master-cam is placed, 


as shown at a in the latter engraving, on 


the work spindle and against the face 
| 
i 


tlate, and the blank > to be cut 1s slipped 
on the arbor and clamped fast by a nut at 
the end of the latter. To bring the work 
in position to suit the cutter the head 1s 
adjusted by means of the hand-wheel 

front. As the spindle rotates, turning 
model and blank, the guide roller ¢ is kept 
ir contact with the model throug! 
weighted levers ne f whicl Ss show! 


at d), which act upon a shaft carrying 
pinion meshing with a rack at tl 
of the cult r arbor slide Phe worm wl 

drives the main spindle and rotates ot 
feeds the work past the cutter may be 


the worm 





wheel (to stop the feed) either by hand 


or automatically, tl worm shaft being 
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Design for a Circle or Arc Slide Rest circle to be turned. Fig. 3 is an extra The slide-rest being held 


BY F. J. LE CARD post-holder for getting at work between lathe tool-post block / 


in the engine 


In this tov hown in Fig. 1, the hand the lathe centers; the corresponding let- around adjustment in approaching the ar« 
wheel a ng through a worm > and ters i and j, Figs. 1 and 3, showing where to be turned on any quadrant 
rm gv I Iie right angle slides the extra holde Fr 3S placed on the slide- os 
e by meat f the stud f working in th ( Some More Points About Grinding. 
g ne le t Fig. 4 illustrate ts use as a circular BY C. H. NORTON 
tud witl de-block is set by cutter grinder [The movement of the I have received, through the editor, the 
cal t the nd scale on one of vorm-wheel carrying the stud f, set to following letter from a reader of the 
the t! the ( cd v radius up to I inch, is communicated AMERICAN MACHINIS1 
red ( of the t t rrinder in the tool-post k I believe there is scarcely a subject a 
rl tte hanged in p n thorough discussion of which would be 


. 7 
Y) “ 
agg jmmmmeey cf : . . 
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\¢ Conli¢ 1 Lie l (it nist 
- t] that of grinding. I have eagerly de 
oures ill that ha recently been written 


the subject, and am somewhat disap 
1 


pointed at the small amount of real good 
: idvice derived therefrom 


, ' [I heheve that if Mr ( H Norton 
¢ “ . A __ = [ | 


1 1 , 11 
vould cease to hesitate about telling 
Bes $$$ em, ’ 1 1 1 ?. 
| ‘ , < ne KNOWS, there vould mor! 1! 
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FIG. I CIRCLE-CUTTING SLIDE REs1 





Fig. 2 shows how a tool is used for in without affecting the 


circle determined by 


f 


de curves commen to mold and forming the stud f, which can be moved to ac est time. and if Mr. Norton would just 
die work: the radius of the cutting tool /; commodate removal of stock before set cite a tew failures and successes in : 
being deducted on the scale from the ting to size required ne d give us these data, wv uld | 
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(Of course there are yet unknown 


fhe combination of wheel, speeds, feeds 


ind depth of cut varies with every con 


iderable number of pounds of effective 

veight or rigidity of machine and work 
Different diameters of work affect the 
mbination, because the width of cutting 


Different diameters of wheels affect it 


for the 
Che kind of cooling medium affects it 


Same reason 


Some advocate clear water, but it is a 
] fact that cutting 
are longer preserved and cut fastet 


well-known all other 


vith a lubricant, and it 1s known to me 
that the same law holds good with grind 


ng whe e] 


What we need at this time is men who 

nk—men who are ready to learn laws 
nd principles It was this spirit that 
made our country what it 1s as a me 
chanical power 

Phe riginality of the v mm work 
yian made us what we are 


A Penching and Curling Job. 


BY TOSEPH V. WOODWORTH 


In Fig. 1 are shown the results of suc 


ive operations in the production of a 


heet metal part of unusual shape which 
formed part of a patented apparatus 


The upper diagram in Fig. 1 shows the 
first and second operations 
The holes in the ends were punched, the 


haped, cutting off the piece, 


) 





a j 


ajajsisjulelal>|ale|</ | 











- 
«< 


1 Operation 
American Ma ist 


FIG. I 4 PUNCHING AND CURLING JOB 


and twenty-nine slots along one side were 
punched 
The pr 


ends and cutting off the pieces were done 


reing of the holes, shaping the 


n the first operation by the punch and die 
hown in Fig. 2. The work in this opera 
tion is all at the ends, necessitating a 
punch and die of different construction 
from those usually used, In the die sec 


tion the die for piercing and that for cut 


I dovetailed 


ting off and end-shaping are 


into the face ot the cast-iron bolster, one 


at each end, and secured by taper dowel 


Che gage plate extends along the 


pins 


entire length of the bolster and is fastened 


tot 


ie die faces with the stripper plates by 


flat-head screws. The stripper plates are 
made of extra heavy stock and are worked 
out so that the punches are supported 
[In the punch sec 
that 


followed in the die section, in that the cut 


while doing their work 


tion the construction is similar to 


ting-off and end-finishing punch is dove 


tailed into the holder and located by means 


of a taper dowel, while the piercing 


AMERICAN MACHINIST 


punches are let into a pad, dovetailed into parts may be more clearly understood 
the holder and located in the same man The manner in which the punches are 
ner as the cutting-off punch. The piercing cated and fastened is unusual, First tw 
punches were made of drill rod, hardened, pieces 4 of ™%-inch thick annealed too 
tempered and of a length sufficient to al steel were planed to butt together sidewise 


and then dovetailed into ( These two 


sections were then clamped together, 


low of their always being in the stripper, 


thus obviating the 
off. 


tendency to bend or ind 


snap The stock, which required no twenty-nine slots were milled into them, ir 


| 


Cutting Off anc 


PLAN End-Finishing 


~ lies } 
ws ane, 
1 ' 
( H i ve 











Tapn Dowel 


HCLDER 





Cutting Of 
ind End-Finishing | 


Punch —» 





ripper Stripper 


GAGE PLATE 

















’ 4 
Taper D t 
> r —~ { 
BOLSTER ; 
«Al 
FIG, 2. PUNCH AND DIE FOR FIRST OPERATION IN FIG. I. 
side trimming, was fed across the die faces depth equal to half the width of the pier 
automatically. The four holes were pierced ing punches Che manner in which 
at the left, and then the last end of the punches were let into these slots and upset 
piece and the first end of the next piece at the back, the two sections strengthene: 
were shaped, and the piece was cut off by by dowels & B and then driven into tl 


the large punch at the right n the holder, will b 
For the 


ing the twenty-nine slots, a punch and die 


dovetailed channel i 
second operation, that of pier¢ understood from the cut. It will be 
the milling of the slots 
A A of the 


accomplishe¢ d by care 


derstood that 


of intricate and accurate construction were the sections pad was an 


required. In Fig. 3 are shown a front curate job. It was 

















elevation, partly in section, and a vertical ful work on the universal miller Phe 
cross section, respectively. I illustrate slots were milled about .002-inch small 
1 —_ 
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FiG. 3. Pl SECOND OPERATIO? 


only the punch, as the die was almost than the thickness of the punches [he 


identical in construction, The punch sec inaking of the twenty-nine punches was 
tion consists of, first, a cast-iron holder ( ilso a job requiring skill and care. Thi 
then a supplementary punch-holder 4, the punches were left over-size all over, ther 


latter in two sections, the twenty-nine irdened between oiled plates and draw 
punches /) and a spring actuated stripper te a dark straw to within inch of the 
H. The spring stripper is left off the backs, and from there on to a dark | 
plan so that the construction of the oth ww of ups g them w the p 
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all sides to size securely in pos n while the s were 
1 he spring ripper p ¢ [ 1 vas g p ( r \ the p 
vorke out fi 1round ie =punches pper force e wi fr t munch f g 
ather snugly, so as to give them as much nd allowe drop oft the « t ‘ 
support as possible up to the point wher \fter the pun 1 bee ‘ 
they entered the ocl Che face f the S t é \ found neg t ’ | 
punches were sheared so as to commence grind t dic ss e ot ‘ | fh ’ 
to cut both « 1g before the ce I sheare | « chic were ¢ ( t t 
the stock was cut away This is shown 1 o the di re W \ 
e end view at / hem at t | face | render¢ ( t ( 
The die was de 11 e same way as” alinement pr nd w ( 
the pad A A, being in two sections, which trouble 
were located toge ther by d wels, and were It will b seel n | ig 1 that the 
dovetailed into a bolster of the usual kind. tions left between the slots punched in the 
Considerable care Was equires n I secon e! | e curled alt 
irdening of the die sect I ne mn the ely. half of them one wavy and the « 
ulf the ler W It w t first thoug C) _) 
nat ai rt co derab ( Vw ( 
be necessary ut it w \ ( ded t WW 
do the curling in two operatiot1 W ~ 
e di d tl quite ri¢ ne aw 
l Ww oi g. 4 a vertical cross-secti = 
of the I oO tl pure holde — 
K the curling punch, located in a squart 
channe he holder face and tastened So 
x I three f ead screws VN are the p EED INDI 
tions that do the curling, while the « 
away sections IV are clearance chann 
for the sections of the stock which have t ditters t t W { 
be curled in the opposite direction. / ce per I 
wy the work, Q a spring supporting-pad wit t \ rise and ta { the gove 
the face worked out at O to the radius of Nor mK ic by ring ul el 
_ = N the cur is a gage plate for locating ul Nat 
; . the work against the pad Q; KF 1s the bo 





ster, S the channel in which the spring Legal Notes. 


Q spring studs EMPLOYER NOT 1 Nb TO 1 ,ISH 


P supporting pad moves, and 7 one of three E. |} FFET, LL. 1 


m4 U The work is placed between the gage U POSSIBLE SAFEGUARD 
Vv and the pad O and against a gage at the \ late case in the New York Suprem« 


g end As the punch descends, half of the Court, Appellate Diy nm, Fourth Depart 





sections to be curled, or every other one ment, istrated the principle that an em 
enter the curling grooves N, while tl ployer not legally required to turn 
R | 7 | 7 1 ’ 
others enter the clearance channels /! the best and fe nown machinery fo 


The punch continues to descend and thx his workmen, but onl uch as is reason 





OOUDUT COUN 


y metal follows around the curling groov: ibly safe and suital is ordinarily used 
l until the curls are completed, the pad Q in the busine ind In good repa 
descending with the punch. As the punch Here a boy had caught his hand in a 1] 
¢ 4 rises, the pad QO rises also and carries the dry mangle which w of a_ reputable 


work out of the locating slot between the make and had been used nine year vitl 





pad and the gage, and as the punch ris« out accident This accident w ‘ 





7 higher it leaves the work free on the top = sioned by piece of cloth sticking to the 
ft the pad O, from which it is removed padded roller, which led the boy t sel 
ome Mack by hand The fourth operation, curling it with | hand There was evidet 
FIG. 4. DIES FOR CURLING , 
the ren ning sections in the opposite ai that the difficulty |! 1 trequently een ex 
grinding of the faces afterwards, in order rection, is accomplished in precisely the perienced befor nd might have been 
to insure the alinement between the twen same manner avoided by the employment of tapes ot 


ty-nine piercing dies and the punches; and — th belts 1 certain way lso that the 


although the man who hardened them un We have received a catalog from the use of a guard would hav viated the 


derstood his business and turned out a manufacturers of a mechanical specialty danger, and that su app 

good job, it was necessary to peen the in which the ittention of the reader 1 sed I I Mae ne nm that |! lit 

edges of some of the pad slots so as t called to the size of it. It is said to be nd elsewhere Yet the failure to provide 
crowd a few of the punches over a thou 6x9, standard size, and it 1s remarked he ifficient i elf to 
sandth of an inch or so. It was not found that “if all catalogs had a uniform size render the employer liable for negligence 

necessary to grind all of the dies, although they could be bound into a single volum« 79 N. Y. Supp., 369 

about every third one had to be touched which would require less room and_ be {PTION OF RISK IN SHI vi PLATI 

ip on the sides with a fine wheel, taking more convenient.” The unfortunate thing he Supret Court of Penn inia ha 

are to just touch the tight spots about the catalog is that it actually mea eversed a judgment in Allegheny County 


When using the punch and die a blank ures 914x534 and is folded lengthwise, s vhich awarded to Peter Lehman damage 
was located against stops on the face of that it would not lie comfortably wit! vail t Carbon Steel Company for in 
the die and the press was “stepped.” As_ catalogs of standard size, and certainly ury to eye trom a spark in shearing a 


he punch descended the spring strippet could not be bound with any of them rd steel plat ehman wa . skilles 
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mployed t tat the shears. Hle hung on well until the time w How the Mosley Commission's Report Concerns 
Sa ies Se Silt 7 hos began to change 





(1 e dav before the accident complaint And a set of piercing and bending dies, which the British Mechanic. 
a saci ; a eee eee he'd got to arrange, BY HENRY W. PELI 
cit he Torema Ny ANOUICT Ct ame through the shop, and with them, as ; , 
n ee that the plates were too hard to the days they onward tlew 1 lie \losley Commiussion ep is 
i : Disaster grave came to him, and he sund his : oy , aul ‘ Se 
( ( ful that purt lew irge Waterloo Ch adGgCc puHy ATie ‘ 
: troma qu ers d I p 
; , pped nd the edges of from 
1 } | ° The pieces on the scrap pil aughed, with nt iew. and now the i es ‘ 
( 1 re broken lhe toreman, it most unholy glee a ! 
gave orders to go on with the At forty thousand comrades come to share has got hold ot and can be sate 
g : their misery techn’ key cata | ourn i ir OD 
nd to cut into scrap the plates that He left us with a sorrowing heart another job l ! Live | I 
ed 1 hear: tl hears were to take, t; but what concern us. Brit 
A ira tO shear, icicle salia And desolation, sour and grim, it follows in 1 | t ct 
need and the work of shearing pro his wake Chal Wo e CO CUI ’ 
.— | | J.C. Warp vill be put on it by our mechani 
‘ eC vy occasionally a plate being England | ' “ ; 
es: | = , 
‘eae ‘ = = tdtcle enmctawne < ns re 
et with that sparked. The next morning ) nechanic has be 
‘ ‘ ante : — Se dae +] "7 echa 
Lehman placed on the machine a_ plat A Combined Milling and Planing Job. ned heat e me ul t 
whi vas so hard as to shift from its [he half-tone shows an interesting job eulogizcd, In no dest terms, and 
position when he tried to cut it to the and indicates quite clearly how it was self depreciated to a corresponding degre 
fa ' ' a hat he heoins to si t t the 1 
line Four times he placed it back in post done Che casting shown has been planed that he begins t e im the ( 
; : : ‘ . re ‘ ; » 7 1 
1 } 1 ] — rt on We<ctio redress to N ] 
tiol nd while thus holding it the spark im the usual way, and in the planed tace = port in que n sia , 
flew which injured his eve The temper the two circular T-grooves have been ition 
i he plate would not have been dis turned, all upon the one machine and a | ig | cue 1 | Te 
| 
closed by nspection The machine was at the same setting his tor e circula His country, ne W i up 
good condition and of the kind in ot part of the work would regularly require ¢ dence collected by the con 
s , a E . 9 1 ] that t n] hing ] | } if 
dinar 1S¢ The plaintiff sued on the two additional settings upon a boring m1 ha he only thing which Br 
Y ul | | he Was subte ted by ordet ot 








e foreman to unnecessary and unusual 
aang not mantfest to hin Phe ipp il 

rt regards this claim as untenable. The 
notice to the foreman was, that the plate 
could not be sheared properly, and it does 


ppear that anvone thought of danger 


It there were unusual risk it must 





IN have 

een known to Lehman, and to him better 
vone el He had full kn wledge 

it vas hard, and must be 

( LOW eda t thre dang n at 
t hear it The court (per 
‘ | lds that the judgement for him 


be sustained on anv ground that 





Our Foreman Came and Went. 


Yes, | remember well the day when our last 
foreman came 

as just to brace us up a bit and 

that the game 

We had been playing up to then was 
real thing 

fo turn the work out fast 
shekels bring 


show us 
not the 


enough and in the 


lie soon got walking round tl 
fidence soon grew 

At lunch time it was “Bill 
six he begged a chew 

And call him by his Christian 


ie Shop. his con 








and “Jack.” ere 














name Most \ COMBINED MILLING AND PLANING JOB. 
certainly !" said he 
Where'er he'd been he always like most | } os ~ hit ding 
sociable to be ns re nee _ or a large ‘ bu ‘ idily a Cat ea 1 1s t Ss ship ling 
; ‘ ‘ . 
comp ished by the use of tl Farwe ml ut tl the mnt OTT B 
Oh, ves. he'd been about a bit and then ler attachment, which has been tully d all other trades 1s not the tault of Ut 
With manner large, , , 1 , ] } ; n ti 
He told the stories of the shops in) which scribed in our columns In Is Cast t york ma ut oF The employe , 
he'd taken charge specia cross-slide was mounted 1 thre words of one ot e egates \W not 
led had the millers down at Smith's. ana : . , 1 1 , 1 ] 
up at Jackson's shop spindle, the star-wheel turnishing the re the Br sh workman WwW ulred g 
lied run the automaties ere, Where he'd | | ] ) 
just made them hop quired horizontal teed to Ne side cu ng a) I 1A ) , 
it the bottoms of the groove i Lge ploye nd » the 2 ( 
And he had een a draftsman, too, but took from. the one g ‘ to ( ‘ \\ \ p vablv p ‘ ‘ ep 
ne Interest 
1 ] sited a ¢ o 
That kind of work w: slow No! he made by simply ig og ec p } i c ¢ r ( gy 
iked press work | 1 1 1 . ‘ : ] 
laten and also moving thr ichmet ween given a new Ie 
At Firem’s on one he'd saved them I ey ae - 
operations three along on the cross-ra The cutter 1s ted iccused ) rl y 1 i 
And when he left, their sorrow it was pitiful 
to see downward by lowering tl ros itch ind ra me g © 4 
Is au to be done rely r rre \ ‘ t t he i hic cre d 
likec lose ¥ he h ‘ too ] ' tid 17 ] 
Ile like 7 : son neh, hay i too, h sufficient care is exercised, and a spe roti le study er i 
Sale With hall a smile 
P } 1 1 ‘ | ) | 
A thousandth was an inch to him: an ineh  gib adjustment would ob e any ditty sts s M B S t ( i. o 
was half a mile | - = 1 7] e 43 ra Mee = 
. : ° oa o ) tl ited . itta terms some t est or ( PR 
And when his kit it came along he'd give ! ugh + Sepeeeerageer sen _“— = 
hem drawings, too ment t will be remembered. is made \ now se ee son than eve , 
Rut tor the present, why. he guessed free as et ‘ . 
hand would have to d Phe Adams Company. Dubug LOW g t I S spare t : 
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I re njyovable wa r the ) parag 3 “ 
the tres t \ S p rigit \ { | ; 
1 ngel isness 9 
1 \ I the 1 ( cit I ( 
I sv I ) regret st Db \ 
nstruction put o1 e wording of the u 
| ( ] S ep t ti \ \ ( ! , 
¢ i\ 1 eir less observant Lhe t t \ 
fellow VOI el { ey ive noted in il yD ‘ t g c 
the past that thoug e superiority f t\ ° , ‘ , I I 


¢ een as rea is inv peop sserted = rt 
e beneficial effec f§ this adverse crit 1 ‘ f \ ft Where and How to Write for the Technical Press. 
cist - ur mechani \ 1 westiol ind el 8) g { 
ib] \ healthy competitive teeling was nd his employer i when Un g 
reate new labor-saving ippliances were Ww aepel t \ { 
I ( I ib y rect ed d tire o¢ I p 1 v t 
des vas to go ahead and bring the nery \ I 
\ , ] ni 1) ductions mto ri I | \ t ? I { 
Of urse I ¢ not contend that é t \ first 
ung t the S ns eD t oO rt ; , 4 
y do 1 rie cone t \ re g \\ 
thines. for the leve eaded e( i \ ) 
\ 
r ( ec S t 1 it | W 
( Ine ] \ dat 1 
rot , ' |ey 1 t t] for ( " ‘ 0 \ 
+? ( 1 re t ( I \ 
{ ( ~ 
F 
“i ; wet: § 
t ) t i { c*¢ 
4 ‘ }? ‘ ] 
, ' ng f c 
: f 1 a . ' 
] ; + 
Ve ‘ ‘ ‘ tT vy i 
ro for <n Y ¢ < | e ft netor ( t t 11 
ead ' equent contac } ( ‘ : 
Ay , . . ec 1 the .\ 
expre good ' , 
()y t eat the I ne 
: \ e 1 c 
\r b 
cy | ‘ T «t 
T> 
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Soo 
Lastly, the pecuniary reward is not to be 
de pised 

\ preparation tor his tuture work a 
young engineer cannot do better than to 
become a close reader of the current peri 
dicals which have for their field his cho 
en profcssion Let him follow the d 
ms and, if possib take part in 
them; in order to do this with credit to 
himself. he must become familiar with 


the subject, and having once mastered it 
will easily recognize it when, after a 
period of eight or ten years, that same 
subject appears again, thinly disguised 


and heralded as something that is really 
of ip 


less regular intervals 


new. Many questions have a way rez 


pearing at more or 


so that the elders of the profession have 
David 


met most of them more than once 


in Purdue Exponent 


Se 
OVSE 


Things Seen in a Grinder Shop 
SOMI GRINDING 


\t the Norton 


in Worcester 


aa) 


s OF 


Grinding Company's shop 


One can alwavs se son 


highly interesting examples of commercial 


grinding. Perhaps the most interesting ot 
uch. seen while visiting there recently 
was a steel spindle, 7 feet long, finished in 
their plain grinding machine to fit a cast 
iron sleeve 28 inches long, the bore being 


314 inches. The sleeve bore was relieved 


for a distance of 12 inches at the middlk 
of its length, leaving a bearing & inches 
long at each end. I had the pleasure ot 


sleeve, al 


sliding the spindle through the 


dog on the end giving me an opportunity 
to turn the spindle slightly while moving 
it endwise, and found it a most splendid 
ft. In grinding the spindle the size was 


obtained by means of a slightly taper plug 
slipped into the end of the sleeve as far as 


it would go easily, a line then being drawn 


on the plug at the end of the sleeve to 
show the point at which to measure witl 
the micrometer The spindle was then 
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FIG. I. ASSEMBLING STAND. 


straight, and the two parts fitted so nicely 


that when the spindle was placed on end 







































































ground (about 1-32 inch having to be the sleeve, though easily slipped to any 
removed) to a fraction of a thousandth point, would not drop of its own weight 
smaller than the plug at the point meas- but remained stationary until pressed light 
ured; and when the piece was removed ly by the hand. 
from the machine it was a fit without Another interesting job of grinding ob 
having to be replaced for further grind served was a lot of automobile crank 
ng. The bore of the sleeve was true and shafts, about 20 inches long over all, 1 
a ~ ~7 
’ ‘ i ce 
an —— ~ ir 
“VI 
| d by ‘ d 
et | 
— 3 | 
2 e = oe LPR te 
> SS 
a r an Machini 
FIG. 2, BORING A PIECE OF TUBING FOR A DRI 


M. 


inches diameter at the largest point, and 
having six different sizes to | 
It is of 


Norton plain grinder has 


ve ground 


he re 


certain 


interest to note 
in in 


stances been arranged for surface grind 
ing, a special head and ring-wheel being 
used in place of the regular head and 
wheel, and everything above the table be 


ing removed and replaced by a_ special 
chuck or work-holding device \ machine 
thus arranged was supplied some time ago 


tor 
rolled stock, 8 feet long, 


and 14 


grinding tool steel bars from the 


inches wide 


inch thick, and guaranteed to finish 


these within o.oo1-inch of parallel. <A 
machine is now being fitted up on similar 


lines for grinding machine knives 


_ASSEMBLING STAND 
In fitting up the table drive plate of the 
Norton grinder swinging table or as 


sembling stand is used, the convenience 
f which will be recognized by any me 
chanic Fig. 1, reproduced from a rough 


fair idea of the arrange 


the 


Gives a 


The tilting 


sketch, 


ment. table for holding 


work is, as indicated, an open frame, with 
at the i 6 3 


stiff casting, machined on top and provided 


side light but 


trunnions 


with clamps (not shown) for securing the 


work. The two uprights forming the sup 
porting frame are bored out as shown to 
receive the trunnions turned up on_ the 
table, and clamp handles are fitted, by 
means of which the latter may be held s 
curely at any convenient angle. In using 
this stand the workman simply drops his 
casting—the table drive plate n to the 
tilting table (the projecting portion of the 
casting extending down through the open 


ing in the latter), adjusts his holding down 


clamps, and then rocks the table up and 


down as required to bring the parts he is 


fitting up to the most convenient 


position 


The whole affair can, 1f desired, be swung 
under a drill press and used in place of 
the regular table, while putting in oil 


or other small holes at awkward 


There are six of th inds used 





ngies se s 
t this shop 
BORING TUBING FOR DRUMS 
The small belt drums used about the 
grinder are made of steel tubing, ground 
mutside, and in order that they may bal 
ie \ 
ES 
—_— 
Z \ 
\/ | 
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ance nicely and at the same time be as be transported is suspended beneath, the nt g In this lifting 

light as possible they are in the first place supporting arrangement presenting 1 nd un ne pherman w 

bored out. Fig. 2 shows a table fitted up greater obstruction than would be encoun H ontt vel ¢ lf-tilling 

for this work At aa are two rests, or tered in an overhead bridge. The telphet iS mplet f 

supports, bolted fast to the carriage and = man can reverse s machine at w ind over hi 

fitted with three screws each. The piece of when out of commission for even an | Re g 

tubing is shown at b, and at c is the boring the plant becomes a non-consumer except in be f nd platt 

bar, which is fitted with a double end cut nm interest charges. hed \ miscellaneo ft 

ter and carries at the ends the two cones Out of doors the track may be con may be transported, or it bales ( 
da In setting the tube for boring the structed of solid steel or of steel cable, the eams or box: re to be taken sling cha 
bar is slipped through and the tube is then latter being invariably used in long spans re used In passing between the # 
slid Into the rests, the screws being run over canals, rive! gulleys, railway tracks of a | Iding tloors at a ower leve 
back out of the way The bar being in r when the line is to run at an altitude rve ither through a well 

position on the lathe centers, cones dd are’ of 50 to 100 feet. Under such latter con utside of the building, where the telphet 
rushed into the ends of the work and held ditions the running cable track is sup man can lower his hoist grappl ip 
by the small screws with which they are ported between posts by C-shaped wrought form carrier, or whatever vehicle he use 
provided. The tube now being central iron hangers, which have an upper grasp. toalanding. H issistant, or an employe 
co far as the inside is concerned—with on a stout suspension cable and a lower regularly stationed on that floor, can affix 
the bar, the screws in the rest are brought clutch on a 3-foot beveled shield into the hoist chain, the telpherman touche 
up against the outside of the shell, but not which the running cable is sunk The the switch and up the load comes, a di 
tight enough, however, to pinch it, as a_ tightening of the suspension cable not only tance of so feet if desired, and away it 
dog (not shown) prevents the piece from prevents excessive sagging of the running goes to the mill or railroad 


t 


turning under the action of the cutter. cable under a load, but maintains it at a Over buildings, around corners, across 


This dog is located, when in working posi- slight elevation, so that when the telpher rivers, sometimes bracketed to the side 

tion, between the two rests and bears upon’ crosses the shields the track is level. In of buildings, at others supported in the 
the tool block. The tube now being prop- all cable installations the spans, which are open land on A bents, switching on to 
erly set, the locating cones are moved back nominally 50 feet, have this simple sus branch lines via track switches, which thx 


out of the way and the cutter is set for pension, but over rivers double, triple and telpherman himself operates, opening and 


toring, the bar being driven by the dog even quadruple suspensions are required osing doors, running the entire lengt! 
as shown and the carriage and work fed the necessary suspension dip being secured f the stor e and picking up a load 


long during the operation from high structural steel towers at either vithout a particle of previous prepara 


NOVEL USE FOR AN ELECTRIC HAND DRILI side of the depression tion uk elpherage In or out hand 


[t is often the case that certain tools and The telpher, or locomotive, is of the ng is the same to telpherage, whether th 
appliances may be used advantageously for simplest construction. Except when heavy listance htty teet or a thousand, whether 
purposes entirely different from those for grades are to be traversed it is without ¢! tu back and forth between dif 
which they were originally designed. This gearing, the running wheel being placed terent departments or over the full lengt 
remark is called forth by seeing, while directly on the motor shaft. In concen { the line, and in either work the eff 
walking through the shop with Mr. Nor- — trated conveying, or where the load is su n mill economne s the same. ( 

n, a workman on the assembling floor pended from one point, as in automati lecreases Mat the most expen 

sing an electrically driven hand drill as a isk or coal carrying, a follow wheel 1 medium for transport hat wa 
speed lathe. The man had a small pin to fixed to the telpher frame to prevent ex lin the capacity 
fit ina hole drilled in a machine, and in- cessive pendent acuteness, while for dis Chrough round the plant” conveying 
stead of walking to the other end of the tributed loads a two-wheeled trailer is at yy team local transportation in mill prop 





shop to a lathe placed the drill in a vise, tached to the telpher by a connecting rod. erties often rea 


-onnected it to a convenient lamp socket, [nvariably the trailer is used where a te ents a ton lelpherage can reduce that 
and, holding the pin in the chuck, filed it pherman operates the machine. The trol cost to 5 to S cents per ton. On a 100-tor 
iown as conveniently as though he were’ ley wire is above the track, but inside per-day proposition this reduction mx 
working in the orthodox bench lathe buildings this wire may run alongside, in t saving of $10,000 per year, in many cas« 
rx 3 closed in a conduit, thus absolutely insu more than the entire cost of the telpherag: 





ing safety against conflagration The plant 
Economy and Convenience of Telpherage track for inside work is solid steel, sup The automatic feature is worth the at 


} 


Transportation.* ported every 15 feet ention of mill agents. Coal finds in thi 





With a machine and an assistant. a Che telpherman attacks the coal por ket part its most ¢ nomical method of move 
telpherman can convey 250 tons per day or the freight shed at the railroad track ment Che bucket travels the route, aut 
over a distance of 1,000 feet. The con for commodity to be transported to the matically dumps the load, automatically re 
veying differs from the general meaning different parts of the plant. If he is hand er its direction, returning to the start 
as attributed to that word when it is con ling coal he may use a clam-shell bucket Seventeen hundred feet ( 
sidered that the telpherman takes entire saving a considerable cost per ton ove een rul y ool f these automatic n 
charge of the loading, the carrying and the ordinary method of shovel filling hines betore the second bucket had bi 
the unloading. How many men and horses Grasping the coal in one closing of the filled f t port by the shoveler 
would be required in the lifting, conveying bucket, he raises it either 5 or 50 feet ny problem where there are d t 
and depositing of 250 tons in ten hours, by the tou f an electri witch, the v ling | t 
and when all is reckoned score still an speed of the lifting varying from 15 to 35 tel tit laptability 
advantage for telpherage, as it occupies OF 60 feet to the minute; then by another t irt of tl nstallatio 
space hitherto considered useless in the switch he moves his ton of material ‘ ently there ul many condit 
plant? Snow, ice or frost thrown surface through the air at a speed of 1,000 feet a ndet ting nveying and depo 
cannot make more difficult the transporta minute until he comes to the boiler house, ‘ting e accomplished without the ex 
t:on problem, for telpherage runs in the when the last of |] powers is exercised pense of pherm 
air. The track is usually at least twenty he dumping the coal through a chute to a U y wire in the automatic inst 
feet from the ground, and the material to point directly in front of the furnace door ol ded into sectior each « 

rr int n he top of the boile: nvenient cate 


* Clarence J. Messer before the New England Cotton 
Manufacturers’ Association Oust Tt ter use or placing t directly tt I ( rent fron ny 











802 





tion immediately sto] hie i ne Up 
approaching curve the telpher find 
| er voltag by ( ) OT % esistance 
\ n itercede etween the mot n¢ 
the se ce xt curren and cre 
i mati ving dowt When past the 
resistance affected se n the g ( 
Is ug r Ct 
Heating and Ventilating Shops 

At a recent meeting of 1 New York 
Railway ( ere c 
discussion Li g 1 ) 

id ot I b Ld1e \\ ( 
building i In Col ( 
problem of d iting h ne no 

Ip If the he pplied dire \ 

ca oO! Ol-water « \ iit ( 
tie ¢ | l p to ( 1 ( I \ ( 
wile plac t a distan ire disagreeab 
coid The heat i] ted t tine 
kargely ] ta d ( I Ik ind sk 
lights ( no v¢ lation 
he pipes freeze up, and steam pipes fre 
quent ause fire Where in direct contact 
with wood 

he direct system of hea Ing 
superseded by the fan or ho t system 
The apparatus consists usually of a steam 
coil, a fan and a system of piping or duct 
The heater will contain considerably less 
pipe than required for direct heating. The 


blower is additional equipment, but it 
would be justified on the 
ton The 
driving the fan is usually turned into 
Tri 


BCOre OF Vel 


] 


alone exhaust of the engine 


the 
heater, thus obviating any loss m. that 
source 

Som d, 
at the mecting mentioned above, by Mr 


Cot. He said rt 


desire at any particular place, thi 


interesting example were cit 


Gifford in pa 
al 
way is to provide a conduit to deliver it 
there. If there 


air blowing on 


is anv difficulty from. the 


an indivicual workm; 


is a simple mechanical detail to rectify it, 
and if you are unable to predetermine 
where the men or machines are to be lo 
cated, you can have an adjustable di 

charge ind there generally 1 some space 


to which the air can be directed and cause 
no inconvenience whatever 
“T have in mind a machine sh 


of the New York Shinbuilding Company 


op, that 


which, as a machine shop, is not dissin 
lar to one designed for rail: d worl 
They have a building about 1.100 fe 


long, 250 feet wide and &2 feet hig! Phe 
proposition was to heat one-half of thi 
building and leave the balance of it ut 
he ited We Cc neeived the ide that there 
could be a partition put across the middl 
‘ f the building b ut | f¢ t higl nd 
that we could then bring the heated a 
down to the e wl } \ desired t 
heat, which was not er & feet above thr 
oor The ann ti inged nae 
the landing p! forms of the gallery which 
surrounds the shop, out of the wav of the 
cranes Pine ire carried along beneath 
the runwav of th ’ and branches 
are brought down on the posts and d 


AMERICAN MACHINIST 





charge the air towards the floor, the out 
et being in the form of a *Y, which 
idjustabl The plant performed just as 

as expect nd it surprising 

he difference in temperature \ 
two sides of that partition; it is almo 
the s is When you p from the builk 
ing out of doors.”’ 

The adoption of the fan system re 

rs the control of the heating app 

id of the ventilation idea During vet 

ld weathe r in th ning, when the 
building g heated up, the air sup 
ply y be « ! uild 

g itself, thus effecting a great econo! 
of he In some buildings having a vert 
hig ubic space per occupant sufficient 
entilation during the winter time will be 
ipplied by tl leakag ugl 
( 1 cr ce ibo It he WI! d \\ 

[r. E. T. Child said that “the tf 

em the ler gives the portunity 
to ventilate the shops. Some shops art 
ery pt to become overheated, and a cur 
ent old air may be drawn from a 
base nt, making them much more habit 
able ry pipes should be so range 
that the will not be discharged direc 
vy upon t workmen; it 1s a rue tha 
hot air will do the most good 1f it 1s pu 
where it is needed. If the space around 
the walls of a building is properly heated 


me may never worry about the cen 

The most satisfactory heating will re 

from numerous pipes discharging on 
1] } 


ide ut 6 to 8 


above and directly 
“At the works of the 


out walls at a point abe 


towards the floor 


Fore River Shi 


ter 
sult 
the 


teet 


p & 


Engine Building Company they have an 
overhead pipe system with drops on. the 
walls, which was put in according to the 
regular practice Later they added 50 per 
cent. to the building, and are now heating 
it with the same apparat 


“At the s of the 


Santa Fé Railway Company the une 
ground system was adopted and low h 
ntal outlets were provided, which ¢ 


tribute the flo and along 


the air at 


Atchison, Topek: 


Y 
oO 


lis 
the 


wall This is an extremely large shop, 
the content heing about $,.000,000 or 
5,009,000 whic feet Phe shop heated by 
four large apparatuses, and the under 
ground ducts extend almost” entirely 
around the huilding. The pipes are not 
ver 3 feet high, the air being discharged 
horizontally along the floor, and T unde 
stand that the building is ve tist 
orily heated 

An Inquiry Regarding the Use of Levels. 

\ correspondent desires to know the 

experience of out lers with the form 
f level cons f two glass tubes and 

connecting tube of rubhs He desires 
to know how this form of lev compares 
n accuracy with the usual form of spirit 
level and whether it is sufficiently rate 
for use when leveling floor plate It 

f course, to be considered that while 1 
does 1 have the multiplying effec f 
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’ 


can, by the use 


be made to cover 


of 


Tecnnical Schools as Testing Apparatus 


By testing tl 


v er knows that his raw mat 

hether cast, malleable or iron made 

‘ ha I 1 strength d «¢ 

which he « count upon n 
ecgc preve ) being ste; 
( it f mate ins ble for t 
ticular purpose I ] view M 

le same principl t el 
quality of raw materi pp 
( of his pprentice ref 

ion tl ‘ t P 

in producing g 

( ent mechani engines | 

t regard our t ical scl 
versities as the pi ng t 

ale for the engine g 
May we not look for some exac n 
edge of th« ink 1d mor re 
and elasticity before we sig ) 
t them in the structure ot ! 
engineer's busines The G 
come n with education a 
at rie can evat the con 
the gen¢ il econ 11\ whi h 1S XK Pec 
result from education. The compt 
cho prepare the raw mater for 
proving houses, where they may be clas 
and certificated lhe question of pre} 
ing and testing human capabilities 1s 


finitely more c 


ing iron, but it is quite as import 
our welfare, and in proportion 
more complicated it requires mori 
eration, There are those who th 


tific education 
and that exami 


t 


and disable l 


he iron the ne 


ymplicated than that 


an unnecessary 


nations 


overstrall 





] + - + 
and there is tri 


irguments if the education and te 
more severe than the physic 
terial is able to bear; but witho 
\\ re ible to encumbet ) \ 
apprentices who do not possess 
herent qualificat To! cce 

rn uit costly f ures Phe 
little doubt that the mechanical « 
of to-day needs more educatior 


sufficed to make hit 





n successful in t 
Formerly he rang the ch s on 
mechanical powers, with heat 
laws of motion and hydraulics. N 
ricitvy 1s added to the chim 
number of changes on his px 
multiplied by a fresh fatcor 
In Italy the iw pro | 
ent of childr unde \\ e \ 
ge in manutacturing es 
rbids night wi f i 
nder fifteen vears. I: 
ve etter than this Wi 
for childre t ve 
nave families to suppo \\ 
( Ate wed t wort Qo 
Tile iW 
* Presidential address of Hartley Wicksteed 


tion of Mechanical 


hngineers 


CO 


| S 


( 


el 


expens¢ 


Ir 


n 
¢ 
ee 
the 
4 
ill¢ 
f 
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Letters From Practical Men, 2i'" 21) t's probably the more pow 
The Last of a Giant Water-Wheel. e1 for its s nd for its an 
American Machinist satior se it : , 
( by elt, " ‘ p : 
lest ‘ , ntere 











FIG rHE BURDEN WATER-WHEEI ae rit \ I lit 


























804 
flat, and close to the periphery, are SIX 
inwardly projecting round bosses, these 
bosses, of course, coming opposite each 


other on the two disks. These bosses are 


their shoulders 


fitted round hol 


presumably turned and 
faced, and over them are 
cast-iron cross stiffening bars, say 8 


the and 10 


low 


inches in diameter at ends 
inches in the middle, these bored to fit the 
bosses on the disks, faced to length and 


The 


over 


keyed with a cross-key in each boss 
middle of 
them all is slipped a spacing ring equidis 
I could easily imagine 


each bar is turned, and 
tant from each end. 
how this central arrangement was assem 
bled. 
ing up endwise 
laid flat with the inside upwards, and then 


I would have put it together stand 
I suppose one disk was 


the cross-bars were placed in position and 
keyed. The central spacing ring was then 
slipped on, and after that the other disk 
was dropped on to the upper ends of the 
cross-bars and keyed there. Then there 
was the job of getting it down to the hori 
zontal position and hoisting it into place 
without any hydraulic jacks or differential 
chain hoists, to say nothing of electrical 
cranes. I was built near 


suppose it very 


to where it was to run. The rods extend 
ing to the rim, a great number of them, 
14% or 1% inches diameter, are bolted, 
some to the insides and some to the out 


sides of the disks, lips being cast on and 


projecting each side for the purpose. At 
each edge of the wheel is a circular rack, 
into which mesh two gears upon a shaft 


which has another gear at the other end 
driving a second shaft, which carries a fly 
wheel. The first shaft has a clutch, probably 


Che 


of the wheel 


required for use in case of accident 
use of the gear at each side 
prevented any twisting of the wheel upon 
itself. 
that the buckets are very deep tangentially, 
The 


buckets in use were probably not usually 


It will be seen from the half-tones 


while they are not deep radially. 
filled, so that the water was effective for a 
large portion of the descent, A most aston- 
ishing thing is the perfect condition of the 
wheel, which has been out of use a great 
many years. The wood of the buckets is 
rotten, the center of the wheel is not 


all, 
large proportion of their original strength 


not 
rusted at while the spokes retain a 
Apparently if the water connections were 
all right the started up 
to-morrow and make things hum again. It 
the The 


buildings of which it was the hea:t have 


wheel might be 


stands in midst of desolation 


rotted and tumbled down, and the debris 
It is easy to under 


is being carted away 
stand the feeling which has hesitated about 
destroying the old monument of engineer 
ing skill and one of the prime foundations 
of a most successful and continuously pros 
perous business. The plant has only be 


removed about a mile, and flourishes in 


modern style upon the banks of the Hud 
son, with steam and electricity to animate 
it, and the waterfall returns to its original 
business of simply tumbling over the rocks 


beneath the overhanging trees. There is 
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hope here for the lover of the picturesque 


It may be that some day even Niagara 
will cost more than it comes to as a water 
power. TECUMSEH SwIFT. 


[In connection with the above obituary 


notice of the Burden water-wheel it is 
proper to note that the great Isle of Man 
wheel also is now more or less superseded 
Ii was built for pumping a valuable mine, 
but as the mine has gone deeper the pumps 
have proved .nsufficient and the water has 
risen 1,000 feet. A complete steam pump- 
ing plant is being installed. The mine has 
paid $3,000,000 in dividends.—Ed. ] 
Drill Socket for the Lathe. 
Editor American Machinist 
For drilling in the lathe the drill socket 
convenient, as 


shown will be found very 


WY. 
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use. This socket is easily made from any 
soft lathe center that is past its usefulness 


as a center. Centers of 1 inch diameter 


can be used for tapers Nos. 1 and 2. It 


will be seen that this socket can be used 
also for holding small special centers, 
countersinks, etc B. A 





A Forming Die and Threading Fixture for a 
Brass Stud. 
Editor American Machinist 


The blank to be formed and threaded 
is shown at A, Fig. 1, and it has to be 
formed into the shape shown at B. The 
blank is placed on the former, Fig. 2, and 


is held in position by the disappearing 


stops I, 2 and 3 and by blocks 4 and 5 


The punch 4, Fig. 2, is slightly in ad 


vance of punch B, which allows 4 to part 


No. 2 Taper 








DRILL 


the use of the drift or holding the socket 
by a handle is dispensed with 

When removing the drill from the socket, 
the hand-wheel which turns tue screw of 
the taiistock spindle 1s turned as though 


fll. 
Ae, 








Z) 











FIG. 3 

A BRASS STUD AND THI 

to remove the center, causing the screw 
to strike pin A, thereby removing the 


drill. There is a flat on pin A, as shown, 
and the screw B, which is a tight fit, pre- 


vents the pin from falling out when not in 


SOCKET FOR 
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THE LATHE. 


ly form the stud before B starts to work 


at all. When punch B comes down it 
strikes the slide C and pushes it ovet 
against the body of punch 1, which has 


a recess cut in it to suit the shape of B. 
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FOOLS FOR MAKING IT. 


When 


back by 


the punch returns C is. brought 
the D he die 
stripper to push the stud out, shown by 
the dotted lines at /, and F is a 
out held up by the spring shown 


springs has a 


knock 


In See 














‘ s 
June 4, 1003 
[ eing s WI n the sket¢ 
piece has ust been knocked oft \tte 
tiie I ng operat 1 S pertormes tiie 
e; yr operat n s then d 1¢ Like 
( ( show In | g 3 Phe pier . 
1 er I he fhe cle ( p nt | whet 
( s brought torward and pushes the 
) agall ta ( which show! 
d ed lhe piece now p ( 
ugl ( far ¢ gh for the di 
p an ead, whet ( ; 
pushed bacl 1 the stud wit 
trike Pp ect whi ‘ 
D nm ough t ening 
I hxture s ( 1 ct 
tne s 1 na e aK s held I I 
hucl ( \! 
1 () 
Cutting Keyways With the Punch Press 
\merican Machinist 
: « tine ago I saw small pun¢ 
pres tilized as a keyway cutter on good 
VOI [he keyways were not’ punched 
hut accurately cut by successive strokes of 
machine Phe pieces being operated 
vere small steel gears and cams 
ig. Fig. 1, was used, consisting of 
t top B gible d to the base G and moved 
forward or back by hand-wheel C at 
ed to screw J) in the manner of a slide 
‘ 
hole was bored in the top of this fix 
re  . whi centered the gear 1 
posit bv the hu As these gears wel 
mad n the nterchangeable syste 
1 \ i ned t the » ipr if 
! 
j 
a a > Il 
— H 
WANED bs LAUD ) 
BIN o 
L hia 
G 
. | 
( 
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ng the character O, whicl Templet Turning of Punches and Dies 
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ol] , 
Nan could ve dd e oT tii eg t } I r 
way cutter | ( vith 
Phe rt iré eve ft the fix Set | d 
Ist ae scribed u ed n th ! d ! 
purpose When clampe ( | ; 
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Finding the Center of a Shaft 


= q 
= } 











R06 

the ght of the cente: | nethod can 
e used when the shaft ver the lathe 

centers if parallel piece o1 her level 
ipport is provided for the surface gage 
] ve found convenient ) ea 

ti n the t nd d also 

) e trot I the 

hight of the cente C W. PutNAm 

Plaster of Paris for Loose Parts of a Wheel 

Center Pattern. 
Editor Ameri \Mlachin 


[ send you a drawing 


AC. 


PAKI 


y, 
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for b and 0b’, and both front and ba 
pieces were fitted to the circumference of 
the axle core print (not shown Phe 
spaces between the front and back an 
pokes were filled in with wood and 
vorked to the form for style No. 2, making 
the filling permanent, glued and nailed in 
the usual way Then for the larger hub 
the front and back were put in plac 
I de f each and the spoke 5S were nled 
piece I hat nown S s 1 
l voven fabric were qd in 
» be filled, then partly filling tl 
pace 1 the right and left first with 





{ 
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—_eOe 
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there are two styl N equiring a plaster hen son 

larger crank pin than No consequently afterward filling t! 
the pin hub of the latter smaller than enough surplus pla 
the former It was considered best to to the shap tire 
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the cloth as betore nd when hard I 
trimmed all to the shape required. Att 
wards I fastened a piece of clos \ 
otton cloth on the outer surf ft ea 
with shellac nd then rt ‘ | 
sual way Ho ( 

hese loose | 

\ rews \\ \ 

Oneor N.Y 


dit \merican M 
some t Ct tan 
‘ rine-bt ling 1IOM. not ving 
ontal boring machine In shing to 
e cranks \ ad g \ I 
strapping em ft face-plate I the 
horing the cran haft hol d \ 
og vout ¢ Cie ind Q 
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platen, or table. w made sliding fit 
ie carried tool cross. slide \n ang 
plate of ample dimensions was bolted 
loweled t le plate ( xactly square \ 
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plete Che two, four or six fantails we 
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Hels and agai the angle plat 
hown rh fantails were of. stee cas 
v ( f Irs ( 


























FIG. 2 EXPANSION SLEEVE 
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make one pattern do for both styles. a,b hard enough, I formed joint-faces at th 
and a’, b’ were loose, flat pieces on the centers ¢ e of the spokes, then after laying 
sides of the wheel and made interchange- oiled paper on the joints thus made, | 


able Che spokes were cut away as seen 
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rather heavier blow with thie ipped peen, points, the movable point being swung’ and to insert the pressure ring C, which 1s 
produced a neat cup head finish back and secured by the set screw / operated by pins D in connection with a 
This particular rade is extremely sens! The spring 7 serves to hold the point rubber pad and washers and a hollow stud 
tive as to the p iblication of “trade se forward while setting, which mdicates to screwed into B (not shown). which al 
crets,”’ and hence I subscribe myself me that the tool was designed to be set on lows the shell after reducing to. slip 
Birmingham, England HAMMER a scale or rule, but to my notion the beam through The combination center 4 is 
a should be graduated and the action of this 
: , spring reversed, so that when the screw / i AO os J 
A Universal Shrinkage Tram. egg " OF wyliyyi YY, YYy % 
is loosened the spring will apply the § YY Ye n 
ditor American Machinist: : é > G ? 
,; shrink 4 - Ro 
1 | 1 < 
| am sending you with this letter the as , 
: Sis I am told that the inventor of this in - > 
ompany g dare Ings showing a al- > 7 — 
mpanying drawin ' pe genious tool is Mr. Boyer, president of the \ — 
ternmaker’s tram which does away with : Ps $$ 
ta American Arithmometer Company, of St i te 
: : ; as S 
hrink rules, the tram itself automat 1 ray é c }4 
: Louis, he of the pneumatic hammer, and bi a 
( 1\ timating the amoun tT shrinkag , ‘ , ‘ ‘ =. 
mex esses “46° it is, I think, evidence enough that | — Trt 
required ; or any meta , , 1 4] ht. 
: ed and tor a : ‘ practical patternmaket! nd that lhe at RY 
Referring 1 the illustration, a 1 ne doubt has worked at the bene! . L 
beam, b the fixed point and ¢ a sliding 
P HEODORE N 
. . + 7 , Ce SS SS, 
frame, which has a set screw d to bind W 
; aaa K 
it in place after setting The movable 
point is pivoted to the sliding frame by Inside-Out Shell Drawing. 
two pivot screws ¢ « Forming a part of Editor American Machinist 
the movable point frame is the bar f which The following shows the use of the E 
slotted to receive a binding screw double action press in drawing a shell and 
and graduated for the different shrink reducing at the same time, as emploved by 
ages, as shown ine in producing aluminum shells in one 
The set screw serves to bind the mov- operation. The same arrangement is used 
able point to the frame also in the rapid production of catsup 


Phe beam a has a channel 7 shown in_ bottle caps and other shells made of tin, 


the upper detached portion, its entire ete., that cannot be drawn full depth in 





length tapering !4-inch in 2 feet. The proportion to diameter without reducing D D 
taper is all on the top side and is the to size. The principles involved are the INSIDE-OUT SHELL DRAWING 
means of applying the shrink combining of the usual combination punch 
lo change from one shrink to another and center and the double-action inside bored out (after being turned to draw the 
necessary to slide the two points to- out reduction Phe aluminum shells, of first shell) the exact size of the shell: the 
gether, then to loosen screw and move which I send samples, are made of No. 28 reducing edge is rounded off as at /:, and 
it and the plate under it to the gradua- gage, G. P. 12 (or half hard),and they are 1 has a stripping edge at F. 
tion desired. On the end of screw g is a 3¢-1nch diameter by 9-16 inch long. the The punch block is made of cast iron 
nut. which ts eccentric or cam shaped. and” blank being 1 1-16 inches diameter, and nd has the steel puncn # screwed in t 
| 
} 
) ———— - 
| | 
j 
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UNIVERSAL SHRINKAGE TRAM 
t ict of tightening the \ ey are made from the ee vhich bottor S 
nut in channel 7 and takes up all lost mi atior ng for the spring 
tion at that point The d what we ¢ ng die pressure ring / Res : 
When the points are separated the taper combination forging, the cutting edge made of tool steel and is ed t 
in the channel, combined with the lever hardened and ground and the body soft, draw the blanks. This boring should be 
age of bar f, furnishes the proper amount which enables us to screw in the com- loose fit. or, in other words, instead of 


1 ° ) ‘ } } 1 } 1 1 
ot shrink for the distance between the bination center B of tool steel. hardened, boring the punch to take just the tl 
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nes t the Stoct it snould ake iSt Ite I v ( gy 
aou so that the shell after being firs hape of n proves elf time 
1 1] iin his ' ] has T+ -_ | 
crawn W not cling to the combination 1 ] . vo mile t 
centet nor to t he S de or the ~ nci | r ( y ( twee 
, 1 , , , 
As a further precaution to insure the vhii s bolt ( ) whi . 1 
] + +} } 1] +} +) ] ] ; lve + 
proper productio1 t the shell, the pun ch nd of d ste ed the s { 
, 1 , , 

tame it or chambered at ] ind after fs £ ¢ ‘ plung ‘ ’ ‘ 
the put re ed its tull downwart S i g rbon ste 
trave , e ft < r ¢ nhinatior draw the ne c p ed | . ‘ 

194 1 , 1 , 19 

ell is mo ( rely tree trom any Ifri¢ 1 G e ¢ roe ‘ middle 
tlor Tro! a Wal ot e pun t 1 piece ¢ c 

nd a 7 eas\ slipping upwar ‘ \ 9 

¢ nside t. or fina rec ctio1 . thy ft \\ 

The pressure ring , he wnware t, e the ft 

iovement f the puncl p , t lly ay ; R ft tos ; 
the san t pressure ring ( in the \A net + of | 

l I | g l n | i 
cil€ nd als iC T cle I 1 the el ed { t 

1Sé r any she no ed ng prop the plunge ite lt f 

, a rT 

cTly breal ng \ ite ( uit [ t \ ft c 

ea ‘ ts tull denptl nd e f ] g le f f ‘ 7 t , ne Fic 

. here t7 +} 1 noer 1 ¢ \ t | l | 
compinationes n p oe e¢ ( ( ( e” ‘ 
the ram in the usu mannet e” t} y 1 e « i trees t t 
nel it the same time reversing ( ( ( el rie t 1 t ( t olt 

egular thod emploved in the inside-o ~ eens val niv to form rae ; 2 , 

1 ny | l \ rm 
reduction, the she trips off at t ne ' ohter e t ifter w f -_ 

} 1 , 17 , , 
esult she sn vn iI ~ r | 1 ed I ( ny OCda ( I t 
a R . r , n bending The nose } : l 
- | 1 
—— hardened tor ( je Of Inche nly ge! c 


Cranked or Goose-Neck Parting Tools for Planers. Wi d 1 trou worth mentioning t f « rse in formit hend the 


Editor American Machinist: with these t while they were made of ectior red reliminary 


We do a good deal of parting or ordinary t ] ste and thev rarelv broke tapering t 1 I 1 { etching f 
ploughing” on large planers in our shop When the ' gh-speed els « ( f the 
) tise - P ] ‘ A ‘ = 
ine erto ou practice ‘ ¢ fact vy f . 
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t et the proper dept » cut the gears ciently accurate for all practical purposes may at once understand why this 1s n 
Ch lay be a good plan for some gears, in most cases. The article reterred t sidered a very good and satisfactory pet 
u ut the accuracy that he speaks (published at page 646) simply pointed formance. The feed was 1-194 
he not find it necessary to alter out a way of avoiding the necessity f Mancheste NX. H Fy. RATTEK 
lepth a little to get t ght thicknes accurately sizing the blank. We would | - 
h line If he dos t, then I. glad to have Mr. Norris tell us just w Nut Mandrels. 
ng to admit that I know ibout the process described is not good ug i con tne : 
ge 1 [ thought I did nd [ for his work and how he securt Inclosed find en ee eee 
ol o learn all I can about the quired degree of accuracy Ed for nut ‘tente \f : 
uUSsIneé [ would like » que 1 jy oa 
) pond ibout. the tte \re Experience With a Slotting Machine Tool. 
tt all positively Do they « editor American Machinist r ‘ae wa 
. ‘ < | } uo 
{ tively ( Do they the tee lig, shows a parting t ised ont i 
a ' OEEESESEL Y 
p y the 1 t thickne e pit slotter utting uld ste g 
‘ en sé 1 this l It they d ecord The angles sl \ tound L 
vhere does he get them What becon e, with that quality f stec he B > eee 
( ittle inaccuracies that creep in in tisfactory ( 
; , F < H . 
cutter making, and the spring that tak um output : , 
place in hardening \re no e correct If the angle nt ea va POI ON 
spacing, form and. thickne f tooth of 2° 307, instead of oO he t vould 
more importance than the a il dep owd off and retu vn it oportions e bee 
$ ] y ’ 
stactio1 
os I find it etter ( 
- ‘ 
lefinite 1 irk ) t 
\ , 
fh “—" A A B C D G H 
I 3 , 
+ sS 5 
’ 1 ; _ 
, : 3 
7 
s , 
) 4 3 ; 2 
= ’ Lae 4 ae | 2 $ 4 
“7 FIG. 4 ° 
1 \, S 5 3 
FIG. 2 8 
Dotted | ~ juired 8 I 7% I 
of parting I Star ! 1% hole 
Pm E : ; 1 I's I > Ty 
; I I %4 1'% 3 
A 
> 78 1, I I 
a \ w\4 “ 
| 4 f 172 1'4 1% ig 
13g I I i" "4 
\ 1% 1 le 17% I g @ 3 
Y ' 
144 1% 2 I>4 5, r 
| 
| 1% I 2% 17s 34 I | 
i 5 > > I & } 
~ FIG 15¢ I 2 2 
FIG. 3 3 ' ) >1 I ' 
134 25% | 2% 5 I ; 
A 
\ SLOTTING MACHINE TOO! 2 134 3 2 54 13, \! 
Do not some cutters cut wider spaces than Fig. . Also would ac he same it the 
} 1 oy , 1 PROPORTIONS FOR NUT MANDREI 
others when set to the same depth, whil: ing] yf the cuttigg face was much less 
others cut a slightly different form owing than 10 , refusing the chip from a lack ot 
zi idl { 
to the teeth being a little out of line If shear to support it in the cut it the , ea 
) ¢ nve 
they do these things—and I know trom clearance was over 3 he tool took an rl proport , 
L1esS¢ } 
experience that they do—how does he get Irreguial chip and soon lost its edge If meters \ whethes * 
accurate gears by just setting the cutters of an angle of 4° and the cutting face adard o¢ ne ¥ 
to the supposedly right depth? If your angle less than 13° 30’, the angles of the 
correspondent does get correct gears in faces being thus balanced it might cut for 
this way I can only think he must be get some time; but that was a dangerous ex Reversing in Forming Sheet Metal. 
ting better cutters than I have ever been’ periment, for nine times in ten the tool Editor American Machinist 
able to get, and I for one would like to would take too much of a chip toward the [ have never seen anything AMER 
know where he gets them bottom of the job, as shown in Fig. 3, CAN MACHINIST relative to the reversing 
Geo. H. Norris ruining either itself or the work. If the process in forming sheet mi SU Ls 
Poughkeepsie, N. Y tool was given 3° clearance and 14° 30’ tin, brass, etc., into articles that requit 
\ very large share of the gears that face angle, it would act the same. When utside wal flange While $ t 
are cut have their cutters located simply the proper angles for the tool were found new, the simplicity of the act yf 
by letting the cutter touch the blank and it would cut all day with one grinding, metal in reversing and also the 
then feeding in to the depth called for by but of course the tool was of first-class for it are not generally knowt By 
a table c., twice the pitch plus the tool steel. Noting the slender portion ot ersing I d t here reter t e double 
clearance—and_ thi found to be suffi the tool at rr, Fig. 1, and the length, vou tion sid lrawing 
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Adjustable Sizing Tool—Holes 


on Milling Machine Platens. 


for Stop Pins 


FlG. 4 , \1 1 

dit \ ¢ 
ry} ' ' 9 } ¢ rt j 
ere re ( ( 
» be fir 1 tandare ‘ | ‘ 

\s ) l ed | 

l 5 sed t ly ng ( t ) 
t t rrind them ht nd 


™ 
t vo oC to tanec 1 
t mort : ree hat elf l 
ketch show A tt will be f dt 
ne 
FIG. 5 tne lo the work nicely, and if made right 
, , ' i 
ERSING IN FORMIN SHEET META i very handy ti g a a 
out ( ( ehtly below 
I ind is t Y nuded w ever pos S1z¢ nd then ad ted bv tl rew Phe 
sible. and where it comes to spinning out tool should be drilled and tappe nd thet 
tI | | f 1 4 1 | ° —— 
le heavy wrinkle \ eferred to. and split witl \ ist far enoug yack to 
then ving t plated, is a pretty ff te n on the v | 
bur y} \ \\ ~ h oot mie S( | 1) d ¢ T T g o t 





Repairing a Tool-Post Slide 
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Chuck for Turning Eccentrics. 
Editor 


I send a drawing of a jig or chuck for 


American Machinist 


turning and boring large eccentrics which 
The 
the sliding 
C and C”, and 
A is bolted 
centrally on the table of a boring mill by 
the lugs / 

the 7 slots, 


are placed on the sliding top, encircling the 


has eminently satisfactory 


proven 
chuck consists of the base A, 


top B 


is used as follows: 


and the two screws 


The base 


Three bolts are inserted in 


and the red fiber washers F 
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HUCK FOR ECCENTRICS 
bolts \n eccentric casting, with three 


cored holes located so 
the |] 


the washers 


that they come over 


slots and take the bolts, is laid on 


[Three more fiber washers f 


are now put on the bolts and another ec 


centric 1s placed on the same, all being 


fastened together by the nuts on the bolts 


1) \fter setting the eccentric to run true 
on the outside the nuts are tightened until 
the eccentrics ire ecure and thev ar 
then turned to the sizes marked on. the 
blueprint The screw C is then un 
crewed a_ distance equal to the ecce! 

tricity required, and the screw ( 1s 


screwed up, drawing the 


sliding top along 


until it is again held securely between th 
screws C and ( The eccentrics are then 
ready for boring 

The advantage of this method of ma 


chining eccentrics over that of machining 
them ; 


eparately on the face-plate of a 
lathe are as follows 
First No side of the eccentric has to be 
taced 
Second—From two to four eccentrics 
can be turned at one setting 
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Third—Each separate eccentric does not 
have to be laid out. 

Fourth 
boring are parallel with each other. 

Fifth—Only a half to a third of the time 


necessary to do the work 


It insures that the turning and 


E. G. Topt. 
A Handy Machine Vise. 
Editor American Machinist : 

The sketch shows a handy form of 
small machine vise, suitable for rapid 
work on milling machines, etc It has 
proved its worth many times over 

The body <! of cast iron, is secured to 
the platen by the two slotted ears, with 
bolts in the usual way. Two cheeks H 


provide a support for the cover plate B, 
which is slotted to fit the tongue on cheeks 
screws These 
the slide C, 
which is made of mild steel, and slides on 
A 


is fixed with two screws 


and secured by four 


cheeks also form a guide for 


the facing AK on the body hardened 
steel jaw face i: 
to C 


to cover plate B 


on and another F, in like manner on 
The end of the slide is 
tapped for screw 1), which is used with a 
“tommy” and has a hardened point which 
the 


cover plate, thus drawing the slide and 


forces against latch G fastened on to 


clamping the work against fixed jaw F 


Che latch 


is 


used to facilitate withdraw 
ing work and save backing the screw, it 
being only necessary to slack the screw 


1 | 


H 








=. 


i Hl bic 
J) 











LJ 
ind) 
H H 
| | 
j View uM sist 
\ HANDY MACHINE VIs 


and swing back the latch, so 


the 


1 that on push 


ing the slide work may be withdrawn, 
space then allowing the fingers to grip 
article; but for larger work the latch 
-The 
made in a variety of forms to 
This 


highly accurate interchangeable work, and 


PLop 


Is not necessary loose jaws can be 


suit differ 


ent work. vise has been used for 


has given every Satisfaction 


Coventry, England 
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Tapping Thin Nuts. 

Editor American Machinist: 

The drawing is a section of a fixture for 


tapping very thin nuts several at a time, 
which was made under my own super 
vision. The fixture has a socket, in which 


the nuts are placed and clamped rather 














freely by a coarsely threaded hand nut 
and then pinched tightly by a set-screw 
the tapping being done in a lathe or tap 
ping machine as desired 
A is a cast-iron holder with a pipe 
aN D 
d 
E G 
F 
SSS ee a 
KS 
= 
— 
Ame 4 v ’ 
FOR TAPPING THIN NUTS 
handle, and has fitted into it the steel 
sleeve B which has at one end two turns 
of a very coarse thread, on which is 
screwed the hand nut ( The pin c pre 
vents the sleeve B from turning in_ the 
holder A. Inside B is the inner sleeve /) 


nut blanks 
At 


with the recess d to receive the 


E. A key F prevents D from turning 


its rear end is fitted a disk G, upon which 
bears the set-screw / by which the nuts 
' 

are clamped in 

he operation is to place the nuts in the 
recess d, and screw up the nut C by hand 
which is very quickly done, and then a 
small part of a turn of the set-screw / 


with a wrench clamps all firmly for thy 


letion which the 


ot 
1D 


tapping, upon the c 


mp 


operations are reversed C KING 


Brooklyn, N. Y 


The Trials of Burning Kerosene. 


Editor American Machinist 

Now that so many of the boys e ex 
perimenting on the use of kerosene fo 
utomobile work, perhaps a few es g 
ing the experience | ve h ne 
niay intere hem 

It is an easy matter ( 
whether vou take it raw or as gas, but 
to burn it without smoke nell unde 
all conditions, and espec v to st he 
burner without having recourse t 
or gasoline to start the appar , and also 
to do this in a reasonable length of time, is 


J 


«a problem that many of u 


solve. I have been at it for three or more 
years, and still I can see room for 
provement 

My first experience in this line of w 
was with an English inventor, who has 


spent many years in work of this kind 


The combination « which he was en 


nm 
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gaged at this time was in the line of a 
heavy motor truck with a flash boiler 
operated by a kerosene burner. He had 
been very successful in that line of work 
on the other side of the water, but failed 
in his attempt on this side, not because he 
could not burn kerosene successfully, but 


because he could not it to Amer 


ad ipt 


ican ways and conditions. His burner was 
, , ; 


ll right except that it was a little compli 


cated and required more intelligence and 
skill to operate it than is possessed by the 


individual who usually operates a truck of 
that kind 
The all 


work connected with the truck and burner, 


drafting, and, in fact, of the 


was done under his personal supervision, 


and the making and the testing of the 
burner fell to me, also to finish up and put 
it in its place in the truck 

It was a huge affair, being of the Bun 


sen type, and was some 20 inches in diam 


feet long It took ten 
to do 


experimental work and then put it in place 


eter and 2% some 


weeks or more the machine and 


under the generator, or flash boiler, as it 


is termed on this side of the water 
It was about 6 o'clock one day, and I 


had the burner nearly finished, when 


would 
this 


Jehnnie comes along and says, “I 
like to after 
evening and we will try and see if we can 
“All and I 


got everything as near ready as I could. 


have you come in tea 


start it up.” right,’ said I, 


The burner was set up on two wooden 


saw horses covered with asbestos, and as 


it was a wooden shop the floor was well 
sprinkled with sand, and then I filled a few 


pails of water and set them under the 


bench [ thought they would come 


I filled up 
the oil tank and I had a half pailful left 


in 
handy if we should get on fire 
and I set it off one side, out of the way 


about ¢ Johnnie he 


I got back and 


30, 


came in about 7, and we pumped up the 


air pressure and had it nearly ready to 
light when the door opened, and in came 
the boss of the drafting room and three of 
his men 

Now, after 6 


was to get clear of the crowd and have the 


as the idea of trying it 
rather 
innoying, but there was no help for it 
We coul a drafts 


Han not 


trial quietly to ourselves, this was 


1 not fire them out, and 


never takes a hint that he is 


wanted when anything new is going on, 


4 
as | 


and I don't know blame him, for if 
there is any man whom I like to see take 
an interest in his work it is the much 
abused draftsman 

The burner was started in by a spray of 
oil that would heat up a tube hot enough 


so that when the oil 


was turned onto the 
burner itself it would pass through this 
tube and generate a gas that was mixed 
with the proper proportion of air and 
then burned at the jet 
Well, Johnnie turned on the oil, lit the 
spray and heated up the generating tube 
and tried to light the jet. It failed to 


(a trick that kerosene burners often 


he 


lonite 


exhibit), and then sings out to me, 
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“Give us the gas jet,’ meaning a jet on 
the end of a flexible hose that we used 
for brazing. I handed him the jet, and 
the next moment there came an explosion 
that made the windows rattle Give me 
some water,. quick,” says Johnnie; “we 
ire all on fire!’ and he gave a jump and 
caught up the pail of oil that | had set 
away under the bench and threw ove! 
the burner, and we did have a fire in 


liberal of 


uisher that happened 


earnest use 
id and 


to be near 





! shop from being 
burned 
Nothing daunt 


tried it again, 


and this time it started off in good shape 
and burned finely, giving a clear, nice 
flame, with little or no odor or smok« 


You can fun all this was 
for the 


After 


it adjusted so that it 


imagine what 
draftsman and his gang 
a few more trials of this kind we 


would start nicely, 


oO 
20 


and then it 


was taken out and put in its 


place under the boiler, and then our real 


troubles began. For while you can get a 


burner to consume kerosene in good shape 


in the open air, it is a very different prob 


lem when get it under a boiler and 


try to drive the heat up through a 


you 
wate! 
heater and then down and out instead of 
upward, as nature intended it should go 
The second time I tried 
after it was in place it “flashed back,” 


I was minus mustache and eyebrows for a 


to start it 


up 


and 


week afterwards. This experience, which 


is a familiar thing to those of your readers 


who are engaged on this kind of work, is 
caused by allowing the vapor to get cold 
before lighting, and when it does light it 


] 


cxplod s instead of h \ little prac 


tice in lighting up soon enabled us to over 


ghting 


come this 


The first time we tried to take the truck 


1 to do it « 


we 


we tric mn the but 
left as did 

Johnnie and I both got to the shop 
30 A. M 


least, but 


out quiet, 


the 


we 


got bad as on burner 
trial 
at 5 


6 at 


and expected to get out by 
of 


program kept us until 6.40, 


one those delays not 


down on the 
just in time to get the shop foreman and 
the had so 


draftsmen who 


at the first trial 


same _ thres 
kindly assisted us 


The 


run was a good one, except that 
Johnnie was a wild steersman and gave 
us several narrow shaves from telegraph 
poles and lamp-posts; otherwise it was 


one of the best runs we had. We made a 
few changes and then took it out on a 
fifteen-mile run, and when we came in |] 


took the amount of oil and water we had 
used—30 gallons of oil and 30 gallons of 
water on a fifteen-mile run 

Johnnie nearly fell over when I told 


him the amount used. We made changes 


‘and made changes,” but we never brought 


1. down to a reasonable amount of fuel 


\fter a few road trials, and especially 
one that left us minus a lot of the wood 
work at the rear end of the truck, I found 
t was a good thing to take a barrel or 
two of water every time we went out (to 
put the water tft ink, | used to tell them ) 


x 
‘ tw 
> | 
we p early 
me ¢ d « 
‘ when we 
a bur 
B ( tvpe t 
\ } 
\ wa 
g 
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pos A Sure Way of Adding and Subtracting Fractions. 
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winds up with the statement that he would 
like to hear “the other side,” which I take 


to mean that he wishes to hear any reasons 


that can be given why anyone should ask 
for references instead of taking a man on 


trial, as he suggests, and that seems to 


open the subject to all of us 
| hope that “Toledo” 
the AMERICAN 


and other 


MACHINIST that 


every 
reader of 
is interested enough in this subject to read 
this letter will read it in a broad, friendly 
spirit, for the same things apply to all 
f trust 


positions ( 


References, as I understand, are names 


of persons furnished by a person seeking 


employment to the person or firm that he 


applies to. Asking for references indi- 


cates that the parties that are trying to do 
business with another are strangers, 
and that the job 
nature that the interests of the firm would 


suffer if the 


one 
4 situation is of such a 


wrong kind of a man is 
\ workman can generally very 
find the 


general reputation of any firm is with cer 


chosen 


readily out what standing and 


tainty, while it is much more difficult for 
a firm to find out all that it is necessary to 
know about a man who its a stranger and 
at a distance 

Judging from the tone of *Toledo’s” let 
think that he the 
side of the 


as well as the object of 


ter, I overlooks most 
foreman’s business 


lf a 


iron it is 


important 
references. 
pig 
important that he has a strong body and 


man is wanted to unload 


is willing to use it. These things can be 
in case of a 
little 
should develop 


judged without much loss 
comparatively 
If it 
that the man gambled and got drunk it 


mistake and with 


chance of mistake. 
would not be so very much of an inter 
ference with the value of the man, particu- 
larly if he is only one of a gang. He 
might have served a term in State’s prison 
and still be perfectly satisfactory as a man 
to throw off pig iron. As soon as he 1s 
wanted to take a leading part these things 
become of more importance to the em 
ployer 

good workman, 


capable of holding a first class job in a 


Because a man is a 


first class shop, it does not follow that he 


has any head for managing the work of 
others It does not prove that he can 
control himself and treat his men with 


equal justice unbiased by personal feel- 
ings; it does not prove that he has moral 
fiber enough to control his men and _ his 
job and not be swayed by outside con 
siderations; it does not prove that he has 
a broad enough grasp of affairs to see 


what he owes to the firm, as well as to 
see that a neglect of the rights of the men 
to the 


(many a good man has looked on one side 


is an injury best interests of all 
of some subjects so long that he does not 
that 


fortunately, it does not even prove that he 


know there is any other side); un 
is honest and truthful enough to be wanted 
in a shop as a workman where he is not 
well known and his peculiarities guarded 


against 
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Anyone at all versed in shop affairs 
knows very well that the ability to write 

good answer to an advertisement 1s not 
necessarily an indication of any other de 
sired ability. I never saw any such an- 
swers that made a specialty of telling the 
worst points of the writer as viewed from 
the employer's side 


rn" yledc ”” 


that many a good man never gets a chance 


draws attention to the fact 


to show what is in him, and this is very 


true. Many large shops have more good 
men than can ever by any possibility get 
chance to be foremen in that shop, not 


because they are not considered good 


enough, but because all such jobs are filled 
When a 


very 


firm 
that 
they should prefer one who has had ex- 


by other good men new 


wants a foreman it 1s natural 
perience; they don’t want an apprentice, 
but a that has 
When that 


experience and wants a second foreman 


man served his time as 


foreman. same firm has had 
to assist the first one it is very likely that 
they make one; that is, they advance one 
of their workmen who has shown indica- 
One of the 
things that is very evident to anyone that 


tions of the desired qualities. 


has been around at such a time is that it 
is not always the best workman that is 
chosen for the place, although it is alto 
gether reasonable to suppose that the firm 
chooses the man that they consider, after 
from the side of their own 
suited to fill the 


looking at it 


interests, the best posi 


tion. 

There is one thing that has shown up 
in every shop that I have ever worked in, 
and that is that the men that have good 
timber in them have 


foreman always 


shown signs of it in their work, and they 


were not the ones that had to be “broke 


in” every time they were given a new job 
to do, the that 


were afraid to give a new man a pointer 


neither were they ones 


for fear that he would crowd them out of 


their job, nor yet the ones that were “sick” 
the day after pay day There are other 
signs that are well known to every shop 


worker, and I have found that the recom 
mendation of shop men is generally just 
and shows good judgment 

Perhaps if ‘Toledo’ 
the 


will try sending 


names of some merchants, bankers, 


preachers, doctors, insurance agents and 
fellow shop men, along with the names of 
the firms that he has worked for, and they 
are able to speak a “good word” for him, 
it may give those that want it a chance to 
get a side light or him that will help him 
to change his position in the world 

it 2 bad 


thrown gotten rid of 


foreman’s work could be 


away and with as 
little expense as can the work of a poor 
workman, then the idea of taking a man 
on trial without any references of any kind 
might be reasonable enough. “Just put 
me to work and see what I can do, and if 
I don't 


do.” 


One very good reference, if it is coupled 


suit you you know what you can 


with ability, is for a man to’apply in per 
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son for the place that he desires. Where 
it is a game of bluff—"I’ll try it if I can 
get it, and if I can’t hold it I won’t be any 
am now’’—it is not*so 
‘Toledo” 


the ordinary letter that shows that a 


worse off than | 


good I will agree with that 
man 
has been working for a firm is easy to get, 
that 


(with a stamp inclosed for re 


ind I also know when a direct letter 


of inquiry 
ply) is sent to the firm asking for specific 


information for a reason the reply is gen 
erally reliable 
A careful examination of the question 


lists sent out to the parties whose names 
are sent as references by a party that 1s 
in a position that makes it necessary that 
some of the 


he furnish a bond will show 


things that the bonding company wants 
light on, and I don’t think that they have 
the 


putting in a new foreman, particularly if 


any more at stake than firm that is 


he is the only one that their business re 


quires W. OsporNe 





Master Turning Tools. 
Editor American Machinist: 
In nearly all shops using flat or circular 
forming tools for irregular work ia screw 


machines, the original or master tool ts 
forged from a solid bar 
It is not only a slow and _ laborious 


process to make a former in this way, but 
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A MASTER FORMING TOOI 


the steel in the shank is practically wasted 

The enclosed sketch speaks for itself 
rhe bits 
made from a few ounces of steel with the 
of but a 


compared to that necessary 


which do the shaping can be 


outlay small amount of labor 


to finish up a 
forged tool 

The holder is simple and inexpensive, 
and will answer for an endless variety of 


shapes F.C. Trig 
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Foreign Markets for American Machinery. 
A letter received from one of the leading 
engineers in Mexico (an Englishman, too, 


t 


by the way), in charge of an important 
British company, throws a good deal of 
Mexican 


FY 
I 


finds that, generally 


light on the requirements of the 


market for mining machinery om his 


experience he speak- 


ing, what is wanted in mining is the cheap 


est possible plant which will do the work 


efficiently; the extra good material and 


finish do noi come into consideration, and 


in be obtained at a lowe! 


do 


ten years preference would in many 


if machinery c 


price which will the work for eight 


or 
cases be given to this class of machinery 


as against machinery which would cost 
more and probably last a longer time 
This is explained by the fact that mines 
have no determined duration and_ that 
many peopte prefer not to look too far 
ahead. Of course the authority in ques 
tion sees as clearly as everyone else that 
the proximity of the United States to 


gives American manufacturers a 


Mexico 


very great advantage. Mexico must con- 


tinue to obvtain mining machinery from 
the United States unless British manufac- 
turers appoint agents and keep a stock in 
the country, the latter being practically an 


ill 


requirements, although it would cover cer 


impossibility, as no stock could cover 


tain articles which are more or less in 


common use. There is also another point, 


namely, that British manufacturers as a 
rule want to sell what they produce and 
not what customers very often require, and 
that tied 


For in 


in certain instances they are 


cown to old customs and usages 


stance, pipemakers in Britain furnish three 


classes of pipes—gas, water and steam 
some difference in the 


also 
the 
supply 


there 


On 


and is 
American 


ot 


thread other hand, 


manufacturers only one class 


be a than 


but 


pipe, which may little heavier 


necessary for which answers in 


gas, 


most cases sufficiently well for gas, water 
and steam, all having the same thread and 
the 
the trade. 


Spain 


same fittings, thus greatly simplifying 


offers considerable chances fot 
profitable trade to electrical engineers and 


As 


instance, it may be stated that it is certain 


manufacturers of kindred plant an 
that when various plans are realized for 
3ilbao ce 
rived from waterfalls industries generally 
of 
Hidro-Electrica 


supplying with electric power 


declare in favor electrical 


The 


Company made contracts in 1902 for the 


will ma 


chinery. Iberica 
supply to various firms of electrical force 
amounting to 3,400 horse-power. It hopes 
to be in a position to furnish this in May 
or June of this year. Applications for the 
further supply of 7,810 horse-power were 
This 
to 


also received. same 
16,000 

from falls in the district, and the whole of 
Bil 


for the transform 


company can 


supply force up horse-power 


this force can easily be consumed in 
bao. The installation 
ing of the plant to that extent is being 
put in hand 
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There is also the making of a good 


market tor pumping machinery for irriga 


t1on purposes in the interior provinces of 


Spain. Just as a direct leap was taken 


trom primitive oil lamps or total darkness 


to electric lighting in even the humblest 
dwellings ot the working classes, so there 
is a desire, born of opportunity, to pass 
from the archaic water wheel, with its 
rope and earthenware bucket, to the most 
modern and economical water lifting ap 
pliances. Progress 1s slow and consid 


ably retarded by the fact that the new 


machinery does not always get fair play 
trom the hands of the inexperienced 
users, but there 1s movement forward 


of which all makers of pumping machinery 


should be ready to avail themselves 


American-made files are selling well in 
Spain. Some dealers ascribe this success 


to the fact that 70 per cent. discount is 
allowed and prices are quoted franco 
silbao. Their lightness, too, offers an 


advantage owing to the high customs duty 


levied by weight. On the other hand, Eng 


lish dealers claim that, although their files 


ere heavier, they have more metal and 
better temper and will bear re-cutting 
the Spanish home-made files are very 


poo! and do not offer any serious obstacle 
to foreign imports, having failed to secure 
popular favor 

l engines ought 


Pales 


i engine were imported 


American makers of 


Ol 
l 


certainly to look after the trade in 


tine. In 1902 64 o1 


nto that country, total value $40,250, com 


pared with 47, value $20,000, in 190! 
hese engines vary from 2 to 15 hors 
power, and are used for irrigating put 
poses and in mills. Hitherto Germany and 
ngland have supplied the engines. Dut 


irg the la five ve: England has sup 


plied g0 engines, 75 of them being from 


to 64 horse-power, and are now in use 
for irrigating orange gardens, the major 
ity of the engines for that work being 


rhe 
It is 


trom 3 to 4 horse-power remaindet 


flour mills 


used in 


are some years 
ago now since English makers first sent 
oil engines into Palestine, but, as I have 
pointed out above, the demand has sud 
denly assumed profitable dimensions, whil 
there is every chance of it increasing 
London e. £ & 





Milwaukee Meeting of the American Foundry- 
men’s Association. 

The 

tion is to hold its 


Associa 


meeting 
} 


American Foundrymen’s 


annual summer 
The 
nical matter program is an address 
Mr. Jos Gobeille “The Or 
ganization, Maintenance and Management 
The follow 


s will be presented and discussed 


at Milwaukee June 9-11 first te 
on the 
Leon 


by on 


of a Modern Pattern Shop.” 


ing paper 


at the meeting “A Simple Device for 
Ascertaining the Average Silicon in an 
Iron Mixture,’ by A. W. Walker, Boston, 
Mass.; “Foundry Control,” by R. P. Cun 


Holyoke, 


} 


Mass 


yy David Spence, Chicago, 


ningham, ; “Foundry 


Management 


ermanet Molds ry 
Erie, Pa ‘Note Con 
vy Edward Ri ( S 
\\ Molding Mac é \ 
Gilmour, Peoria, | Reto 


ye ( e F | irv | se.” \\ 
}. Keep, Det Mich.; “Not | 
ting M 5° by W m Hat 
) delphia, Pa The Molding M 
ad by S H St KOT 
Pitts g, Pa.; “Malleable Cast Iror 
Dr. Richard Moldenke, New York 1 
ployer d | vee,” by S. H. Stup tt 
Pittsburg, P Che Metallurgical lng 
neer in I ry,” by Henry South 
Hartford, ¢ Loss of Sulphur 
Forings of Cast Iron,” by W. E. Dicksor 
Sharpsv ( Pa Note on. the Mier 
structure of Cast Iron by Perey Fong 
muir, Sheffield, England: “Blast Furnace 
Conditions Affecting the Chemical Cond 
tion of Foundry Iron by W. Walley 
Davis, Roanoke, Va ‘Buying Pig Iron 
on Specification,” by Herbert E. Field 
\n a, Conr here will ilso be i 
formal ldress by Mr. S. S. Knight 
The Princip Factors of the Iron | 
dustry in the Birmingham District,” and 
there will be discussions on the dispo 
of waste coke, methods of determining the 
( uu t cast n, and the recover 
t cel from scrap anodes used in the 
nickel-plating process. Excellent arrange 
ments are made for entertainment to se 
ré 1 eo vable as well a l profitable 
ie for who attend, many ladi 
uv LllV | ting 
e Ci Milling Mac e ( ! 
ny pamphlet « led “Ex 
Ip t Ray Milling n which w 
{ } ot erest 9 engray 
gs showing precise method of fitting 
p and opet g their m g machin 
quite \ ety of piece of worl 
( nplete d ror eacl b are given -and 
e typ examp are to be take : 
the method re nmended | he b cle 
f the machine Che pamphlet ought to 
be of inte t and value to all who ar 
ny y interested in m g operaty 
J ended for general free distribution 
' und othx 
\n inget nd highly interesting ex 
hil » i seen n i iB idwa 
store windo It 1 in automatic typ 
writer operator, which puts the machin 
through he movements incident to the 
production of a difficult and elaborate piece 
of work, giving motion to the key r 
rning t carriage, pushing the paper 
long metimes mort ymetime é 
required; doing fac ill that is don 
by the m cxpert perato all witl 
iny revelation of the means by which it 1 
ccomplished \s the machine is of tl 
type in which writing is always visible, 
the exhibit as a whole is most perfect and 
must prove n excellent, as it is also a 
most legitimate, advertising device 
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Subscribers to our first-of-the-month 
edition, many of whom write us for ex- 
planations as to why they do not receive 
their paper more promptly, should remem- 
ber that our monthly edition is published 
on the first Thursday of the month, and 
not on the first of the month. This will 
make it sometimes as late as the seventh 
of the month, and explains why the date 


of its receipt will vary somewhat 





Manufacturers ‘“‘Quarreling With Prosperity.” 

Considerable discussion has been taking 
place regarding the action of a group of 
independent agricultural implement manu 
facturers in issuing a statement or signing 
a petition to be presented to President 
Roosevelt, in which petition they make 


remarkable statements Among 


some 
these is the following: 
“That the public’s unsuspecting ten 


dency is to look upon the mighty steel in- 
terests as merely one of the ‘fellow and 
co-operating manufacturing industries’ 
with other manufacturing industries of the 
country ; 

“That with this common misunderstand 
ing the present steel trust has enjoyed a 
license that has allowed it to 
mighty power for not only threatening and 


hazarding the success of all metal using 


rise up as a 


manufacturing in the United States, but 
even now to threaten the life and existence 
of such factories, besides doing untold in 
the commercial success and 


jury against 


progress of our country in numerous 


ways.” 

They then go on to give figures showing 
the advance in prices of pig and other 
forms of iron, and complain also of slow 
deliveries. Those journals which seem to 
consider it their duty to always fight for 
the biggest fellow, and who seem never to 
be able to see the difference between a big 
competitive enterprise and a big monopoly, 
are roundly scolding these manufacturers 
them of “quarreling with 


and accusing 


prosperity.” It seems to us that by pur 
suing this course they make as great a mis 
take as do those ignorant people who rail 
at and abuse all forms of enterprise that 
are large or prosperous, regardless of the 
character of them. 

The fact is that the United States Steel 
Corporation is something more than an 
aggregation of capital and of manufactur- 
This is not a 


ing establishments mere 


assertion resting upon no foundation, but 


is a fact abundantly supported by the tes- 
timony of its president. At page 536, 
Vol. 24, we printed extracts from the tes- 


timony of Mr. Schwab before the Indus- 
trial Commission at Washington, in which 
testimony he unmistakably attributed the 
value of United States Steel stock mainly 
to its control—t. e., more or less complete 
of supplies of ore and coke 
suitable for steel making. Mr. Schwab 
said that at that time his company owned 8o 
per cent of the iron ore of the Northwest, 


60,000 acres of Connellsville coking coal 


monopoly 


land, and that in its iron mines there were 
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300,000,000 tons of ore in sight. It is true 
also, we believe, that this company con- 
over which this ma- 
terial is transported. Mr. Schwab stated 
at the time that he did not the 
members of his own company generally 


trols railroad lines 


believe 


placed a sufficiently high value upon the 
ownership of these things, and that meant 
only one thing—i. e., the value to his com 
pany of the ability to prevent the possibil 
ity of free and competition in the 
steel business. 

It needs no great amount of wisdom to 


open 


perceive the difference between a company 
o situated and another company, however 
large it may be, which is simply and purely 
a manufacturing concern, and which has 
no such means of preventing other capital 
and labor from going into its line of busi 
If the United States Steel Corpora 
tion is not to take advantage of its monop 


ness. 


olistic powers by maintaining prices at 

higher level than they would otherwise be, 
then the value of the monopoly is nothing 
whatever. This is self-evident, and from 
it we must conclude that when Mr. Schwab 
testified to the great value of this 
oT it 


monop- 
to keep 
No 


amount of yawping by the self-constituted 


oly he expected by means 


prices above a fair competitive level. 
defenders of the steel trust will do away 
with these plain facts of record, and it is 
to be expected that manufacturers will, in 
against the 


increasing numbers, 


power of this trust being maintained while 


protest 
they are shut out from the privilege of 
buying their material elsewhere 

\t the same time Mr 
other thing which had a sinister sound 


Schwab said an 


He admitted that his company sold its 
products abroad at lower prices than here 
“to hold the markets.” How will that 
work when our next depression comes 


along and our machinery manufacturers 
seek business abroad and find they must 
meet the competition of foreign machinery 
builders, who are actually buying Amet 
ican iron and steel in their own countries 
the 
chinery builders can buy it for at home? 


at lower rates than American ma 
A manufacturer may be and sometimes is 
also a monopolist, but not always, and the 
interests of maunfacturers are by no means 


identical with those of monopolists. 





The Report of the Mosley Commission. 


In another column we publish a lette: 
from England which gives an interesting 
account of the manner in which the report 
of the Mosley commission has been re 
ceived, special attention being given to the 
findings of the 
comparative amount of output by Ameri 
can and British workmen. We have al 
ready given these findings at page 709, so 


members regarding the 


that our readers are already familiar with 
them 

These findings, it seems to us, have been 
taken altogether too seriously. It must be 
remembered that the members of the com 
mission were, in a sense, on the defensive. 
Consciously or unconsciously, they had the 
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reputations of those whom they represent 
in their keeping, and could scarcely be ex 
The 


been 


pected to make judicial comparisons. 
fact that American had 
held up in Britain as superior to their own 
they 


workmen 


placed them, whether 
knew it or not, ina state of mind to refute 

be to 
What |i 


union leaders would go back to their con 


constituents 


what must them a charge of in 


feriority. kelihood was there that 


stituents and tell them that their employ 


ers’ charges of inferiority were true, and 


what union leader would fail to take ad- 


vantage of the opportunity to enlarge upon 


every case of superior facilities which he 
saw here and point to it as an indication 
of the backwardness of the British em 
plover? Human nature must be consid 


ered here as elsewhere. No man possesses 
a judicial mind regarding matters in which 
he the 


strongest 


has a personal interest, and mem 
bers of this commission had the 
kind of personal interest in their own find 
They seem to have found just what 


their to find W 


no doubt that commission of Brit 


ings 


they kept eyes open 


have 
ish employers with the same facts before 


them would come exactly the opposite 


conclusions, and the truth would no doubt 
lie somewhere between the two 


We 


merits of American employers, 


of the 
American 


have no exaggerated idea 

workmen, or, for that matter, of American 
The both 

and to 


as elsewhere, the manufacturer who 


products former are very 


human the latter made sell] 


Here, 


sets out t 


are 


o make nothing but the best pos 


sible must msually be content with a very 


narrow market 
Nothing is so difficult as to make just 
comparisons in this matter, the difficulty 
Leing one of determining what fair 
It and 


best 


is a 
average of excellence 
to take the 
the 


18S so 


easy 
so natural of one’s own 


country as average and 


of 


compare it 
that 


this kind are value 


with the worst another country 


most comparisons of 
\dded to this 


dency to excuse the shortcomings of one’s 


less. is the inevitable ten 
wn country, the excuse usually put forth 
being that the work done is 
its 


have always drilled their rivet holes, while 


“good enough 


boilermakers 


tor purpose.” English 
ours have, in the main, punched theirs, 
and we excuse our punched holes by say 
are “good enough.” Amer 
tool 


while 


ing that they 


ican machine builders have always 


used cut English builders, 


until 


gears, 


at least. have used cast 


defended 
enough’’—indeed, we have a hazy recollec 


recently, 


teeth and have them as “good 
t.on that they have called them “better.” 
As a matter of fact, 
drilled 


have 


we believe the use of 


rivet holes in English boilers to 


been a necessary outgrowth of the 
thick sheets which necessarily accompany 
the large diameter internally fired boilers 
which are characteristic of English boiler 
use of cut 
to the fact 
that, with our methods of production, cut 


practice, and we believe the 


gears here to be largely due 


the end cheaper than cast 


e2ear©rs ré€ n 
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gears, the uniformity of cut gears leading 
the 
1 more than offsets the 


to economy in } and 


whic 


igging supports 
~} 


in assembling, 


added cost of cutting the teeth where good 
and efficient gear cutters are used 

Where two countries have developed 
such great manufacturing industries as 


have Great Britain and the United States, 


and where those developments have taken 
place under very different conditions, it is 
inevitable that one country should excel 
ctions and the other in other’ 
of 


compare those things in which their own 


in some dire 


The partisans each country naturally 
country excels, and in this way a case may 
be made out to suit both. 


An 


whose products admittedly 


builder, 
the 
very front rank, and who has had extended 


American machine tool 


stand in 
observation abroad, 
that he had 
British machine tool 
teach 


opportunity for re 
marked 
respect 


If 


value 


} 


recently unbounded 


for practice, 


we can anything regarding th« 


of handiness, adaptability and auto 


matic machinery, so also we may lear 
much from British practice regarding the 
value of massiveness and the “anvil prit 
ciple . 

It is to be regretted, we think, that the 


name “Municipal Socialism” is given in 
our United States consular reports to the 
practice in Great Britain of the ownership 
and operation by municipalities of public 
service corporations such as water works, 


We be 


that :n England it is the custom to 


electric lighting, street cars, etc 
lic ve 
call these things by the name of ‘“munici 
pal 


misleading 


trading,’ which is, perhaps, equally 


It seems to us that the ques 
tion of whether a municipality shall own 
its works, gas works, electric 


own water 


lighting street railways, etc 
and that if it 
ty shall hold 
that 


neither is it, it 


plant, 


plain business matter, is de 


cided in a given case that a ci 


and operate these things does not 


constitute socialism; seems 


to us, anything analogous to ordinary 
trading. We know that it is difficult to 
understand what is really the socialistic 


program or proposition, but as we under 
stand it it involves opposition to competi 
tive methods; it looks toward the abolition 


of all competition, and would bring the 
the of 


and shoes, clothing, ma 


Government into business manu 
facturing boots 
chinery and all that, and also make the 
Government the sole seller of such things 
to private consumers. We can see nothing 
of this principle involved in a city owning 
its own water works, for instance. There 


can be, in the nature of things, no such 


thing as free competition in such a ser 
vice; the ownership of it by a city does 
not, therefore, interfere with competition 


already going on, for there is no competi 
be It is 


therefore, that 


consular reports attach the name of social 


tion and 


tortunate, 


cannot any such, un 


We think, oul 


ism to these municipal ownership matters 


It is misleading, and possibly is intended 


Some New Things. 
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arm. At B are worm gear teeth, by which RAPID REDUCTION LATHE 


the turret may be rotated, the worm being This lathe, it will be noticed, is so de- 


mounted on the side of the bracket. C is a signed that the carriage may pass entirely 


plate fastened to the front of the turrets by by the footstock if required. The spindle 

















RAPID REDUCTION LATHE 


The 


hubs, are retained in place by screwed 


screws. gears, which have conical is driven by a three-step cone pulley, tak 


ing a 6-inch belt, the largest step on the 


bushings which slip over them so that they cone being 30 inches in diameter; the 

















FIG. I. NEW UNIVERSAL MILLER. 


for different speeds. driving shaft and spindle are connected 


Endwise adjustments for the spindles are 


may be changed 
The con- 


carriage 


well-guarded spur gearing 
the footstock and 


by 


seen at the left struction of 


ways is best shown by Fig. 2. In opera- 


tion, the downward pressure is taken by 


the bed directly under the tool, and the 
lift is directly upward from the center and 
Che feed 
apron is provided with a solid nut, 
the lead 


whole length and rotating with the screw 


clear to the bottom of the bed 
IS 


inches long, fitting screw the 








FIG. 2 SHOWING SHAPE OI 


BED 


lo 
the carriage by power the nut is held from 
turning by a clamp operated by a handle 
at the front of the apron; the feed is auto 


when the feed is disconnected feed 


matically released at any point by adjust 


able stops. The gearing operating the 


lead screw gives feeds of 1 32, I 


10, *, 
or 3 het 


inch per turn of spindle, for eit 


turning or screw cutting. The carriage is 
arranged to take two or more indepen 
dently adjustable tool blocks, these hold 


ing 1!4x134-inch tools. The carriage has 
feed, 


in either direction, 


in addition to the regular power 
longitudinal movement 
the mechanism being controlled by a lever 
at the end of the apron. The lathe weighs 
18,000 pounds, and is built by the Lodge & 
Shipley Machine 


nati, Ohio 


Tool Company, Cincin- 


NEW UNIVERSAL MILLER 


This machine, which is made from new 


patterns throughout and is heavier and 


more powerful than the tool it supersedes, 


has sixteen spindle speeds and _ sixteen 


changes of feed, these being arranged in 


geometrical progression, and the _ feed 


ranging from 0.004 to 0.150 inch per turn 


of spindle. The feed changes are obtained 


by means of gearing in a box at the side 


of the column, the gearing being driven 


from the spindle through chain and 


sprockets. Fig. 2 shows—for the sake of 
clearness—the feed gear as it would ap 
pear if the shafts were arranged in the 


same plane. The sprocket wheel 4, driven 
from the spindle, is keyed to its shaft. B 
is a sliding clutch operated by eccentric 
shaft C and a lever at the top of the case, 
and may be engaged with either D or E 
a fast or slow 
shaft F 


mounted 


which in turn will transmit 


motion to the cone gears 


on 


Gears corresponding to these are 
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on shaft G in swinging cage H, the latter The clamp or vise for holding the stox ngha Venimiirk i hnine a n 
carrying also four intermediates—one of may be removed if desired and replaced  altert ( ( 
which is shown at J—which are made to by fixtures for holding special wor Ch \ te 


engage as required in different pairs of 




















cone gears by means of the lever to the extend y2> ‘ 
eft. Back gear A is mounted in frame H R : 
and drives pinion and WN are ‘ 
clutches keyed and pinned to shaft G. At £224 
O a sleeve provided with a_ helica 
groove, and operated by a lever at the 0 
right, to engage either WM or A Che un c | 
versal joint connected through the tele \ 
scopic shaft with the feed works in the 
knee 1s shown at P? A plate ttached t \ 
the gear box indicates the position ot the I . 
evers tor any desired feed The screw . } 
for elevating the knee, it will be noticed. : 
s made telescopic nd the handles for 
engaging, tripping or reversing feed I 
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“Gas Engine Troubles and Remedies.” By M. | Jenkit ha eft tl employ 


seats 
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FEED GEAR 


Phis 
smith Manufacturing Company, Milwau 


kee, Wis. 


knee. miller is built by the Kemp 


NEW COLD SAW 


fitted with a 10-inch 
ll handle 


to 3% inches 


machine is 


16 inch thick, and wi 


round 
Che 


bearing in the 


or square stock up 


saw arbor has, as indicated, a long 
slide, and is driven through 
wheel and worm at the 


he 


bearings, 


spur gears, 
hack of the frame; t 
with ball 


t oht 
Silt 


worn 
worm shaft is fitted 
and carries 


thrust 


and loose pulleys, and also a pulley 


for driving a small emery wheel for sharp 


ening the saw Che emery wheel bracket 
s clamped on a finished pad at the corner 
of the frame when the saw is to be 
ground, and the latter is mounted on a 


The 
the we ighted 
the 


-¢ = | 
bracket 


ot the 


s fed into the stock by 


stud near the end 


aw 1 


suspended beneath frame, a 


iever 


chain passing over a wheel connecting 


lever and saw carriage. The saw runs in 


of the tank is 


work 


an oil bath: and at the side 


placed the adjustable stop for the 


Albert Stritmatte 112 5x7-inch pages of Fairbani Morse & ¢ f Bel 
with illustrations The Gas Engine \Wis., to take the position of assistant 
Publishing Company, Cincinnati. Price  perintendent vith — the \llis-Chalme 
$1 OO ( mpanyv a \ ( 

This book is intended for the man who QO. H. Tit uperintendent of 1 


It 


does not discuss design from the design 


has charge of a gas or gasoli ne 


ne eng! 


er’s standpoint, but confines itself strictly 


to the subjects indicated by its title. The 


book is practical and useful 


Wireless tel 


egral communicatiol Na 

been successfully prac iced n (Cre any 
between a running train and stations along 
the line 

\ boy seventeen years old was. strucl 
in the head and instantly killed May 25 by 
the bursting of an emery wheel in str 
tural iron works at Newark, N. J 

The Smith & We n pistol tactory 
Springfield, M; been shut down f 
a week owing to the proprietors discove 
ing emplovees were. for Q 
tLnion | Ti was there pon closed 
down indetinitels uit startes up agai 
soon, a ma t f the employs g 
gone to worl tte gning a pledge 
oll in 1 

The Birmingham City Coun ave 
finally decided, by 50 votes to 15. to mut 
cipalize and elect fy’ the tramways of 
the city as the leases to the City of Bi 


ind (seodet 
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chnic Institute Jun 
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ant superintendent and designer with the 
Ff W. Bliss Company and later manager 
of one of the machine shops of the Ameri- 
can Can Company, is now vice-president 
of the Consolidated Press and Tool Com- 
pany, of Chicago. T. J. Potter, formerly 
the firm of Rudolphi & 


Krummel, is secretary and treasurer of the 


connected with 


same Company 


Obituary. 


Frank D. March, president of the Stan- 
dard Rivet Company, of Boston, died 
May 28 

Harley J. Howe, the well-known weigh- 


ing scale manufacturer, died at Rochester, 
N. Y., May 27 

Edmund Parsons Dwight, president of 
(Pa.) Steel Castings Com- 
pany, died May 24, eighty-seven years old. 


sixty-nine years old. 
Chester 


the 


died at 
years 


Samuel D. Missimer Reading, 
Pa., May 28, old. He 
learned the trade and worked twenty-five 


at the P. & R. shops 


at Reading, and in 1894 he was made su 


fifty-five 


years as a machinist 


perintendent of the Metropolitan Electric 
Company, of that city 

Thomas McGregor, founder of the Cen- 
tral Boiler Works, Detroit, died May 18, 


seventy-five years old. He was born in 
Glasgow, Scotland, came to this country 
in 1846 and had lived in Detroit since 
1848. 

Henry A. Lozier, ex-president of the 


Cleveland Bicycle Company, died suddenly 
in New York May 25, sixty-five years old, 
He 


bicycles in 


Mr. Lozier was a native of Indiana. 


began the manufacture of 


Toledo, Ohio, and later established fac- 
tories in other cities, employing as many 
as 4,000 hands. He has since been active 


in other industries, being president or 


treasurer of several companies. 

Charles D. Rogers, of the Rogers Screw 
Company, died at Providence May 26, sev- 
enty-six years old. He was distinguished 
as an improver of methods and inventor 
of devices in the line of screw manufac- 
ture, among the most important of his in- 
ventions for wood 
the so-called forging process, 
He had 
heen manager or partner in several manu- 
facturing concerns and in screw 
which 


being those making 
ScTeWS by 


upon which he had many patents. 


compa- 
merged into the 
\merican Screw Company, of which he 
liad superintendent and a 
director until the formation of the Rogers 
Screw Company in 1899. 


nies later were 


been general 


William Wright, said to be the oldest 
engine builder in the United States, died 
in Brooklyn, N. Y., May 26, eighty-five 
years old. Mr. Wright was born at New- 
ark, N. Y., and when a boy made a steam 
engine which attracted the attention of a 
local machinist, who took him as an ap- 
prentice. After learning the trade he soon 
was in for himself, building 
steam engines first at Palmyra, N. Y., and 
later at Rochester, N. Y., where he was 


business 
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quite successful with rotary engines. He 
built some of these engines in Providence, 
mB. i; and then as superin- 
tendent with Corliss, Nightingale & Co., 
invented the 
oscillating valve, one of the prime factors 
sketch 


also, went 


where he claimed to have 


of the Corliss engine. The original 
of this invention is still in the possession 
of Mr. Wright’s family. Mr. Wright left 
the Corliss Company and engaged with 
3rown Waterbury, Conn., 
and while with them an unsuccessful at- 
tempt was made to prevent his use of the 
Later he was with Woodruff & 
Beach, of Hartford, and after that he 
organized the William Wright 
Works at Newburg, N. Y., 


ducted successfully for twenty-five years. 


srothers, of 


valve. 


Engine 
which he con- 
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Commercial Review. 
New York, Monday, June 1, 1903. 
May in the machinery market 
with the majority of houses reporting the 
volume of trade during it not 
that which the month previous 
Throughout the month the 
While 
the troubles in this direction were for the 
part the 
industry, still there were machine shops 
here and there which had strikes on their 
hands. With all the disturbances that did 


prevail in the labor world they did not 


closed 


quite as 
large as 
furnished 
labor situation was a strong factor. 


most outside of iron and _ steel 


approach the number that were expected. 
At any rate, machinery concerns which 
experienced a lull in their business during 
the month attributed it, whether rightly or 
wrongly, to the labor situation. 

3ut withal the developments in the ma- 
chinery industry during the month were 
was 


profitable business 


One prominent ma- 


satisfactory. A 
done by every house. 
chinery man, after making this statement, 
said: 

“T’m afraid that 
that 


leave a 


wherever the assertion 
slackened it is 
My 
from 


is made trade has 


liable to false impression. 
experience has been, and judging 
what I hear I am not alone in the opinion, 
business during the past few weeks has 
fallen off slightly, but when that is said 
the comparison is made with months when 
orders were turned down, so frequently 
did they come in,as was the case for several 
that 
doesn’t necessarily mean that business is 


months during the past year Sut 


The very reverse can be stated 
lots of 


chinery houses which have no complaints 


not gor rd. 


with emphasis. There are ma- 


te offer if their business approaches a cer- 
tain figure. In other words, they have a 
minimum by which they judge whether or 
not their business is profitable. You won't 


find a house in the trade that isn’t far 


above this minimum at the present time. 
There are lots of houses which could stand 
a considerably larger falling off in their 
business to that which has occurred and 
feel satisfied. 


yet Every business has its 


period of exceptional activity, when profits 
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far exceed expectations. It may be that 
the machinery trade has had its inning in 
that way that it is passing 
through more or less of a reaction from 


and now 


it. 

Asked what he thought of the outlook 
this man said: “Without falling into the 
usual weakness of men who in predicting 
the future of their own business are apt 
to draw too rosy a picture, I think it offers 
pienty of encouragement for the continua- 
tion of the excellent trade we have been 
having. In the machinery line the only 
way you can reliably forecast the future 
is by the knowledge you possess at the 
time of your prediction of propositions 
calling for the use of machinery. I think 
you will find on inquiry that these are 
numerous enough now to make a feeling 
of hopefulness pervade the entire trade 


Our industrial development during the 
past few years has been marvelous, it 1s 
true, but it is still in its infancy. Capital 


seems less and less disposed to speculation 
and is finding its way into legitimate chan 
nels more largely now than in many years 
past. Just glance at the boards of dire 

tors of manufacturing concerns, and you 
will find the names of many men who are 
This 


is particularly true of the iron and steel 


or were active in financial centers 


industry.” 

The Niles-Bement-Pond Company ha- 
heen awarded the contract for the equip 
ment of the new construction and repair 
shops to be built at the New Orleans 
Naval Station. It amounts to $91,653. <A 
unique feature of the contract is that the 


Niles Company must install the entire 
cquipment. 

The Perkins Machine Company, of 
South Boston, Mass., advise us that the 


fire which recently occurred at their foun 
dry did not destroy their patterns, as has 
been erroneously stated. The damage to 
their foundry will not cause any delay in 
the shipment of orders they now have on 
hand or in orders received from day 
day. 
Gries so as to make prompt shipments 
The Philadelphia Pneumatic Tool Com 
increase in its Sales 


They are running two other foun 


pany reports a great 
for May over any previous month this 
year. Large orders have been received for 
both foreign and domestic shipment, and 
many new customers have been added to 
the Philadelphia list 
May. The demand for the Keller rotary 
drills and riveting hammers is particularly 


Company’s during 


noticeable. Sales have been made to the 


following: Tennessee Coal, Iron & Rail 
way Company, Great Northern Railway 
Company, Lake Erie & Western Railroad, 


Lake Shore & Michigan Southern Rail 


way, Illinois Steel Company, Cambria 
Steel Company, Lorain Steel Company, 
Raldwin Locomotive Works, American 
Car & Foundry Company, American 
Bridge Company, International Harvester 
Company, Kilbourne & Jacobs Manufac- 


turing Company, the Bucyrus Company, 


C. & G. Cooper Company, Camden Iron 
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Works, Detroit Shipbuilding Company, 
New York Navy Yard and Mare Island 


Navy Yard. Foreign shipments have been 


made to London, Paris, Brussels, Berlin, 
Copenhagen, Milan, Buenos Aires and 
Brisbane, 

Pawling & MHarnischfeger, crane and 


advise 


Wis., 


that their booking of orders is satisfac- 


builders, Milwaukee, 


hoist 


tory. During April there was a decided 
hesitancy on the part of buyers, who ap- 
the usual labor 


As these 


prehended more than 
trouble to occur around May 1. 
labor troubles, except in certain localities, 
have adjusted themselves, the business sit- 
uation appears healthy, as judged by buy- 
ing and settlements. With regard to labor 
this that 


is more free from difficulties between em- 


matters, firm states Milwaukee 
ployers and employees than any manufac- 
United States. The 


many new and modern shops planned by 


turing city in the 


railroads have resulted in a large volume 


of estimates for crane equipment; many 
of these contracts will be closed within 
thirty days. The steel and iron plants 


though 
The 


same as during May, 


still continue the heaviest buyers, 
the demand for cranes is broadening 
the 
1902, though it does not reach the propor- 
The old 


leased and equipped by 


market is about 


tions prevailing last September 
Nordberg shops, 
Pawling & Harnischfefer to replace their 
erecting shop burned April 15, have placed 
them in as good shape to build cranes as 
prevailed before the fire 

The Slater Engine Company, of War- 
ren, Mass., has made an assignment to G. 
W. Anderson, a Boston attorney, for the 
benefit of 
ganization of 


its creditors, pending a reor 
\ meeting of 


at 


the company 
be held 


statement 


in a few 
of and 
liabilities will be made and the plan for 
reorganization will be submitted to inter- 
ested parties. 


creditors will day Ss, 


which time a assets 


In the meantime the several 
departments will be operated with a small 


force of men to complete existing con- 
tracts. The company employs about 100 
men. 


The large increase in sales 
ing 
cording instruments } 


of 


wattmeters and other electrical re- 


y the Westinghouse 
Electric & Manufacturing Company has 
made addition to 
the Newark works of the company, which 


necessary an extensive 
will practically double its size and produc- 
tive powers. The company manufactures 
its own meter tools, jewels and special ap- 
pliances 

The University of Wisconsin, at Madi- 
son, has recently removed the 


from the 


arc lamps 
substituted 
eighteen six-glower Nernst lamps, making 
@ considerable gain in both the quantity 
and quality of the illumination. Other 
educational institutions throughout the 
country are also adopting the Nernst lamp, 
notably the State Normal School of West- 
field, Mass., which has already installed 
seventy-five single glower Nernst lamps 
The British 


gymnasium and 


Westinghouse Electric & 
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itbids 


Manufacturing Company, Limited, ot 


German and Austrian manufacturers and 


wins another large municipal contract in 


England, the competition among manufac 


turers having been unusually keen and 
speculation rife as to the successful ten 
ders. The London County Council, how 
ever, at a recent meeting closed a con 


tract with the British Westinghouse Com 


pany amounting to about $590,000, and 
calling for 200 tramcars, which are to be 
used on its lines south of the Thames 
[his is the largest order ever given for 


electric cars in England. One-half of the 


cars are to be of the single truck type, 32 
tenders having been received for these 
The remaining 100, for which 26 tenders 


- - s11 } > 
were received, will be 


double-deck, bogi 


truck tramcars, which are to 


it: 28 weeks 


The Wilmarth & Morman Company, of 
Grand Rapids, Mich., manufacturers of 
drill grinders, did a very good business 
during May. Some of their sales include 


Grinders—( iti 
Ohio; Art 


iction Company, Jamestown 


Dry 


incinnati, 


the following 
Car Company, (¢ 


Metal Constr 


N. 7 Nova Scotia Steel & Coal Com 
pany, Ltd., Svdney, N. S. (motor driven) 
& B Holmes Machinery Company, 


k 
Buffalo, N. Y 


Lockport, 


Trevor Manufacturing 
N. } 


to England, four to Canada 


Company, (two); three 


crill grinders 


and one to Scotland Wet grinders 
Ridgway Dynamo & Engine Company, 
Ridgway, Pa.; Brown & Thomas, Erie, 


Pa. 


Cincinnati, 


Machine & Tool Company, 
Northern 
Minn 
and Glendive, Mont 


the King 


Ohio; Pacific rail 


way shops at Brainerd, Gladstone, 


Minn., 


Company, 


Crane-Haw 
Ohio; Pitt 

& St. Louis 
Railroad shops at Logansport, Ind.; Lom 
bard Iron Works & Supply Company, Au 


ley Cincinnati, 


burgh, Cincinnati, Chicago 


gusta, Ga.; Morton Manufacturing Com 
pany, Muskegon, Mich.; Wegner Machine 
Company, Buffalo, N. Y.. and four ma 
chines to Canada 

CHICAGO MACHINERY MARKET 


If there is one line of industrial activity 


vhich eems to h ive an assured future it 
is that which is identified with the dk 
velopment f the Western railways 


There are instances wherein large railroad 
contractors have contracted for ill th 
work they can get out in the next two 
years, and the suppliers of machinery for 
that purpose have a brisk demand for their 
goods On some of the large Wester 
railroad systems the old metal bridges 
have been wearing out faster than new 


and 


been compelled to erect temporary wooden 


ones could be built, these roads have 
structures guaranteed to last for two years, 
that 


bridge builders to replace the old 


being about the time required by 


struc 
tures. The general expansion of railroad 
of traffic 
and the agricultural business of 
st having some years ago attained 


facilities is of course an index 
growth, 
the We 


to practically its maximum tonnage, the 
present and recent expansion of railroad 


823 
business 1s mainly indicative f ind il 
growth, an is theretore if ( iractet 
which invit permanently the ttentions 
of machinery builder 

Just at present the lroads in the West 
re apparently giving greater attention to 

their road bed and their re gy si 
ian to the wants of their machine . 

h ugh this is r¢ ved to be o \ te 
porary halt. May has not been a p mn 
enal month 11 ctivity of machinery in 
the West, thougl e closing wecks | e 
with me sel been more active tl 
has the fit lf of the mont Wi 
Shaw says 1 the first half of 
the month was di uit ti he demand 
for machinery ng the last two weeks 
bas been excellet Other factor ‘ 
machinery trad te a tendency quit 
cont ary, wl | weve! they re < el 
y they this:k to be only temporary 

The Railway Appliances Company 

ust shipped on f larges WW to 
Buc Aire South An 1 where t 
‘ be use¢ ridge and constru 

vor Che y reports a steadily ex 
cellent busines 

| { 1 too is exe 
fied t Phil delp!| ia Pneum ( | 
“ompany d y tl Standard R way 
Equip ( pany, 1S growing steadily 
Both these panies report that the vo 
mie I l du go the past two mont 
is exceeded Tor ny rey two 
consec ve months in their respective his 
ori \inong the orders recently taken 
vy the Standard Railway Equipment Com 
pany wa large der from the Latrobe 
Steel Coupler Company, Melrose 
| irk I 

Quotations. 
New York, Monday, June 1 

New York prices for Northern and 
Southern 11 for nearby delivery are as 
follows: 

Norther 
No. 1t X $20 50 @ $20 75 
Ne y 4 X 10 5O fa 19 74 
No. 2 p 19 25 ff 19 50 

» her 
No. 1 Fo Iry 0) 25 fa ~) 7 
No. 2 | \ IQ 75 fa 20 
N 3 | ndr 19 00 (a 19 50 
No j Ko lr Ss oO fa 19 00 

Bar Iron—Bas« es—Refined brand 
! rice on dock, 1.85c. upward in car 

d lot Smaller quanti fro. 
2.00 to 2.15 

fool Steel—Base sizes—Good standard 
quality, 7 extra grade 1 3 nd up 
ward 

Machinery Steel Base izes From 
tore, 2.05 (a 2 1M 

Cold Rolled Steel Shafting 2.90c. trom 
tore for base Zz 

Copper—Lake Superior ingot, 1434 @ 
15¢ electrolytic, 1434 @ 15c casting, 
144%4 a 14%4c 

Pig Tin—In 5 and 10-ton lots, f. o. b 
New York, $27 75 @ $28 
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Pig Lead 
Smelter 


4.3714c. for carload lots, 


5.60 (a 


5.75¢. 


Antimony — Cookson’s, 733 @ 73%C.; 


Hallett’s, 0% @ 7C 


I 


other brands, 614 @ 
63 {C 
Lard 


cording 


Oil—Prime City, 75 to 78c., 


ac- 
to brand and quantity, ranging 
from one barrel up to large lots. 





New Catalogs. 


Motor 
motor 
with 


Packard 
Packard 
struction, 


Car Company, 
their 
illustrations 
of processes of making and assembling the 
parts. Well illustrated with a num 
ber of views of the ‘‘Packard” automobile, and 
6x9, 


Warren, O 
design 


and 


cars ; and con 


descript ions 
various 


showing some representative shop views 
pp. 44, paper 


Baker Brothers, Toledo, Ohio Drilling, 
boring and tapping machinery. This catalog 
shows a line of machines designed for work 
on special parts of machinery, motor car- 
rlages, bicycles, connecting rods, ete., where 
the pieces to be machined require a consider- 
alle amount of metal to be removed 6x9, 
pp. 31, paper. 

“Cogs That Fit’ is the title of a small 
booklet that does not, as its title indicates, 
treat of the making of gear wheels, but tells 
about the business carried on by The Engi 
necring Agency, Monadnock Block, Chicago, 
and the cogs referred to are competent men 
who may be looking for places or for whom 


places are vacant. 


Sawyer Tool Manufacturing Company, 
Fitchburg, Mass. Machinists small tools; 


Catalog “F,” 
steel 


1903. Contains price lists of 
combination squares, straight- 
edges, center, surface and pitch gages: beam 
trammels, screw-drivers and 
bits, hammers, nail sets, etc. Profusely illus- 
trated. 4x5%, pp. 48, paper. 


rules, 


micrometers, 





Manufacturers. 

I. H. Post & Co., Knoxville, Tenn., are to 
rebuild a wagon factory. 

The Milwaukee (Wis.) Stamping Company 
proposes to build a larger factory. 

The Birmingham Boiler Works are about to 
build a branch plant at Gadsen, Ala. 

The 0. G. Dunnom Company, crockery, etce., 
Chicago, will build a $40,000 factory. 

The Patent Brick Car Company, 
Knoxville, Tenn., intends to erect a plant. 

The Waterous Engine Works, St. Paul, 
Minn., have suffered considerably from fire. 


Scott 


A new wood-working departiment is being 
built for the Oshkosh (Wis.) Logging Tool 
Company 

An addition to the American Enamel Com 


pany’s plant, 


p.anned for. 
The (Wis.) Manufacturing Com 
pany is starting to build an excelsior plant 
and hub factory. 
The Michigan 
building a 


Providence, R. IL. is being 


Crandon 


Sprocket 


factory at 
chairman, 


(hain Company is 
Delray, Mich. TT. H 
Simpson is 
The shops of the J. I. Case Threshing Ma- 
chine Company, Racine, Wis., were badly dam 
aged by fire, May 31. 
The Chicago (IIl.) 
Company will build a 
plant at Delray, Mich. 


Railway Equipment 


large addition to its 


A large mill of the Gaithersburg (Md.) 
Milling & Manufacturing Company has been 


burned. It will be rebuilt. 
There 


several 


movement on foot to consolidate 
hardware manufacturing 
Britain, Conn. 


is a 
large 


New 


con 
cerns at 


AMERICAN MACHINIST 


Contracts have been let for a 120x60-foot 
factory building for C. H. tlaberkorn, manu- 
facturer of furniture, Detroit, Mich. 


plant of 
South 


are being made to the 
Manufacturing Company, 


manufacturer 


Additions 
the Paris 
l’aris, Me., of sleds, ete. 

The United HHame Company, manu 
facturer of wood hames, Tell City, Ind., will, 


it is said, erect another factory building. 


States 


The machinist firm at Grand Rapids, Mich., 
of which C. ©. Porter is a member is planning 
for a 28x44-foot, two-story shop addition. 

The Remington & Sherman Company, manu 
facturer of safes and Philadelphia, is 
planning to erect a new manufacturing build 
ing. 

A factory to accommodate between 200 ana 
300 additional hands is to be built for the 
Ideal Cash Register Company, Bound Brook, 
MN; Z. 

The 
pany, 


vaults, 


Insulated Wire & Rubber Com 
Marion, Ind., 


2L4AxHO 


Marion 
composed of 


build a 


men, 
feet, 


pro 
three 


poses to 


factory, 
stories 
The R 
pany, silver 
building a 
factory addition. 


Wallace & Sons 
plated ware, 
10x60-foot, 


Manufacturing Com 
Wallingford, 
story, 


and 


Conn., is four 


C. V. Tompkinson, of Campton, N. H., has 
purchase. a water privilege and 15 acres of 
land along the Mascoma River and will erect 
an excelsior mill. 

The Old Colony Foundry Company, East 


bridgewater, Mass., is about to reconstruct 
burned buildings. A pattern shop and a brass 
foundry will be built. 

We understand that have been pre 
pared for a new plant in connection with the 
sucker rod manufacturing interests of Mayor 


Samuel Jones, Toledo, O. 


plans 


A plant will be built at Ensley, Ala., for 
the manufacture of barrels and the output 
will be used by the Semet-Solvay Company 
for packing pitch and coal tar. 


The Barrows Lock Ccmpany, manufacturer 
of builders’ hardware, which stated at 
page 744 to be erecting a factory addition, is 
located at Lockport, Ill., not Lockport, N. Y. 


was 


The Arlington Lumber Company will erect 
a plant near Arlington, Ga., to manufacture 
sash, doors and blinds. A number of Tennes 
see capitalists are interes.ed in the enterprise. 


The Lacy Brothers, of Cleveland, O., will 
erect a factory at Toledo for the construction 
Another 


is also seeking a 


of gas engines and launches. 
gine manufacturer 
at Toledo. 


gas en- 


location 


The Rockport (Ind.) business association is 
arranging to secure for that place a manu 
facturing concern whose plant would cost 


$175,000, including machinery, and employ 
300 hands. 
An extension, SO0x150 teet, three stories, is 


being built to the plant of 
Manufacturing 


nure spreaders, 


the Kemp & Bur 
Company, maker of ma 
Svracuse, N. Y. It is to be 
ready about August 1. 

Wakefield (R. I.?) have 
organized a company and secured property for 
the purpose of manufacturing woolen cloth; 
eapital $75,000. Firm name will be Wakefield 
Manufacturing Company. 


pee 


Business men of 


Ind., 
of St. 


has received 


Louis, stat- 


Marion, 
Wines, 


Mayor Kiley, of 
a letter from FE. HI. 


ing that a large manufacturing concern of 
that city desires a location with water flow 
sufficient to develop Sv0 horse-power. 

The North Shore Power, Railway & Navi- 
gation Company, Quebec, has contracted for 
the completion of its extensive works at 


Seven Islands, which wil 


wharves and a short 


include pulp fac 
tories, line of railway. 


Charles M. Schwab, president of the Uniteu 
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States Steel Corporation, has iaid the corner- 
stone of .ae Williamsburg (Pa.) paper mill, 
an enterprise to which Mr. Schwab contribu- 
ted $100,000. The capi.al of tue company is 
$250,000. 

The New Castle (Pa.) Electric Supply & 
Manufacturing Company will summer 
erect a plant at Park Gate to manufacture gas 
James Fitse. 
New Castle, 


this 


engines and electric supplies. 
Frank P. Hinkson, of 
general manager. 

The Merrell Manufacturing Company, To 
ledo, O., manufacturer of pipe threading and 
cutting machines, will build a 50x150-foot ad 
dition It will be used for foundry 
and the foundry building 
transformed into a machine shop 


is president ; 


purposes, 


present will be 


Air Line 
Norfolk, Va., 


the Seaboard 


as stated at 


Shops of recently 


burned, include car 


penters’ and cabinet-makers’ shops, wrecking 
shed and other buildings, but the machine, 
main blacksmith, molding and power build 
ings were among those saved 


A stockyard and packing house are 
West Nashville, 
Tenn., under the presidency of Col. John I[iet 
terman, of Louisville, Ky. It is that the 
capital stock will be 91,000,000 and that the 
plant will be operated by electricity 


expected 


soon to be established at 


said 


and Cc. H. 
gas 


York 
are 


C. D. Hauk, of New city, 
Strubel, of Pittsburgu, interested in 
companies recently incorporated for supplying 
Youngstown and Niles, Girard and 
Struthers, O., with manufactured fuel gas, and 
have been looking up a sie for a plant 


Warren, 


The Rosedale (Kan.) City Council has re 
ceived a letter from the Two Edge Knife Com 
pany, incorporated under the laws of Norv 


Dakota, stating that if the council would give 
the company an acre of iand and $4,000, with 
which to build a factory, it would come to 
Rosedale. 

The Cleveland Automatic 
a new incorporation, 


Stoker Company, 
has temporary 
quarters on South Toledo, O., and will 
probably build a plant in Toledo fall to 
manufacture stokers and smoke consumers. Its 
Toledo incorporators are W. IF. Malone and 
Frank Gorman. 


leased 
street, 


next 


protector has been 
and the patent 


may be formed to 


A railroad switch point 
patented by Lou R. 
may be sold or a 
manufacture it at Boone, Ia. lc is now owned 
by Mr. Rogers, with J. M. Bollinger and B. H. 
Smith, of whom the last named, and we infer 
the others, are identified with that place. 


Rogers, 


company 


New 
sum- 


Lock Company, of 
intending this 


The Corbin Cabinet 


Britain, Conn., has been 


mer to erect a plant to which to transfer the 
post-office equipment department of the busi- 
ness. But on account of the unsettled condi 


the result of 


has postponed its build- 


tion of the building trade, as 
strikes, the company 
ing arrangements 
The District the 
Carpenters & Joiners, Moncreal, 
recommended the establishment of 
Already 
$2,000 of stock has been subscribed, and there 


Brotherhood of 
Que., has en- 


Council of 


dorsed and 
a co-operative sash and door factory 


is an offer of a suitable locaiion, with building 


and plant ready to start business as soon as 
the co-operative institution is an accomplished 
fact 

It is reported that plans and specifications 
are completed for a large plant to be erected 
in the vicinity of South Elizabeth, N. J., 
by the. Loomis-Pettibone Machinery 
Company, of No. 52 William street, New York. 


The plant will consist of six large buildings, 


Gas 


including machine shop and foundry Large 
gas engines will be manufactured, besides 
other gas apparatus. 

The Southeastern Naval Stores & Creosot- 


ing Company has been organized at Waycross, 
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with a maximum capital of $500,000, of 
The incorporators 


Raoul, S. M 


Ga., 
which $25,000 is paid in. 
are: George Dole Wadley, W. G. 











Inman, G. ©. Raoul and IF. H. MeGee. Tue 
company proposes to erecc a plant and carry 
on the business of naval stores and the vari 
ous products manufactured from the pine 
tree. 
. 
Miscellaneous Wants. 

Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue 


Answers addressed to our care will be for 
warded 
(;rant 
Caliper cat. 
Punches & dies 


l’atterns Cincinnati Pat 


Gears. See upper corner, 12S 
free ki. G. Smith, Columbia, Ia 
Wal.M.Wks..Waltham, Mass 


Wks., 


Cincin., O 


Stamping Dies Emmons Collins, Chicago 


See the Lowe test indicator, page 107 


Stamping and punches and dies KF. H. 
Otis, Rochester, N. 
Working drawings made at moderate prices 
. O. Box 943, New Ilaven, Conn 
Working drawings whic.. are working 
M. Mayer, M. E., Monadnock, Chicago. 
Wanted—Improvements in grinding machin 
ery. Address Box 1435, Providence, R. I 
Will buy or pay royalty for 
machine or tool Box 282, AMER. Macu 
Mechanical drafting, tracing and design 
ing done to order. Address B. B., care A. M 
Light and fine mach'y to order; models and 
work specialty. bk. O. Chase, Newark, N. J 
machinery designed and _ con- 
structed by the Weliman Sole Cutting Ma 
chine Co., Medford, Mass 
Wanted—Competent managers, superinten 
dents and foremen. James Brady, Room J, 
20th Floor, 220 Broadway, New York 
Special and light machinery, models; 
press and blanking dies a specialty, also fine 
tool work. Box 250, Waterbury, Conn 
Machinists —Send 10 cents for blueprint 
table of U. S. S. steam, gas and water pipe, 
giving tapping sizes. k. bk. Meyer, Allegheny, 
’a. 


Geo. 


good patente. 


elec 


Automatic 


sub 


Increase your income ; representatives 
wanted in every factory; liberal commission ; 
write for particulars. Stevens Bros. Mtg. Co., 
25 Kk. 14th st., New York City 


Wanted—Contract and jobbing work on 
medium and heavy weight machinery and 
parts; prompt delivery. I S. Rapid-lire 


Gun & Power Co., Derby, Conn. 


Wanted —-A company to manufacture and 


put on the market a line of electrical special- 
ties, consisting of switc.es, circuit breakers, 


oil switches. Box 340, AMERICAN MACHINIST 
Capital wanted by well-established works to 
handle increasing business; practical partner 
preferred; fine opportunity high references 
required and given. Apply “Engine Builder,” 
care AMERICAN MACHINIST 
buy, or manufacture and sell on 
patented countershaft for ma 
requires but one belt co drive and 


Party to 
royalty, new 
chine tools; 


reverse: good opportunity for pushing con 
cern. sox 337, AMERICAN MACHINIST. 
Would like the address of company that 


would manufacture and sell patented article 
of high merit (in power-transmission line) 
on royalty: covered by American and Euro 
pean patents tox 343, AMER. MACHINIS1 
Wanted—-A first-class man to take a respon 
sible position in a modern machine manufac 
turing plant, in a desirable city of one of the 
Middle States; must have uad experience in 


manufacturing sewing machines, gun work or 
some light, high-grade machine manufactur 
ing: must be familiar with the most advan 


tageous ways and means of manufacturing by 
the use of modern, up-to-date machinery, fix 
tures and methods: a man of ability and char 
acter, who has had experience and is a good 
manager of men, who 1s systematic, broad 
gage and knows how to get results, can secure 
a good, permanent position; state age, experi 
wanted. Write full 
MACHINIST 


ence, reference and salary 
particulars to Box 268, AMER, 


For Sale. 


For. Sale—As established and successful 
machinery manufacturing business in a town 
of 10,000 inhabitants: modern brick build 


ings, fine water power, good shipping facili 
ti-s, ete.; satisfactory reasons for selling; a 
grand opportunity to the right party who can 
invest not less than $100,000 after the fullest 
investigation Address “Machinery Manufac 
turer,” care AMERICAN MACHINIST 


AMERICAN MACHINIST 


Wants. 


idvertisements only in 


Situation and Help 


serted under this head Rate 20 cents a line 
for cach insertion {bout six words make a 
line No advertisements under tico lines ace 
cepted, and no advertisements abbreviated 
The cash and copy should ve sent to reach 
us not later than Saturday morning for 
the ensuing week's issue fusiwers addressed 
to our care will be forwarded ipplicants 
may specify names to which their replies are 
not to he forwarded: but replies will not be 
returned If not forwarded they will be de 


stroyed without notice Original letters of 


recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. State mentioned indicates present 
address of advertiser 
Si . 
ituations Wanted. 
CONNECTICUT 

Wanted—Position as superintendent, by 
head draftsman, now with a well-known tirm 
builders of metal-working machinery Address 
Box $17, AMERICAN MACHINIS! 

ILLINOIS 

Mechanical engineers want positions we 
have investigated their records and can fut 
nish competent men for all kinds of technica 


work. Engineering Agency, Chicago 


MASSACHUSETTS 


Wanted all-around machinery 


’osition as 


phot grapher have had tirst-class experience 
and familiar with advertising in the line ot 
catalogs Address Bex 336, AMerR. Macu 
NEW YORK 
Machine designer, etc., wants position \ 
dress Box 65, AMERICAN MACHINIS'! 
Machinist, tooimaker, on fine, accurate 
work: 5 years in last position; references 


Box 332, AMERICAN MACHINIS! 
Draftsman with experience, college grad 
uate, wants position; electrical line preferred 
tox $41, AMERICAN MACHINIS 
Draftsman, graduate, 
practical experience, position 
references ; salary moderate to start 
joX 313, AMERICAN MACHINIST 
Mechanical draftsman, with 7 
position; go anywhere ; 
apprenticeship at the machinist 
AMERICAN MACHINIST 
Mechanical draftsman, Vienna 


with good 
best of 


Address 


college 


desires 


years’ experi 
have 
trade 


desires 








graduate, 6 


years’ drawing office and shop experience, 
knowledge of elevator work, desires position 


20 


tox 331, 
An experienced designer and builder of cen 
trifugal pumps is open for an official position 
will guarantee 65 per cent. efficiency Ad 
dress Box 329, AMERICAN MACHINIS1 
Position of responsibility, by a practical 
mechanical superintendent, with experience, 
judgment and executive ability ; familiar with 


AMERICAN MACHINIS1 


modern shop practice, improved tools and 
cost reduction; Eastern or Middle States pre 
ferred. tox $44, AMERICAN MACHINIST 


Situation as superintendent of factory 


manufacturing machine and wood screws, 
bolts and nuts, by man with large practical 


experience in all branches of above business: 
technical education; capable of designing and 
building automatic machinery can handle 
men to advantage. Box 291, Amer. Macu 
Wanted—Position as foreman or superin 
tendent in novelty manufacturing concern 


well accustomed to power presses on sheet 
metal work, also in handling of help: design 
er of labor-saving tools and dies: wood and 
metal pattern maker; 18 years’ all-around 
experience New York or suburbs preferred 


tox 342, AMERICAN MACHINIST 
OHIO 

Assistant superintendent or general fore 
man, with exceptional ability and experience, 
wishes to make a change tox 205, Am. M 

PENNSYLVANIA 

wants position in 
department of con 


Experienced engineer 
( orrespondence 


Sales or 


cern manufacturing steam machinery” or 
steam specialties. Box 345, AmMer. Macu 


Wanted-——VPosition as superintendent or gen 


eral foreman, by a responsible, reliable and 
up-to-date manager of men; experienced in 
high-class automatic ana interchangeable ma 


elass: a good or 


minimum 


chinery of a medium or ligut 
ganizer to produce results at the 


cost: references furnished: no preference as 
to iocality. sox 335, AMER. MACHINIS1 
Help Wanted. 
CANADA 


First-class toolmakers and ma 
and gages Address Box 
MACHINIS1 


Wanted 
chinists for 
347, AMERICAN 


tools 





S25 
ILLINOIS 
lbraftsmen fo all classes of work ovel 
200 actual vacancies tor technical men 000 
positions filled in 10) 3 engineering 
Agency, 19 Monadnock Block, Chicago 
We are constantly increasing the scope o 
our Work and iInvVice applications for pos 
lions trom first-class patternmakers, molders 
and core-makers we always have vacancies 
Address <Allis-¢ mers Lock Box No 





10t0, Chicago 
Wanted Mechanical superintender l 
theroughly competent man for superintendent 
ol mechani department of large I y 
making direct-curren movwrs and dyna $ 
aman who has had experience in this 
work preferred; good salary home 
class en need apply; state experience Lox 
Ss, AM ICAN MACHINIS 
i’ LANA 
Wante experienced mechan es 
etween VU and 40 years ot age Vid \ ‘ 
reressive emipye ‘ " nve rel 
1 \ I Ss st i iMsmMission 3 ii 
ines I mri ‘ s iryv I S100 
1« Svo0O00, depending Ipon qua ! Ad 
dress Box 330, AMERICAN MACHINI 
INI 
Wanted oxy ‘ sinker irg x} 
I vlies Wires ¢ tary ‘ hh 
il \adress Drop Forge ure \ \l 
MA Act rl 
M hists wanted A Te i nd u n 
specia machinery i a | nd 
Steadv w \ \ \ ol l | ‘ \V ‘ 
Mass 
MICHIGA 
Wa d M nists and i ne har 
1) Ml Apply Box S22, AM. Macnu 
We lave a fine line of snecial machinery to 
ike ind are equipping a plane for its manu 
facture we want a competent man to take 
management and invest from $5,000 to S15 
Ouo Address “Manager,” care AMER. Macu 
NEW JERSEY 
Wanted—-Lathe and planer hands for night 
work on heavy machine tool work good 
wages to good men Apply to The Pond Ma 
chine Tool Company, Vlaintield, N. J 
Wanted At once, mechanical draftsman 
for metallurgical works located on Staten 
Island Sound; state age, experience and sal 
ary expected Address “Metallurgical care 
AMERICAN MACHINIS1 
Wanted An Al toolroom foreman, experi 
enced on dies, gages, threading tools, jigs, tix 


tures, ete., for use in factory manufacturing 
small, interchangeable machinery, near New 
York; permanent position for a good man 
Address, with particulars, age, wages, etc., 


Kk. P. W., care AMERICAN MACHINIS1 


NEW YORK 

Wanted —Working foreman for toolroom; 
give age and experience The Goulds Mfg 
Co., Seneca Falls, N. \ 

Lathe hand wanted; young man, steady and 


small work Address 


MACHINIS' 


reliable, accustomed to 
“Deft,” care AMERICAN 


Wanted—-A salesman to sell small power 


gas engines to the trade; state age, experience 
and give references Address “Gas Engines,” 
’. O. Drawer 117, Buffalo, N. ¥ 


Wanted—-Several experienced mechanical, 
electrical and architectural draftsmen. Apply, 
stating experience and salary expected, hkngi- 
neer in Charge, Drafting Wept., General Elec 
tric Company, Schenectady, N. 


Wanted——-Immediately, 50 lathe, planer, 
milling machine and vise hands; steady em 
ployment and good wages we build engine 
lathes and other machine tools Apply to or 
address The W. I. Davis Machine Co., Roches 
ter, N. ¥ 

Wanted — Mechanical draftsman, experienced 
on high-grade steam engine wort oppor 
tunity tor right man to work into leading 
position giv salary expected, experience In 
detail, and state for whom you have worked 
and how long: all communications answered 
and held contidential Box 346, Am. Macu 

Machinists wanted in a small manufactur 
ing town, one hour's ride from New York 
city wages $2.50 per day of 0 hours time 
and a half for time factory employs 








abéut 300 men has been in existence over 20 

years, during which time it has never reduced 

or laid off men for lack of work: spe 

cial inducements will be offered desirable men 

at this time; state nationality, age and ex 
perience for past 5 years tox 200, Am. M 

oOnio 
Help Wanted hifty first-class machine 
patternmakers only competent, fast men 


Address Dayton Pattern Works, 


need apply 
Dayton, O 


Wanted Foreman, in large city in Ohto, 
capable of handling growing shop of 75 men, 
making general line of automatic machinery, 
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familiar with modern methods; salary $2,000 , man for brass manufacturer making brass; progressive manufacturer of brass and iron 
to start Box 327, AMERICAN MACHINIST. fittings; one who is a good manager of men) fittings; a man versed in general machinery 
PENNSYLVANIA and systematic in the handling of work, also! and tool practice and thoroughly systematic 
: Cr ee ec practical in designing tools; a growing oppor-| in management of work and output; must be 
_ Wanted—First-class fitters, ,experienced on | tunity for the right man. Address, with qualified in the handling of men and perfectly 
— — — ——— jerk ae ee references, “Brass Manufacturer,’ care A. M.! reliable for taking charge of factory; give 
ant steady employment. oipurn Machine - _ > references ¢ ; sq ** Mig ae rar’’ eare 
po -e _ A P see dean p Wanted—-Thorough, competent general fore- | "eferences and address Manufacturer,” care 
fool Company, Franklin, Pa. i AMERICAN MACHINIST 
, Meut.plees achinis familiar | ™22 to take complete charge of machinery | ““!8RiCAN MY nae 
Wanted—First-class mac ene amiilar end of a shop manufacturing cast and mal- Wanted a new plant 
with electrical work, to take charge of ele leable iron pipe fittings and valves; must have manufacturing steam engines tor hoisting and 
: pik g g gz 
tric traveling cranes and operating force had experience in the best methods, designing haulage in coal mines and other general ma- 
thereof in a steel plant; state age, experience machinery for same, ete.; give age, experi- chinery; will employ 200 men: factory and 








and salary expected. Box 339, AMER. MACH ence, salary expected and also references. machinery are modern; applicant must have 
We are constantly increasing the scope of | Box 318, AMERICAN MACHINIST. mechanical ability, energy, experience and 
our work and _ invite application | for posi- Wanted—Experienced foreman for machin- executive ability; in applying be sure and 
tions from first-class patternmakers, molders ists in a modern and up-to-date machine shop state your age and full experience and refer- 
. and machinists; we always nave vacancies. | janufacturing steam engines and general ma- @DCes as to where you have been in charge of 
Address rhe Westinghouse Machine Company, chinery ; must understand modern methods of machine shop, also state salary expected. Ad- 
Kast Pittsburgh, Pa. conducting a shop and handling men; must 4ress Box 321, AMERICAN MACHINIST. 
Wanted—-Thorough, competent general fore- state age, experience in tull, to have applica- WEST OF MISSISSIPPI. 
man to take charge of snop for building pipe- tion considered, also state salary expected. " ST hacia 
threading machinery ; must have had cupeet Address Box 320, AMERICAN MAacirnter. _,, Wanted—Experienced foundry foreman ; 
ence in all its branches; give age, experience, % meh ie ia : le shop employing 20 molders. Union Iron 
salary expected and reference. Box 319, Wanted—General works foreman in plant| Works, Spokane, Wash. 
AMERICAN MACHINIST employing about 400 men and doing a general Wanted—A mechanical draftsman ; one who 
: , ’ sak foundry and machine business; an excellent Pang se ve set Sate" dance “te cnnatiia ot 
Wanted—Machinist. for tloor, vise and ma opportunity is offered to a man of experience has had a — experience — is capable " 
chine work in a new machine shop with all | who is up to date on machine tools and who checking draw — Sos pac gad ‘~ oo , 
modern equipment, building steam enginesand | is capable of handling department foremen Pe'™anent position. Box 3 AMER. MACH 
general machinery; in applying state your wiiu object of pushing work through from WISCONSIN. 
oom, Saperenaes mig pera ite or ad eotdleg: Teton. -guaaa Address Box 314, Wanted Competent machine and —s 
: : *,'P —. : 3 = ene hnnds. The Kempsmith Mfg. Co., Milwaukee, 
Wanted—A competent and energetic fore Wanted—A _ factory superintendent for! Wis. 
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N. Y. Belting & Packing Co., New 
York. 

Peerless Rubber Mfg. Co., New 
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Barr, H. G., Worcester, Mass. 
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Bement, Miles & Co., New York. 
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Cincinnati, O. 
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Mich. 
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slower Co., Detroit, 
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Wickes Bros.,. New York. 
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Pa. 


MACHINIST 


Schumacher & Boye +) 


Schwerdtle Stamp Co 157 
Scranton & Co., The 141 
Sebastian Lathe Co 114 
Sellers & Co., Inec., William 34 
Seneca Falls Mfg. Co 90 
Shelby Steel Tube Co 114 
Shepard Lathe Co 128 
Shultz Belting Co : 4 
Sibley & Ware lle 
Simonds Mfg. Co 128 
Skinner Chuck Co ee 
Slocomb Co., J. T ee 
Smith & Mills 129 
Smith, F. L 129 
Smith Fdry. Supply Co., J. D.123 
Speed Changing Pulley Co 20 
Sprague Electric Co : 133 
Standard Roller Bearing Co. .109 
Standard Connecting Rod Co..148 
Standard Gauge Steel Co 11 
Standard Railway tquip. Co.151 
Standard Tool Co 1 
Standard Welding Co O38 
Starrett Co., L. S OG 
Steel Roll Mangle Co 1538 
Steel Set Diamond Co 123 
Steffey Mfg. co.. 123 
Steptoe Shaper cCo., John. 24 
Stow Mfg. Co 136 
Straley, Hasbrouck & Schloe 
der 29 
Streit Machine Co., A 138 
Struthers-Wells Co 123 
Stuart’s Fourdry & Mach. Co 
ith Cover 
Syracuse Twist Drill © 52 
Thompson, Hugh L 28 
Throop Perforating Co 127 
Toomey, Frank 156 
Triumph Electric to 14 
Trump srothers Machine Co.141 
Tucker, W. W. & &. I 127 


Articles Advertised. 


Books, Mechanical 

Baird & Co., Henry Carey, Phila 
delphia, Pa. 

Derry-Collard Co., New York. 

Henley & Co., N. W., New York. 

Wiley & Sons, John, New York. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, III. 


Barnes Co., W. F. & John, Rock 
ford, Ill. 
Beaman & Smith Co., Provi., R. 1. 


Bement, Miles & Co., N. Y. City. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Dallett & Co., Thos. H., Phila., Pa. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

= Mach. Tool Co., Worcester, 
Mass. 


Fosdick Mach. Tool Co., Cincin- 
nati, O. 

McCabe, J. J., New York. 

Newton Mach. Tool Wks., Phila 


delphia, Pa. 
Niles Tool Works Co., New York 
Pond Mach. Tool Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
Prentiss Tool & Supply Co., 
York. 
Warner & Swasey Co., Cleveland, 
hio. 


New 


Boring and Tarning Mills 

American Tool Wks. Co., Cin., O 
Bement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, Del. 


Brown & Zortman Mchy. Co., 
Pittsburg, Pa. 
tjullard Mach. Tool Co., Bridge 


port, Conn. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. * 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Warner & Swasey Co., Cleveland, 
Ohio. 


Boxes, Tote 
Lyon Metallic Mfg. Co., Chicago, 
Ill. 


Broaching Machines 
turr & Son, John T., Brooklyn, 
N. ¥ 

Bulldozers 


Williams, White & Co., Moline, Ill 


S2 
Ads 

Turner Brass Works 126 
Underwood & Co., If. B us 
Vandegrift Coupling 113 
Vanderbeek ‘Tool Works ee 
Vitrified Wheel Co wh 
Vulean Facing Co 114 
Walcott & Son, Geo. | 114 
Walworth Mfg. Co fd Cover 
Ward & Son, Edgar ‘1 Ps) 
Warner & Swasey Co ll. 
Washburn Shops 2) 
Watson-Stillman Co ae | 
Wells tros. Co “uy 
Westcott Chuck Co 140 
Western Electric Co 134 
Western Mfg. Co 10s 
West Haven Mfg. Co 

i144 and 4th Cover 
Westmacott Co., J M 1s 
Westmorelanu Sceel Co le 
Whitcomb Mtg. Co 2 
Whiting Foundry Equip. Co. .146 
Whitney Mfg. Co 140 and 158 
Whiton Machine Co., ID 142 
Wickes Bros 15S 
Wiley & Russell Mfg. Co 144 
Wiley & Sons, John 13s 
Williams Tool Co iZ¢ 
Williams, White & Co 112 
Wilmarth « Morman Co 14) 
Windsor Macuine Co., The 14. 
Winkley Co., The let 
Woodward & Powell Planer Co. 126 
Woodward & Rogers Co 117 
Worcester Mach. Serew Co 146 
Wormer Machinery Co., C. C.15% 
Wyman & Gordon ith Cover 
Xviotite Mfg. Co =) 
Yale & Towne Mtg. Co 148 
Carborundum 
See Grinding Wheels 
Case-Hardening 
Rogers & Hubbard Co., Middl: 


town, Conn 


Castings, Brass and Bronze 


Kisinger-Ison Co., Cincinnati, O 
Nolte Brass Co., Springfield, O 
hosphor Bronze Smelting Co 
Philadelphia, Pa 
rurner Brass Works, 


Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y 


Chicago, I 


Castings, Iron 


Farrel Fdry. & Mch. Co., Ansonia, 


Conn 
Castings, Motor 
Steffey Mfg. Co., Vhiladelphia, Da 
Castings, Steel 
Christensen Engineering Co., Mil 
waukee, Wis 
Farrel Fdry. & Mch. Co., Ansonia, 


Conn 
National Electric Co., Milwaukee, 


s 
Uniform Steel Co., Rahway, N. J 


Centering Machines 
tement, Miles & Co., New York 
Niles Tool Works Co., New York 
Phoenix Mfg. Co., Hartford, Conn 
Pond Mach. Tool Co., New York 
Whiton Machine Co., D. E., New 
London, Conn 
Woodward & Rogers 
ford, Conn. 
Centers, Planer 
Fay & Scott, Dexter, Me. 
New Haven Mfg. Co., New Haven, 
Conn. 


Co., Hart 


Pratt & Whitney Co., Hartford, 
Conn. 
Reed Co., F. E., Worcester, Mass 


Chains, Driving 

Boston Gear Works, Boston, Mass 

Biidgeport Chain Co., Bridgeport, 
Conn. 


Federal Mfg. Co., Cleveland, O. 
Jeffrey Mfg. Co., The, Columbus, 
Ohio. 


Link Belt Engr. Co., Phila., Pa. 

Morse Chain Co., Trumansburg, 
> 

Oneida 


Community, Kenwood, 


N ‘ 
Whitney Mfg. Co., Hartford, Ct 
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Chucking Machines 


trown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Automatic Mach. Co., 


Cleveland, O. 
Draper Mach. ‘Tool Co., Worcester, 
Mass. 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reed Co, F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 

Chucks, Drill 

Almond. T. R., Brooklyn, N. Y. 

Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 


Hartford, Ct. 
Greenfield, 


Cushman Chuck Co., 

Goodell-Pratt Co., 
Mass. 

The KE. Horton & Sons Co., Wind- 
sor Locks, Conn. 


Modern Tool  vo., Erie, Pa. 
Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 


Frankfort, N. Y. 
Cleveland, O. 


Pratt Chuck Co., 
Standard Tool Co., 


Trump Bros. Mach. Co., Wilming 
ton, Del. 

Whitney Mfg. Co., Hartford, 

Whiton Mach. Co., D. E., i 
London, Conn. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 


Hioggson & Pettis Mfg. Co., New 
Haven, Conn. 

The E. Horton & Son Co., Wind 
sor Locks, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., New Britain, 
Conn. 


Westcott Chuck Co., Onelda, N. Y. 


Whiton Mach. Co., D. b&., New 
London, Conn. 

Chucks, Scroll 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Split 

Faneuil Watch Tool Co., Boston, 
Mass. 

Hardinge Bros., Chicago, III. 

Clocks, Watchman’s 

Nanz & Co., H., New York. 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 


Kisinger-Ison Co., Cincinnati, O. 


New Hlaven Mfg. Co., New Haven, 
Conn. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Smith, F. L., Franklin Falls, N. H. 


Compound, Boller 
a. Wi, 


Ilarris Oil Co., Provi., R. I 


Compound, Pipe Joint 


Dixon Crucible Co., Jos., Jersey 
City, N. J 

Compressors, Air 

Blanchard Mach. Co., Boston, 


Mass. 


Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Christensen, N. A., Milwaukee, 
Vis. 

Clayton Air Compressor Works, 
New York. 

Curtis & Co. Mfg. Co., St. Louts, 
Mo. 

Gray-Blaisdell Co.. Bradford, Pa. 

Ilerron & Bury Mfg. Co., Erie, Pa. 

Ingersoll-Sergeant Drill Co., New 
York. 

Jacobson Mach. Mfg. Co.. War- 

» 


ren, Pa 
Rand Drill Co., New York. 


Connecting Rods and Straps 

American Meuary. & 
New York. 

Standard Connecting 
Reaver Falls, Pa. 


Export Co., 


Rod Co., 





Consulting Engineer 


Thompson, Hugh L., Waterbury, 
Conn. 

Controllers and Starters, 
Electric Motor 

Cutler-Llammer Mfg. Co., Mil- 


Wis. 


Coping Machines 
Long & Allstatter Co., 


waukee, 


Hamilton, 


Ohio. 
Correspondence Schools 
See Schools, Correspondence. 


Cost Keeping System 


Industrial Time Keeping & Cost 
System, Bantam, Conn. 

Counterbores 

Ideal Machine  Co., Hartford, 
(Conn 


Slocomb Co., J. T., Provi., R. 1. 
Countershafts 


Builders’ Iron Idry.. Provi., R. I 


National Machine Too! Co., Cin 
ecinnatl, O 
Power & Speed Regulator Mfg 


Co., Kalamazoo, Mich. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reeves Pulley Co., Columbus, Ind 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Counting and Printing 
Wheels 


Franklin Mfg. N. Y 


Couplings, Shaft 


Co., Syracuse, 


Celdwell & Son Co., Il. W., Chi 
cago, 

Cresson Co., Geo. ‘— Pa. 

Davis Mach. Co., Wr. Roches 
tor, X.Y. 

Patterson, Gottfried & Ilunter, 
Ltd., New York. 


Stuart. R. J.. New Hamburg. N. Y 


Vandegrift Coupling Co., Evans 
ville, Ind. 

Cranes 

Brown Hoisting Mach. Co., N. \ 
City. 


Case Mfg. Co., Columbus, O. 


Chambersburg Engr. Co., Cham 
bersburg. Pa. 

Cleveland, Crane & Car Co., Wick 
liffe, O. 

Curtis & Co. Mfg. Co., St. Louis. 

0. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

I.ane Mfg. Co., Montpelier, Vt. 

Maris Bros., thiladelphia, Pa. 


Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Pawling & Harnischfeger, Milwau- 
kee, Wis 

Sellers & i. Wm., Philadel., Pa 

Whiting Foundry Equipment Co., 
Harvey, Ill 


Crank Shafts 
Standard Connecting 
Beaver Falls, Pa. 


Crank Pin Turning Machine 


Rod eo.; 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crucibles 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Obermayer Co., S., Cincinnati, O. 

Cupolas, and Ladles, Foun- 
dry 

Byram & Co., Ine., Detroit, Mich. 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., S., Cincinnati, 

Paxson Co., J. Ww. Philadel., Pa. 


Whiting Foundry "Equip. Co., Har- 
vey, Ill. 


Cutters, Milling 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & eee Mfg. Co., Provi- 
dence B 

Cleveland rwist Drill Co., Cleve- 
land, 


jay & ‘Ward, Athol, Mass. 
ey Milling Mach. Co., Rock- 


ford, III. 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City. 


Cleveland, O. 
Hartford, Conn 


ie as 
Standard Tool Co., 
Whitney Mfg. Co., 





Cutting-off Machines 


Bement, Miles & Co., New York. 
Bignall-Keeler Mfg. Co., 


ville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, K. I. 

Davis Mach. Co., W. P., Roches 
ter, ‘ 

Hurlbut- Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila 
delphia, I’a. 


Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Dwight Slate Mch. Co., Hartford, 
Conn. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 


Conn. 
Western Mfg 
Diamond Tools 
Dickinson, Thos. L., New 
Steel Set Diamond Co., 
Dies, Sheet Metal 
isliss Co., E. W., Brooklyn, N. Y. 
Ilay-Budden Mfg. Co., Brooklyn, 


Co., Springtield, O. 
York. 
New 


. ae # 
’erkins Mach. So. Boston, 
Mass. 
Dies, Threading, Opening 


Errington, F. A., New York. 


Co., 


Geometric Drill Co., New Haven, 
Conn. 

Ideal Die Opening Co., New York 

Jones & Lamson Mch. Co., Spring 
field, Vt 

Maines Mach. Co., Philadel., Pa. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 


Obermayer Co., S., Cincinnati, O 
Winkley Co., Hartford, Conn. 
Drawing Boards and Tables 


Alexander Mfg. Co., J. G., Grand 
Rapids, Mich. 

Keuffel & Esser Co., New York. 

Rich, J. & G., Philadelphia, Pa. 

Drawing Instruments 

Alteneder & Son, Theo., Philadel 
phia, Pa. 

Keuffel & Esser Co., New York. 


Drilling Machines, Bench 


— Co., W F. & John, Rock- 

for 

Pratt ce, Whitney Co., Hartford. 
Con 


oettting Machines, Boiler 


Aurora Tool Works, Aurora, Ind. 
Bement, Miles & Co., New York. 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Dallett & Co., Thos. H., Phila., Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Drilling Machines, Multiple 
Spindle 


Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Barr, H. G.. Worcester, Mass. 

Bement, Miles & Co., New York. 

ey Drill & Tool Co., Cincin- 
nati, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Garvin Mach. Co., New York. 


Fenn-Sadler Mea. Co., Hartford, 
Conn, 

Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa. 


McCabe, J. J., New York. 
Marshal! & Hluschart Mehry. Co., 


Chicago, IIl. 

National Automatic Tool Co., 
Dayton, 0. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles Tool Works Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Woodward & Rogers Co., Hart- 
ford, Conn. 

Drilling Machines, Pneu- 

matic 

Chicago Pneumatic Tool Co., Chi- 
cago, d 

Cleveland Pneu. Tool Co., Cleve- 
land, O. 


Phila. Pneumatic Tool Co., Phila- 
deiphia, Pa. 


— Appliances Co., Chicago, 

Rand Drill Co., New York. 

Standard Ry. Equip. Co., St. 
Louis, Me. 


Edwards. | 


York. | 


| 

| Drilling Machines, lVortable 

| Dallett & Co., Thos. H., Phila- 
delphia, Pa 

Hisey-Wolf Mch. Co., Cincin., 


| Drilling Machines, Radial 


American Tool Wks. Co., Cin., O 
Bement, Miles & Co., New York. 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Cleveland Punch & Shear Works 
Co., Cleveland, O. 
Dreses Mach. ‘loo! Co., Cincin., O. 
Fosdick Mach. Tool Co., Cincin., O. 
| Gang Co., Wm. E., Cincinnati, O 
Harrington, Son & Co., Edwin, 
Philadelphia, Va. 
Hill, Clarke & Co., Boston, 
| McCabe, J. J.. New York. 
Marshall & Huschart Mchry. 
Chicago, lil. 
| Mueller Mach. 
| Niles Tool Works Co., 
Pond Mach. Too! Co., 
Prentiss Tool & Supply 
York. 
Drilling Machines, Turret 
Niles Tool Works Co., New York. 
Quint, A. D., Hartford, Conn. 
Vanderbeek Too! Works, Hart 
ford, 


Drilling Machines, Upright 


Mass. 
oe. 
Tool Co., Cincin., O. 
New York. 


New York 
Co., New 


Conn. 


American Tool Wks. Co., Cin., O. 
Aurora Tool Works, Aurora, Ind 
Baker Bros., Toledo, O. 


Barnes Co., B. F., Rockford, Il. 


{ 

| Barnes Co., W. F. & John, Rock 

ford, Ill. 

| Barr, H. G., Worcester, Mass. 

| Bement. Miles & Co.. New York. 

} Blaisdell & Co., V’., Worcester, 

Mass. : 
grown & Zortman Mchry. Co., 

| Pittsburg. La. . 

| Cincinnati Mach. Tool Co., Cin., O 

| Davis Mach. Co., W. P., Roches 

| ter. N.Y. 

Dwight. Slate Mch. Co., Hartford, 
Conn. ° , 

| Fosdick Mach. Tool Co., Cincin 
nati, O. 


Newark, N. JJ. 


Gould & Eberhardt, : 
Co., Edwin, 


Harrington & Son 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport Ill. 
Knecht Bros. Co., Cincinnati, O. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. ‘ 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. 
Chicago, Ill. 
Niles Too! Works Co.. 
New Haven Mfg. Co.. 


Co., 


New York. 
New Haven, 


Conn : ; 
Power & Speed Regulator Mfg. Co., 
Kalamazoo, Mich 


Pratt & Whitney Co., Hartford. 


Co * 
Prentiss Tool & Supply Co., New 
York. 
Sibley & Ware, South Bend. Ind. 
Washburn Shops, Worcester. 


Hartford, Conn 


Mass. 
Whitney Mfg. Co., 
Co., Hart 


Woodward & Rogers 
ford, Conn. 


Drills, Center 


Pratt & Whitney Co., 
Conn. 

Slocomb Co., J. T., 
» % 


Hartford, 
Providence, 


Drills, Rail 


Bement, Miles & Co., 
Niles Tool Works Co., 


New York. 
New York. 


Drills, Ratchet 
Parker Co., Chas., Meriden, Conn. 


| Pratt & Whitney Co., Hartford, 
Conn. 

Dynamos 

Akron Elec. Mfg. Co., Akron, O 


C & C Electric Co., New York. 


Christensen Engineering Co., Mil 
waukee, Wis. 
Commercial Electric Co., Indian- 


apolis, Ind. 
Crocker-Wheeler Electric Co., Am- 


pere, N. J. 

Eck Dynamo & Motor Co., Belle 
ville, N. J. 

General Elec. Co., New York. 


Jantz & Leist Elec. Co., Cincin., O 
Mechanical Appliance Co., Mil- 
waukee, Wis. 
Milwaukee Elec. Co., Milwaukee, 
Milwaukee, 


Madison, 


Wis. 
National Electric Co., 
Wis. 
Northern Elec. Mfg. Co., 
Wis. 
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Dynamos—Continued 

Robbins & Myers Co., Springfield, 
Ohio. 

Roth Bros. & Co., Chicago, III. 

Sprague Elec. Co., New York. 

Storey Motor & Electric Co., 
rison, N. J. 

Tr'umph Elec. , Cincinnati, O 

Western Fe ag Co., Chicago, III. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 

Electrical Supplies 

Akron Elec. Mfg. Co., 

Commercial Electric 
apolis, Ind. 

General Elec. Co., 

Milwaukee Elec. 


Har- 


Akron, O 
Co., Indian- 


New York. 
Co., Milwaukee, 
Vis. 

Storey Motor & Electric Co., Har- 
rison, N. J. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Il. 
Westinghouse Electric & Mfg. Co., 

Pittsburgh, Pa. 


Elevators 


Albro-Clem Elevator 
delphia, Pa. 
Curtis & Co. Mfg. Co., St. 


Mo. 
Howard Iron Wks., Buffalo, N. Y. 
Phila., Pa. 


Morse, Williams & Co., 
Emery Wheels 
See Grinding Wheels. 


Co., Phila- 


Louis, 


Emery Wheel Dressers 

Calder, Geo. H., Lancaster. Pa. 
Dickinson, Thos. 1.., New York. 
Enamel, 
Felton, Sibley & Co., 


Machinery 
Vhila., 
Enclosures, Tool-room 
Merritt & Co., Philadelphia, 
Engines, Automobile 
Olds Motor Works, Lansing, Mich. 
Engines, Gas and Gasoline 
ay I Water Motor Newark, 


Pa. 


Pa. 


Co., 


Bay State Gas Engine Co., Bos- 
ton, Mass. 

Foos Gas Eng. Co., Springfield, O 

Hamilton Motor Works, Hamil- 
ton, Canada. 

Middletown Mach. Co., Middle- 
town, ° 

Mietz, August, New York. 


New Era Iron Wks., Dayton, O. 
Olds Motor Wks., Lansing, Mich. 
Struthers-Wells Co., Warren, Pa. 


Engines, Steam 


American Blower Co., 
Mich. 

Buffalo Engine Co., Buffalo, N. Y. 

Frick Co., Waynesboro, Pa. 

Garden (.ty Fan Co., Chicago, Ill. 

Rand Drill Co., New York. 

Struthers-Wells Co., Warren, Pa. 


Exhaust Heads 
Burt Mfg. Cv., Akron, O. 


Detroit, 


Factory Sites 
Cincinnati Industrial 
Cincinnati, O. 


Bureau, 


Fans, Electric 


General Electric Co., New York. 
—s Elec. Mfg. Co., Madison, 
8. 
Sprague Elec. Co., New York. 
Western Electric Co., Chicago, III. 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Fans, Exhaust 
American Biower Co., Detroit, 
lich. 


Buffalo Forge Co.. Buffalo, N. Y. 
Garden City Fan Co., Chicago, Ill. 
Feed Water 
Purifier 
Hawley Down Draft Furnace Co., 
Chicago, Ill. 
Files and Rasps 
Barnett Co., G. & H., 


Heater and 


Phila., Pa. 


Hammacher, Schlemmer & Co., 
New York. 
Nicholson File Co., Provi., R. I. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Filing Machines 
Roches- 


Cochrane-Bly Mach. Co., 
ter, N. ¥. 


Fillers, Oil Can 
The Winkley Co., 
Filters, Oil 
3urt Mfg. Co., 


Hartford, Conn. 


Akron, O. 





Fittings, Steam 

Crane Co., Chicago, Lil. 

Crosby Steam Gage & Valve Co.., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass. 


Flexible Shafts 


Chicago Flexible Shaft Co., Chi- 
cago. 

Stow Mfg. Co., Binghamton, N. \ 

Forges 

Buffalo Forge Co., Buffalo, N. Y. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Miner & Peck Mfg. Co., New 
Ilaven, Conn. 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Steel 

ap _ Mfg. Co., Brooklyn, 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa 

Westmorviand Steel Co., Pitts 
burg, Pa. 

Wyman & Gordon, Worcester, 
Mass. 


Foundry Furnishings 
Byram & Co., Detroit, Mich. 
Obermayer Co., S., Cincinnati, O 
Paxson Co., J. W., Philadel., Pa. 
Smith Fdry. Supply Co., J. D., 
Cleveland, O. 
Vulcan Facing Co., Easton, 
Whiting Foundry Equip. Co., 
vey, Ill. 


Pa. 
Har- 


Furnaces, Coal and Oil 


Buffalo Forge Co., Buffalo, N. Y. 
Hawley Down Draft Furnace Co., 
Chicago, Ill. 

Jacobson Mach. Mfg. 
ren, Pa. 
Obermayer Co., S., Cincinnati, 


Co., War- 


Furnaces, Gas 

Am. Gas Furnace Co., N. Y., City. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 


Westmacott Co., J. M., Providence, 
a 


Furniture, siachine Shop 
New Britain Mach. Co., New Brit 
ain, Conn. 


Gages, Recording 
Biistol Co., Waterbury, 


Gages, Standard 

Brown & Sharpe Mfg. 
dence, R. I. 

Rogers, John M., Boat, 
Drill Works, Gloucester 


Conn. 


Co., Provi- 

Gage & 

City, 
N. J. 

Sawyer Tool Mfg. 
Mass. 

Slecomb Co., J. T., Prov., R. L 

Starrett Co., L. S., Athol, Mass. 

Gages, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Co., Fitchburg, 


Gear Cutting Machinery 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Bickford Drill & Tool Co., 
Brown & Sharpe Mfg. Co., 

dence, RK. I. 
Bultman & Co., F. H., 


Cin., O. 
Provi- 


Cleveland, 


Ohio 

Dwight Slate Mch. Co., Hartford, 
Conn. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 


Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Newton Mch. Tool Wks., Phil., Pa. 

Niles Tool Works Co., New York. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Whiton Machine Co., D. 
London, Conn. 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Roston Gear Works, Boston, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


E., New 


MACHINIST 


Gears, Cut —Continued 
Bultman & Co., F. H., Cleveland, 
Ohio. 
Fawcus Mach. 
Fellows Gear 
field. Vt. 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Harrington, Son & Co., Edwin, 


Pa. 
Spring 


Co., Pittsburgh, 
Shaper Co., 


Philadelpria, Pa. 

HHorsburgh & Scott Co., The, 
Cleveland, O. 

Messmer Mfg Co., Ferd., St 
Louis, Mo. 

New Process Raw Hide Co., Syra 
cuse, N. 

Nuttall Co., R. D., Pittsburgh, I’a 

Patterson, Gottfried & lLlunter 
Ltd., New York. 


Philadelphia Gear Works, 
delphia, Pa. 
Sawyer Gear Wks., 
Simonds Mfg. Co.. 


Phila 


Cleveland, 0. 
Pittsburgh. Pa 


Walcott & Son, Geo. D., Jackson, 
Mich. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi 
cago, I 

Farrel Fdry & Mch. Co., Ansonia, 
Conn. 


Franklin Mfg. Co., Syracuse, N. Y 
Greenwald Co., I. & E., Cincin.,O 


Gears, Rawhide 


aa Nea Raw Hide Co., Chicago, 

Il. 

Fawcus Mch. Co., Pittsburgh, Pa. 

Horsburgh & Scott Co., Cleveland, 
Ohio. 

New Process Raw Hide Co., Syra- 
cuse, N. 

Nuttall Co., R. D., Pittsburgh, Pa. 


Gears, Worm 


Albro- Clem Elevator Co., Philadel- 
phia, 

Fawcus Mach. Co., Pittsburgh, I 

Morse, Williams & Co., Phila., I 

Nuttall Co., R. D., Pittsburgh, I 

Simonds Mfg. Co., Pittsburgh, Pa. 

Graphite 

Dixon Crucible Co., 
City, N. J. 

Lubriphite Co., Jersey City, N. J. 

Obermayer Co., S., Cincinnati, O. 


a 
a 
A 


Jos., Jersey 


Grinders, Center 


Heald & Son, L. S., Barre, Mass. 


Hisey-Wolf Mach. Co., Cincin., O 
Grinders, Cock 
Windsor Mach. Co., Windsor, Vt 


Grinders, Cutter 

Adams Co., Dubuque, 

Automatic Mach. Co., 
Mass. 


lowa. 
Greenfield, 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati | eee Mach. Co., Cin 


cinnati, 
Garvin aoe Co., New York. 
Norton Emery Wheel Co., Worces 


ter, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Lbock Co., Boston, Mass. 


Woodward & Rogers Co., Hart 
ford, Conn. 

Grinders, Disc 

oe & Co., Chas. H., Chicago, 
Ill 

Gorton Mach. Co., Geo., Racine 
Wis. 

Iroquois Mach. Co., New York. 

Ransom Mfg. Co., Oshkosh, Wis. 


Grinders, Drill 
Geapee Mach. Co., 
Wis. 


Heald & Son, L. S., 
Standard Tool Co., 


Geo., Racine, 


Barre, Mass. 
Cleveland, O. 


Washburn Shops, Worcester, 
Mass. 
Wilmarth & Morman Co., Grand 


Rapids, Mich. 
Grinders, Tool 


Barnes Co., B. F., Rockford, IIL. 


Barnes Co., W. F. & John, Rock- 
ford, Lil. 
Barr, H. G., Worcester, Mass. 


Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Diamond Mach. Co., Provi., R. I. 

Dwight Slate Mch. Co., Hartford, 
Conn. 

Gisholt Mach. Co., Madison, Wis. 

Landis Tool Uo., Waynesboro, Pa. 

Modern Tool Co., Erie, Pa. 


Northampton Emery Wheel Co., 





Leeds, Mass. 





Grinders, Tool 
Ransom Mfg. Co., 


—Continued 
Oshkosh, Wis 


Safety Emery Wheel Co., Spring 
field, O 
Throop Perforating Co., Buffalo, 


Whitney Mfg. Hartford, Ct 
Grinding Machines 


Co., 


Blount & Co., J. G., Everett, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Builders’ Iron Foundry, Provi 
dence, RM. 

Diamond Mach Co., Prov., BR. I. 

Falkenau-Sinclair Co., Vhila., Pa. 


Goodell-Pratt Co., Greenfield, 
Mass 
Gorton Mach. Co., Geo., Racine, 
is. 
Greentield Mach. Co., Greenfield, 
Mass 
Hill, Clarke & Co., Boston, Mass 
Hiisey-Wolf Mch. Co., Cincin., O. 
Iroquois Mach. Co., New York. 
Landis ‘oo! Co., Waynesboro, Pa. 
Marshall & Huschart Mchry. Co., 


Chicago, Il. 


Mechanical Appliance Co., Mil 
waukee, Wis. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Norton Grinding Co., Worcester, 
fass 

Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis 

Safety Emery Wheel Co., Spring 
fleld, Ohlo. 

Perforating Co., Buffalo, 


a 
| & 


Vitrified Wheel Co., Westfield, 
Mass 

Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich 

Woodward & Rogers Co., Hart 
ford, Conn. 

Grinding Wheels 

Builders’ Iron Foundry, Provli 
dence, R. I. 

Carborundum Co., Niagara Falls, 
ie Be 

Diamond Mach. Co., Provi., R. I 


Hampden Cor. Wheel Co., Bright 
wood, Mass. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces 
ter, Mass 

Safety Emery Wheel Co., Spring 
field, O 

Vitrified Wheel > ™ Westtield, 
Mass 

Whitney Mfg. Co., Llartford, Conn 


Grindstones and Frames 


Cleveland Stone Co., Cleveland, 
Ohio 

Standard Tool Co Athol, Mas 

Gan Barrel Machinery 

Bement, Miles & Co., New York 

Diamond Mach. Co., l’rovi., K. I 

Niles ‘oo' Works Co., New York. 

Pond Mach. Tool Co., New York. 

Reed Co., F. E., Worcester, Mass 

Hack Saw Blades and 
Frames 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Hammecher, Schlemmer & Co., 
New York. 


Millers Falls Co., New York 

Patterson, Gottfried & Ilunter, 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass 

West Haven Mfg. Co., New Haven, 
Conn. 

Hack Saws, Power 

Diamond Saw & Stamping 
Buffalo, N. Y. 

Hoefer Mfg. Co., Freeport, Il. 

Millers Falls co., New York. 

Oimsted, L _ Hasbrouck 
Heights, N 

West Haven ints. Co., 


Wks., 


New Laven, 


Conn. 

Hammers, Drop 

Bement, Miles & Co., New York. 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Perkins Mach. Co., Boston: Mass 

Williams, White & Co., Moline, 
Ill 
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Hammers, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 


cago, Il 
Cleveland Pneumatic Tool Co., 
Thos. H., Phila., Pa. 


Cleveland, O 
Dallett & Co., 
Ingersoll-Sergeant Drill Co., New 
fork 
Phila. 


Pneu. Tool Co., Philadel- 
phia, Pa. 
er Appliances Co., Chicago, 
Rand Drill Co., New York. 
Standard Ry. Equip. Co., St. 
Louis, Mo. 
Steel Roll Mangle Co., Chicago, 
Ill. 


Hammers, Power 


Seranton & Co., The, 
Conn. 


New Haven, 


Hammers, Steam 


Bement, Miles & Co., New York. 


Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Clambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, ( 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa. 

Hardening and Tempering 

Bennett Tempering Co., New Brit 
ain, Conn 

Heating and Ventilating 
Apparatus 

American Blower Co., Detroit, 
Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Garden City Fan Co., Chicago, Ill. 

Heating Machines, Auto- 
matic 


Am. Gas Furnace Co., New York. 


Hoisting and Conveying 
Machinery 

neve Hoisting Mchry. Co., New 

Caldwell & Son Co., H. W., Chi- 
cago, ~ 

Hunt Co., C. W., West New Brigh- 
ton, N. 

Link Belt aii Co., Phila- 
delphia, Va. 


Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. y. 


Northern [ngineering Works, De- 
troit, Mich. 
Pawling & Harnischfeger, Mil- 


waukee. Wis. 
Sprague Electric Co., 
Hoists, Hand 
Harrington, Son & 
Philadelphia, Pa. 
Yale & Towne Mfg. Co., 
York. 


New York. 


Co., Edwin, 
New 


Hoists, Pneumatic 


Chicago Pneumatic Tool Co., 
cago, 


Chi- 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., De- 


troit, Mich. 


Rand Drill Co., New York. 


Igniters, Gas Engine 

Deyton Electrical Mfg. Co., Day- 
ton, O 

Indicators, Speed 

Starrett Co., L. S., Athol, 

Indicators, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Mass. 


Injectors 

Lunkenheimer Co., 

Rue Mfg. Co., Philadelphia, Pa. 

Sellers & Co., Wm., Phila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, III. 

Instruction Schools 

See Schools, Correspondence. 

Insurance, Boiler 

Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 

Jacks, Hydraulic 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 


Cincinnati, O. 


New York. 


Watson-Stillman Co., 








Jack Planer 

Armstrong Bros. 
cago. 

Key Seaters 

Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 
jurr & Son, John T., Brooklyn, 


Tool Co., Chi- 


ms. es 
Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 
Davis Mach. Co., W. P., 
ter. N. ¥. 
Hill Tool Co., Anderson, Ind. 
Mitts & Merrill, Saginaw, Mich. 
Whitney Mfg. Co., Hartford, Conn. 
Keys, Machine 
Standard Gauge Steel Co., 
Falls, Pa. 
Whitney Mfg. 


Roches- 


Beaver 


Co., Hartford, Ct. 


Knives, Solid Steel Shear 

Pittsburg shear Knife & Mach. 
Co., Pittsburg, Pa. 

Lamps, Are 

General Electric Co., N. Y. City. 


Western Electric Co., Chicago, III. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Lathe attachments 

National Machine Tool Co., Cin- 
cinnati, O. 

Lathe Dogs 

| Bros. Tool Co., Chi- 
cago, 

Besly & Co., Chas. H., Chicago, 
Ill. 

Hill Tool Co., Anderson, Ind. 


Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Tindel-Morris Co., Eddystone, Ia. 

Lathes 

Affleck, Geo. E., New York. 

American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Greenfield, 
Mass. 

Barker & Co., Wm., Cincinnati, O. 


Rockford, III. 
& John, Rock- 


Bernes Co., B. F., 
Barnes Co., W. F. 


ford, Ill. 

Bement. Miles & Co., New York. 

Blaisdell & Co., P., Worcester, 
Mass. 

Blount & Co., J. G., Everett, 
Mass. 


Bradford Mach. Tool Co., Cin., O. 

Brown & Zortman Mehry. Co., 
Pittsburg, Pa. 

Sullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis - Co., W. P., Roches- 


ter, 
Machine Co., Prov., R. I. 


Diamond 
Draper Mach. Tool Co., Worcester, 
Co., Phila., Pa. 


Mass. 

Falkenau-Si clair 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Greaves, Klusman Co., Cincin., O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. Tool Co., 
Cincinnati, O. 

McCabe, J. J.,. New York. 

Marshall & Huschart Mchry. Co., 
Chicago, III. 

Milwaukee Machine Tool Co., Mil- 
waukee, Wis. 

New — Mfg. Co 


Con 
Niles "Tool Works Co., New York. 
Il’ond Mach. fool Co., New York. 
Pratt = Whitney Co., Hartford, 
Con 
Peention Tool & Supply Co., New 
York. 


.. New Haven, 


Reed Co., F. E., Worcester, Mass. 
—— & Boye, Cincinnati, 
ilo. 


Sebastian Lathe Co., Cincin., O. 


Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Shepard Lathe Co., Cincinnati, O 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Washburn Shops, Worcester, 
Mass. 

Lathes, Bench 

Faneull Watch Tool Co., Boston, 
Mass. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Hardinge Bros., Chicago, III. 

Loop-Lock Mach. Co., Waltham, 


Mass. 
Waltham Watch Tool Co., Spring- 
field, Mass. 





Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn. 


Lathes, Boring 
Streit Mach. Co., 
Lathes, 
Burr & 

B.. Ss 


A., Cincin., O. 


Hand 
Son, John T., Brooklyn, 
Letters, Pattern 


Brim, A. W., Seneca ae M.. ¥. 
Butler, A. G., N. Y. City. 


Levels 

Davis & Cook, Watertown, N. Y. 
Mass. Tool Co., Greenfield, Mass. 
Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 


Narragansett Mach. Co., Provi- 
dence, R. I. 

Locomotives, Shop 

Hunt Co., C. W., West New Brigh- 
ton, N. Y¥. 

Lubricants 

Besly & Co., Chas. H., Chicago, 111. 

Dixon Crucible Co., Jos., Jersey 
Cos, 

Lubriphite Co., 

Lubricators 

Besly & Co., Chas. H., Chicago, I11. 

Bowen Mfg. Ca., Auburn, mo 

Crane Co., C hicago, Ill. 

Lubriphite Co., Jersey City, N. J. 

Lunkenheimer Co., Cincinnati, O. 


Jersey City, N. J. 


Machine Screws 


Atlantic Mach. Screw Co., Boston, 
Mass. 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 


Machinery Builders, Special 
American Fdry. & Mach. Co., 
Hanover, Pa. 
Blanchard Mach. Co., The, 
Co., Cleveland, O. 


ton, Mass. 
Eclipse Mach. 
Fawcus Mch. Co., Pittsburgh, Pa. 
Hart, Fredk., Poughkeepsie, N. Y. 
Hoefer Mfg. Co., Freeport, III. 
Power & Speed Regulator Mfg. 
Co., Kalamazoo, Mich. 
Pratt & Whitney Co., Hartford, 
Conn. 
Rhodes, L. E., Hartford, Conn. 
Simonds Mfg. Co., Pittsburgh, Pa. 
Williams Tool Co., Erie, Pa. 
Woodward & Rogers Co., 
ford, Conn. 


Machinists’ Small Tools 


Besly & Co., Chas. II., Chicago, III. 
Billings & Spencer Co., Hartford, 


Bos- 


Hart- 


onn. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co = 
land, 

Davis & Cook, Watertown, N. Y. 


Cleve- 


Hammacher, Schlemmer & Co., 
New York. 
Lowe, H. A., Waltham, Mass. 


McCrosky, F. B., Cincinnati, O. 
Mass. Tow! Co., Greenfield, Mass. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sawyer Tool Mfg. Co., Fitchburg, 


ass. 
Slocomb Co., 


J. T., Provi., B. I. 

Standard Tool Co., Athol, Mass. 
Standard Too! Co., Cleveland, O. 
Starrett Co., L. S., Athol, Mass. 
Machinists’ Supplies 

Ilammacher, Schlemmer & Co., 

New York. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 
Mandrels, Expanding 


Nicholson & Son, W. H., 
barre, Pa. 


Mandrels, Solid 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Gage & 
Gloucester City, 


Rogers, Jobn M., Boat, 
Cleveland, O. 


ey Works, 
N. 
Standard Tool Co., 
Marking Machines 
Dwight Slate Mch. Co., 
Conn. 
Measuring Machines 


Wilkes- 


Hartford, 


Rogers, John M.. Boat, Gage & 
os Works, Gloucester City, 





Metal, Bearing 
os & Co., Chas. H., 


Gottfried & 


Chicago, 
Patterson, Hunter, 
Ltd., New York. 
Phosphor Bronze 
Philadelphia, Pa. 


Smelting Co., 


Metal, Perforated 


—. Perforating Co., Buffalo, 
Micrometer Calipers 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

— Co., J. T., Providence, 
a ee 

Starrett Co., L. 8., Athol, Mass. 

Syracuse Drill Co., Syra- 


Twist 
cuse, N. \. 
Milling Attachments 


The Adams Co., Dubuque, lowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Whitney Mfg. Co., Hartford, Conn. 


Milling Machines, Bench 


Faneuil Watch Tool Co., Boston, 
Mass. 
Hill, Clarke & Co., Boston, Mass. 


Loop-Lock Mach. Co., 
Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, 
tal 


Waltham, 


Horizon- 


Adams Co., Dubuque, Iowa. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Hendey Mach. Co., Torrington, Ct. 


Ingersoll Mill. Mach. Co., Rock- 
ord, Ill. 
Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 


Milling Machines, Plain 


American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, k. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Dwight Slate Mach. Co 
Conn. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

— Mfg. Co., Milwaukee, 


8. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Mars! all & Huschart Mchry. Co., 
Chicago, III. 

McCabe, J. J., New York. 

— Mach. Tool Co., Springfield, 
Ohio. 

— Tool & Supply Co., New 


Yo 
Whitney Mfg. Co., Hartford, Ct. 
Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


Milling Machines, Universal 


American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

—- x ‘/; oa Mfg. Co., Provi- 
den z 

Cincinnati Milling Mach. Co., Cin- 
cinnati y 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, VU. 

Marshall & Huschart Mchry. Co., 
Chicago, III. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

= ee Tool Co., Springfield, 
Oh 

Prentiss Tool & Supply Co., New 
Yo 


, Hartford, 


Waltham Watch Too! Co., Spring- 
field, Mass. 
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Milling Machines, Vertical 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New York. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


Garvin Mach. Co., New York. 
Ingersoll Mill. Mach. Co., Rock- 
ord, Ill. 


Newton Mch. Tool Works, Phila- 
delphia, Pa. 


Niles Tool Works Co., New York. 
Owen Mach. Tool Co., Springfield, 


Ohio. 

Pratt & Whitney Co., 
Conn. 

Milling Tools, Adjustable 

ee Drill Co., New Haven, 
Conn 

Rogers, " Boat, Gage & Drill Wks., 
ohn M., Gloucester City, N. J. 


Hartford, 


Molding Machines 


Adams Co., The, Dubuque, Iowa. 
American Foundry & Mach. Co., 

Hanover, Ta. 
Tabor Mfg. Co., Philadelphia, Pa. 


Mortising Machines, Chain 


New Britain Mch. Co., New Brit- 
ain, Conn. 

Motors, Electric 

Akron Elec. Mfg. Co., Akron, QO. 

C & C Electric Co., New York. 

Christensen Engr. Co.. Milwaukee, 
Wis. 

Commercial Electric Co., Indian- 
apolis, Ind 


Crocker-Wheeler Co., Ampere, N.J. 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., 

Jantz & Leist Elec. Co., 

Mechanical Appliance 
waukee, Wis. 

Milwaukee Elec. Co., 


New York. 
Cin., O. 
Co., Mil- 


Milwaukee, 


is 
a Electric Co., Milwaukee, 


Northern Elec. Mfg. Co. 


— & Myers Co., Springfield, 
oO 
Roth Bros. & Co., Chicago, Ill. 
Sprague Electric Co., New York. 
Storey Motor & Electric Co., Har- 
rison. N. J. 
Stow Mfg. Co., 
Triumph Elec. Co., 
Western Electric 
Westinghouse Elec. 
Pittsburgh, Pa. 


Name Plates 


, Madison, 


Binghamton, N. Y. 
Cincinnati, O 
o., Chicago, Ill. 

& Mfg. Co., 


tecker Name Plate Co., August, 
Boston, Mass. 

Cahen-Bertram Co., New York. 

Franklin Mfg. Co., Syracuse, N. Y. 

G. & P. Engraving Co., Boston, 
Mass. 

Murdock Corporation, Boston, 
Mass. 


Turner Brass Works, Chicago, III. 


Nut Tappers 
See Bolt and Nut Machinery. 


Oil Cups and Covers 

Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Chas. H.,Chicago, III. 

Bowen Mfg. Co., Auburn, N. Y. 


Bown Machine Works, Battle 
Creek, Mich. 
Crane Co., Chicago, IIl. 


Cincinnati, O. 


Lunkenheimer Co., 
F., Hartford, 


Tucker, W. W. & C. 
Conn. 
The Winkley Co., Hartford, Conn. 


Oils 

Besly & Co., Chas. H., Chicago, III. 
Harris Oil Co., A. W., Provi., R. I. 
Oils, Slushing 

Harris Oil Co., A. W., Provi., 
Oil Stones 

Pike Mfg. Co., Pike Station, N. H. 
Packing, Steam Joint 


Jenkins Bros., New York 
N. Y. Belting & Packing Co., New 


BR. I. 


York. 
Peerless Rubber Mfg. Co., New 
York. 
Paint, Machinery 
Felton, Sibley & Co., Phila., Pa. 
Pans, Lathe 


Lyon Metallic Mfg. Co., Chicago, 
ll. 

New Britain Mch. Co., New Brit- 
ain, Conn. 





Pans, Shop 


Lyon Metallic Mfg. Co., Chicago, 
Ill. 

Patents 

Baldwin, Davidson & Wight, 


Washington, D. C. 
Howson & Howson, Philadel., Pa. 
Straley, Hasbrouck & Schloeder, 
New York. 
Pattern Shop Machinery 


American Mchry. Co., Grand 
Rapids, Mich. 

Baker Bros., Toledo, O. 

Brown & Zortman Mcehry. Co., 
Pittsburg, Pa. 

Fay & Scott, Dexter, Me. 

Greaves, Klusman & Co., Cin., O. 

Marston & Co., J. M., Boston, 


Mass. 

Prentiss Tool & Supply Co., New 
York. 
Washburn 
Mass. 


Patterns, Wood 


Shops, Worcester, 


Olmstead Co., H. B., New York. 
Pencils 
Keuffel & Esser Co., New York. 


Phosphor bronze 

Phosphor Bronze Smelting 
Philadelphia, Pa. 

Pinion Cutters 

Loop-Lock Mach. 
Mass. 

Pipe and Fittings 

Crane Co., Chicago, Il. 

Pipe Cutting and Threading 
Machines 

Bignall & Keeler Mfg. 
wardsville, Ill. 

Curtis & Curtis Co., 
Conn. 

Merrell Mfg. Co., Toledo, O. 

Reed Mfg. Co., Erie, Pa. 

Saunders’ Sons, D., Yonkers, N. Y. 


 - 


Co., Waltham, 


Co., Ed- 


Bridgeport, 


Wells Bros. Co.. Greenfield, Mass 

Williams Tool Co., Erie, Pa. 

Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve 
land, O. 


Yonkers, N. Y. 
Cleveland, O. 


Saunders’ Sons, D., 
Standard Tool Co., 
Planers 
Affleck, Geo. E., New York. 
American Tool Wks. Co., Cin., O 
Belmer Mach. Tool Co., Cin., O. 
Bement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, Del. 
Cincinnati Planer Co., Cincin., O. 
Detrick & Harvey Mch. Co., Balti- 
more, d. 
Flather Planer Co., Mark, Nashua, 
N 


Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila., Pa. 

Whitcomb Mfg. Co., Worcester, 
Mass. 

Woodward & Powell 
Worcester, Mass. 


Planers, Portable 


Planer Co., 


Morton Mfg. Co., Muskegon 
Heights, Mich. 
Underwood & Co., H. B., Phila- 


delphia, Pa. 
Planers, Rotary 


Bement, Miles & Co., New York. 
Cleveland Punch & Shear Works, 
Cleveland, O. 


Newton Mach. Tool Wks., Phila- 
de!phia, Pa. 

Pond Mach. Tool Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Presses, Power 

Automatic Mach. Co., Bridgeport, 


Conn. 
Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 
Chambersburg Engr. Co., Cham- 
bersburg, Pa. 
Falkenau-Sinclair Co., 
Perkins Mach. Co., 
Mass. 
Prentiss Tool & Supply Co., 
York. 


Phila., Pa. 
So. Boston, 


New 





Presses, Hand 

Elmes Ergr. Wks., 
cago, Ill. 

Perkins Mach. Co., 
Mass. 


Chas. F., Chi 


So Boston, 


Presses, Hydraulic 


Elmes Engr. Wks., Chas. F., Chi 
cago, Ill 
Watson-Stillman Co., New York 


Profilers 

Garvin Mach. Co., New York 

Pratt & Whitney Co., Hartford, 
Conn. 

Pulleys 

American Pulley Co., Vhila., Pa 

Caldwell & Son Co., H. W., Chi 
eago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 


Federal Mfg. Co., Cleveland, O. 
Howard Iron Wks., 
Patterson, Gottfried & 

Ltd., New York. 
Reeves Pulley Co., 


Hunter, 


Columbus, Ind. 


The Xylotite Co., Cincinnati, O 

Pulleys, Friction Cone 

Evans Friction Cone Co., Boston, 
Mass. 

Pulleys, Speed Changing 

Speed Changing Pulley Co., 
Indianapolis, Ind. 

Pulley Turning and Bering | 
Machines 

Harrington, Son & Co., Edwia, 


Philadelphia, Pa. 
New Haven Mfg. Co., 
Conn. 
Niles Tool Works Co., New York. 
Streit Mach. Co., A., Cincin., O 
Pumps, Hydraulic 
Elmes Engr. Wks., Chas. F., Chi 
cago, Ill 
Watson-Stillman Co., 


New Haven, 


New York 
Punches, Hydraulic 


Bement, Miles & Co., New York 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York 


Puaches, Power 

Bliss Co., E. W., Brooklyn, N. Y 

Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y 

Cincinnati Punch & Shear Co., 
Cincinnati, O. 


Cleveland Punch & Shear Wks 
Co., Cleveland, O. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Alistatter Co., Hamilton, 

hio. 

Perkins Mach. Co., 8S. Boston 
Mass. 

Williams, White & Co., Moline, II! 


Rack Cutting Machines 


Dwight Slate Mch. Co., Hartford 
Conn. 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, 


Reed Co., F. E., Worcester, Mass 


Walcott & Son, Geo. D., Jackson, 
Mich. 

Racks, Cut 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Nut_all Co., R. D., Pittsburgh, Pa 

Simonds Mfg. Co. Pittsburgh, l’a 


Standard Gauge Steel Co., Beaver 


Falls, Pa 


Walcott & Son, Geo. D., Jackson, 
Mich. 

Racks, Tool 

Lyon Metallic Mfg. Co., Chicago, 
Ill. 

New Britain Mach. Co., New Brit 
ain, Conn. 

Reamers 

Chadwick * oes G. B., Ports 
mouth, N. 

beg oe oa 4 Twist Drill Co., Cleve 
land, 

Clough, i M., Tolland, Conn. 


McCrosky, F. B., Cincinnati, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass. 

Pratt & ALitney Co., Hartford, 


Conn. 
Rogers, John M., 
rill Works, Gloucester 
N. J. 
Standard Tool Co., Cleveland, O. 
Wells Bros. Co., Greenfield, Mass. 


Boat, Gage & 
City, 


| Flather 
N. H. 


Reaming Stands 
laner Co., Mark, Nashua, 


Rheostats 


Cutler-llammer 
waukee, Wis. 


Mfg. Co., Mil- 


| Riveters, Hydraulic 


| Bement, 


Philadelphia 


Buffalo, N. Y. | 








Miles & Co., New York. 
Watson-Stillman Co., New York. 


Riveters, Pneumatic 


Bement, Miles & Co., New York. 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Pneumatic Tool Co., 
Philadelphia, Pa. 

— Appliances Co., 

te 

Rand Drill Co., 

Standard Ky. 
Louis, Mo. 


Riveting Machines 

Bement, Miles & Co., New York 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Chambersburg Engr. 
bersvurg, Da. 

Long & Alistatter Co., 
Ohio 

Perkins 
Mass 


Roller and Ball Bearings 
American Roller 
ton, Mass 
Ball Bearing Co., 
Rantam Mfg. Co., 
Standard Koller 
Philadelphia, Pa 

Rolling Mill Machinery 
Cleveland Punch & Shear Wks. 


Chicago, 


New York. 


Equip. Co., St. 


Co., Cham 


Hamilton, 


Mach. Co., So. Boston, 


Bearing Co., Bos 
Philadel., Pa 

Bantam, Conn. 
Bearing Co., 


Co., Cleveland, O. 

Hilles & Jones Co., Wilmington, 
Del. 

| Pratt & Whitney Co., Hartford, 
Conn 


Rubber Goods, Mechanical 


_ panag & Packing Ce., New 

ork, 

Peerless Rubber Mfg. Co., New 
York. 


Rules, Steel 

lbavis & Cook, Watertown, N. Y 
Mass. Tool Co., Greenfield, Mass 
Sawyer To! Co., Fitchburg, Mass 
Slocomb Co., J. T., Provi., R. I 
Safety Valves, Pop 

Crane Co., Chicago, Ill. 


| Crosby Steam Gage & Valve Co., 


Poston, Mass. 


Lunkenheimer Co., Cincinnati, O 


Sand Blast Apparatus 
Paxson Co., J. W., Philadel., 
Sand Mixing Machines 


Hanna, E. E., cone. Ill. 

Obermayer Co.. 8., Cincinnati, 0 

Smith Fdry. Supply Co., J. D 
ple 0 


Pa 


Sawing Machines, Metal 
Cleveland Punch & Shear Works 


Co., Cleveland, O. 
Cochrane-Bly Mach. Works, Ro- 
chester, : 
Newton Mach. Tool Works, Phila- 


delphia, Ta. 

Pratt & Whitney Co., 
Conn. 

West Haven Mfg. Co., New Haven, 
Conn. 


Sawing Machines, Wood 


Hartford, 


Brown & Zortman Mchry. Co., 
Pittsburg, Pa. 
Marston & Co. J. M., Boston 


Mass. 
Schools, Correspondence 


Amer. School of Correspondence, 
Chicago, Ill. 

Consolidated Schools, N. Y. City 

International Correspond. Schools, 
Scranton, Pa. 

Schools, Technical 


Mich. College of Mines, 
Mich. 
Pratt Institute, 
Rose Polytecnnic 
Haute, Ind. 
Screw Machines, Automatic 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Automatic Mach. 
Cleveland, O. 

Dreses Mach. Too! Co., Cincin., O 


Houghton, 


Brooklyn, N. \¥ 
Institute, Terre 


Co., 


Marshall & Huschart Mchry. Co., 
Chicago, Ill 
Windsor Mach. Co., Windsor, Vt. 
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Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Provi- 
dence, K. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Draper Mach. Tool Co., 
ter, Mass. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 
Pearson Mach. Co., Chicago, II]. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Pratt & Whitney Co, 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio 

Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and 
Lag 


Baker Bros., 
Cook Co., Asa 8., 


Worces- 


Hartford, 


Toledo, Ohio. 
Hartford, Conn. 


Screw Plates 
Bay State Tap «& 
field, Mass. 
Besly & Co., Chas. H., Chicago, Ill. 
Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 
Card Mfg. €o., Ss. W., 


Die Co., Mans- 


Mansfield, 
Mass. 
Hart Mfg. Co., Cleveland, O. 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Wells Bros. Co., Greenfield, Mass. 


Second Hand Machinery 
Affleck, Geo. k., New York. 
Baird Machy. Co., Pittsburg, Pa. 
Bennett, Geo. L., New York. 
Bowler & Co., Geo. H., Cleveland, 
Ohio. 
Brown & Zortman Mcehry. Co., 
Pittsburgh, Pa. 
Fairbanks Co., Philadelphia, Pa. 
Garvin Mch. Co., New York. 
Hill, Clarke & Co., 
Kinsey Co., E. A., 
Marshall & Muschart Mchry. 


Chicago, Il. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co New York. 
Co., Minne- 


Northern Machinery 
Oo ta 


apolis, Minn. 
Hartford, 


Boston, Mass. 
Cincinnati, O 
Co., 


Packard Machinery Co., 
Chicago, I[il. 

Pratt & Whitney Co., 
Conn 

Prentiss Tool & Supply Co., New 
or 

Toomey, Frank, Philadelphia, Pa. 

Wickes Bros., New York. 


Wormer Machy. Co., C. C., De- 
troit, Mich. 

Separators, Magnete 

Sawyer, Ezra, \vorcester, Mass. 

Separators, Oil 

National Separator & Mech. Co., 
Manchester, N. H 

Shapers 

American Tool Wks. Co., Cin., O. 

Barker & Co., Wm., Cincinnati, 0. 

Bement, Miles & Co., New York. 

Blount & Co., J. G., Everett, Mass. 

Cincinnati Shaper Co., Cincin., O. 


Flather Planer Co., Mark, Nashua, 
H. 


Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Serge J Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Con R. A., Xenia, Ohio. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill. 
Morton Mfg. Co., 
Heights, Mich. 
New —~o Mfg. Co., New Haven, 
Con 
Niles Tool Works Co., New York. 


Muskegon 


Perkins Mach. Co., So. Boston, 
Mass. 
Potter & Johnston Mach. Co., 


Pawtucket, R. I. 
Prentiss Tool & Supply Co., New 
York. 
Smith & Mills, Cincinnati, O. 
Steptoe Shaper Co., John, Cincin- 
nati. O. 
Walcott & Son, 
Mich. 


Shears, Power 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cincinnati Punch & Shear Co., 
Cincinnati, O. 

Cleveland Punch & Shear Works, 
Cleveland, O. 

Falkenau-Sinclair Co., Phila., Pa. 


Geo. D., Jackson, 





shears, Power—Continued 
Hilles & Jones Co., Wilmington, 


Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., So. 


Mass. 
Wliliams, White & Co., Moline, III. 


Shears, Rotary 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Boston, 


Perkins Mach. Co., So. Boston, 
Mass. 

Shelving, Shop 

New Britain Mach. Co., New Brit- 


ain, Conn. 
Slide Rests 


Reed Co.. F. E., Worcester, Mass. 


Rhodes, L. IE., Hartford, Conn. 
Slotters 

Baker Bros., Toledo, Ohio. 
Barr, H. G., Worcester, Mass. 


Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, 
Del. 

Dwight Slate Mch. Co., Hartford, 


Conn. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Prool Works Co., New York. 


Sockets and Sleeves 


New Process Twist Drill Co., 
Taunton, Mass. 

Springs 

Dunbar Bros., Bristol, Conn. 


Sprocket Chains 

See Driving Chains. 
Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O. 


Stamps, Steel 

Schwerdtle Stamp Co., 
port, Conn. 

Steel, Machinery 

Boker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Werd & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., 


Bridge- 


Cleveland, O. 


Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Boker & Co., Hermann, New York. 


— Sterling Steel Co., Demmler, 
Patriarche & Bell, New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Westmoreland Steel Co., Pitts- 


burg, Pa. 
Stones, Oil 
Pike Mfg. Co., Pike Station, N. H. 


Straightener, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 
Swaging Machines 
Excelsior Needle Co., 
Conn 
Switchboards 
C & C Electric Co., New York. 
Triumph Elez. Co., Cincinnati, O. 
Western Electric Co., Chicago, Ill. 


Torrington, 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Tap Holders 

Ierrington, F. A., New York. 


Ideal Hartford, 


Conn. 

Tapping Machines and At- 
tachments 

Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi- 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 


Machine Co., 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Dwight Slate Mch. Co., Hartford, 


Conn, 
Errington, F. A., N. Y. City. 
Fosdick Mach. Tool Co., Cin., O. 
Garvin Mach. Co., New York. 
Geometric Drill Co., New Haven, 
Conn. 
Ideal Machine 
Conn. 
Modern Too' Co., Erie, Pa. 


Co., Hartford, 





Tapping Machines and At- 
tachments—Continued 


Pratt & Whitney Co., Hartford, 


Conn. 
Whitney Mfg. Co., Hartford, Conn. 
Woodward & Rogers Co., Hart- 
ford, Conn. 


Taps, Collapsing 
Geometric Drill Co., New Haven, 
Conn 


Taps and Dies 

Bay State Tap & 
field, Mass. 

Besly & Co., Chas. 

Card Mfg. Co., S. W., 
wlass 

Caspenter =e. & Die Co., J. M., 
Pawtucket, KR. I. 

Clevelanc oo ist Drill Co., Cleve- 
land, O. 

Crane ’Co., Chicago, IIl. 

Geometric Drill Co., New Haven, 
Conn. 

Hammacher, 
New York. 

Hardinge Bros., Chicago, Ill. 

Hart Mfg. Co., Cleveland, O. 

Morse ‘I'wist Drill & Mach. Co., 
New Bedford, Mass. 

Patterson, Gottrtried & Hunter, 
Ltd., New York. 
Pratt & Whitney Co., Hartford, 

Conn. 
Standara Tool Co., Cleveland, O. 
Wells Bros. Co., Greenfield, Mass. 


Telephone System 

Clark Auto. Telephone Switch 
Board Co., Providence, R. I. 

Thread Cutting Tools 


Besly & Co., Chas. H., Chicago, Ill. 
Hart Mfg. vo., Cleveland, O. 
Pratt & Whitney Co., Hartford, 


Die Co., Mans- 


H., Chicago, Ill. 
Mansfield, 


Schlemmer & Co., 


Conn. 
Rivett-Dock Co., 
Tool Holders 


Boston, Mass. 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 
Hill Tool Co., Anderson, Ind. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

McCrosky, F. B., Cincinnati, O. 

O. K. Tool Llolder Co., Shelton, 
Conn. 

Western Mig. Co., Springfield, O. 


Tools, Small 
See Machinists’ Small Tools. 


Tracing Cloth 


Keuffel & Esser Co., New York. 
Hardtmuth, L. & C., New York. 


Transmission Machinery 


American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago, All. 

Case Mfg. Co., Columbus, O.: 

Cresson & Co., Geo. V., Phila., Pa. 

Federal Mfg. Co., Cleveland, 0. 

Link-Belt Engineering Co., 'Phila- 
delphia, Pa. 


National Machine Tool Co., Cin- 
cinnati, O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Power & Speeu Regulator Mfg. 
Co., Kalamazoo, Mich. 


Reeves Pulley Co., Columbus, Ind. 
Trimmers, Wood 


American Mchry. Co., Grand 
Rapids, Mich. 

Washburn Shops, Worcester, 
Mass. 


Trolleys and Tramways 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila- 


delphia, Pa. 
Maris Bros., Philadelphia, Pa. 
Yale & Towne Mfg. Co., New 


York. 
Tubing, Steel 
ae Steel Tube Co., Pittsburgh, 
a. 


Turret Machines 
a Mach. Co., Greenfield, 


ass. 

a S Mach. Tool Co., Cincin- 
nat 

Brown & phenye Mfg. Co., Provi- 


dence, R. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Dreses Mach. “oo! Co., Cincin., O. 

Flather & Co., Neshua, N. H. 

Garvin Mach. Co., New York. 


Gisholt Mch. Co... Madison, Wis. 
Hill, Clarsae & Co., Boston, Mass. 





Turret Machines—Continued 


Jones & Lamson Mch. Co., Spring- 
fleld, V. 

Le Blond Mach. ‘rool Co., B. &., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 


Cincinnati, 
Milwaukee Mach. Tool Co., Mil- 
waukee, Wis. 
Niles Tool Works Co., New York. 
Pearson Mach. Co., Chicago, III. 
Potter & Johnston Mach. Co., 


Pawtucket, R. 1. 
Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 
Turrets, Carriage 
Fay & Scott, Dexter, Me. 
Twist Drills 
Cleveland Twist Drill Co., Cleve- 
land, O. 
& Co., 


Hammacher, 
New York.’ 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass. 

Patterson, Gottfried & Hunter, 
Ltd.. New York. 

Standard Tool Co., Cleveland, O 

Unions, Brass 

Nolte Brass Co., 


Schlemmer 


Springfield, O. 

Universal Joints 

Varderbeek Tool Wks., Hartford, 
Conn. 

Valves 

See Steam Fittings. 

Vises, Drill 


Graham Mfg. Co., Provi., RB. I. 

Hollands Mfg. Co., Erie, Pa. 

Hopkinson Mach. Wks., Spring- 
field, Mass. 


Jacobson Mach. Mfg. Co., Warren, 
Pa. 


Vises, Metal Workers’ 


Hammacher, 
New York. 
Hanna, E. E., Chicago, IIl. 
Howard Iron Wks., Buffalo, N. Y. 
—_ Mach. Mfg. Co., Warren, 
>a. 
Parker Co., Chas., Meriden, Conn. 
Reed Mfg. "Co., Erie, Pa. 
Standard Too! Co., "Athol, Mass. 
Walworth Mfg. Co., Boston, Mass. 


Vises, Pipe 


Curtis & Curtis Co., 
Conn 


Schlemmer & Co., 


Bridgeport, 


Saunders’ pons, D., Yonkers, N. Y. 
Walworth Mfg. Co., Boston, Mass. 


Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 

Hendey Mach. Co., Torrington, ce 

Hollands Mfg. Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Vises, Wood Workers’ 


Gard, J. L., Denver, Colo. 


Hammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. ; 


Welding, Electric 

Standard Welding Co., 
Ohio. 

Welding Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 


Clveland, 


Wire-Drawing Machinery 

Iroquois Mach. Co., New York. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Wire-Straightening Machin- 
ery 

Hoefer Mfg. Co., Freeport, III. 

Worm Hobbing Machines 


Pratt & Whitney Co., Hartford, 
Conn, 
Worm Milling Machines 


Cleveland Automatic Mach. Co., 


Cleveland, 

Pratt & Whitney Co., Hartford, 
Conn. 

Wrenches 

Coes Wrench Co., Worcester, Mass. 

Standard Tool Co., Athol, Mass. 

Wrenches, Drop Forged 


Billings & Spencer Co., Hartford, 
Conn. 
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A Dynamometer and Revolution Counter for 
Fan Testing. 
TAYLOR, NAVAL 
U. Ss. N 


BY D. W. CONSTRUCTOR, } 


The dynamometer and revolution coun 
ter ce scribed below were designed and 


built for the purpose of making exper! 


mental investigatio1 the capacity and 
efficiency of ventilating fans, and have 
een found quite satisfactory for the pu 

It was desired to be able to test fans 
from those absorbing I horse-power at 


2.000 revolutions to those absorbing about 


10 horse-power at 500 revolutions 


For the revolution counter it was dé 
sired to determine revolutions per minute 
ip to 2,000, within one or two revolutions 
it the latter speed. The dynamometer was 


interposed between an elec 


required to be 
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tric motor and the fan, the speed and 
power of the motor being controlled t 
suit the fan being tested 7 7 

As but two electric motors were to be L | 
ised to cover the whole range of experi 
ments the dynamometer shaft could be 
bolted rigidly to the motor coupling, but 
it was necessary to have a flexible and 
easily removed connection at the fan end 

hetween the dynamometer and the _ fan 

shaft. This required that the fans should 

ave a special temporary shaft used or a 

special coupling applied to their regular 

shaft 

REVOLUTION COUNTER 

Che essential features of the revolution 

suunter are shown in Figs. 1 and 2. Thi 

shaft marked 1 is driven positively by 

gearing from the main dynamometer 

sl aft. whose re volutions are to be deter 

mined. 2 is an electric clutch attached to < 
the shaft 1, which can be thrown in and 

out as desired, and has ample power to i 
drive the recording appara i 

without any slipping 

The gear wheel 3 which re ee 
drives the apparatus is nv a te 
onnected to the disk, which FIG 

s clutched in or out at will 

lhe gearing marked 4 and 5 is arranged to 

drive the type wheels 6, 7, 8, 9 and 10 


vhich are carried on quills and all in line 
Each wheel has raised numbers cut on its 
circumference, arranged to print on a pa 


and each space for a number has 


per ribbon numbers run*from 0 to 9, 
nelusive, 
the number in several places, so that what 
ever the position of the wheel, two legible 
pr 1 

the paper by each stroke of the electrically 


V he el 


tenth 


numbers from each wheel are inted on 


geared 
of i 
the main shaft, and being divided into ten 
the revolutions ad di 
rectly to the nearest unit. In addition, the 
di 


desired the revolutions 


6 1S so 


the 


yperated striker. 


that it revolves at rate 


one 


1 ~ ~ - 
equal parts, are re 


numbers in each arranged 


Space are 
agonally, so that if 
ion of a revolution 


can be read to a fract 

















Fig. 3 shows a partial development of 

wheel 6 « 
In Fig. 2, No. 13 ine es the pape 

strip which is drawn fror nder tl 
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counter wheels by means of the friction ute later the contact was closed ag g 
wheel 11, which can be operated from the the differenc« tween the tw ( 
main driving gear at two speeds, as de showed the re) ns pe t Phis 9 
sired. 12 shows the typewriter ribbon, apparatus worked very satisfactorily \ | i Q g | ly 1 
which is carried on rolls and passes above number of typewrit bbons were ( t fuga n 
the paper strip. This is also arranged to before one was found which would giv ne y equa 
be moved slowly by gearing, and when all record always legible { er p Ph 
wound on one roll, a catch reverses thx DY NAMOMETER ng the angu 
gearing and winds it up on the other roll Figs 4 and 5 show the t g¢ shaft, with 
14 1s magnet operating a plunger 15, dynamometer used for the te I ( it { $ 
which again operates the striker 16. This bearings, marked 1, mounted L ( whic insmits mo 
has a dead beat arrangement, so that mon bed plate, carry the driving It 2 ected to the driving 
when the contact ts closed the striker and the driven shaft 3 Chev | e long itt OK \ ( 6 and t the 
prints the instantaneous revolutions on — self-oiling composition bearings and rive he gear whee 9 \ 
the paper, then dreps clear whether the arranged to be accurately in nk \ graduate ring 16 is connected to the 
contact is opened or shut. For particularly sleeve 5 is coupled to the driving shat ( gr r to the shafts 





FIG. O THI 

















1 } 4 * 
¢ ite work e appa tus 18 arranged s nd ) p " f 
1e of seconds can be recoré ed « ( ( ‘ s couple the dr ; , f¢ 9 
he edge of the paper Vy means Of a break Fou spring t the ( a t ( nel | 
ircuit chronometer operating the other the ernal shaft iking | 1 1 ft ta 
magnet, not numbered, shown in Fig. 2 eeve e ( t 1 fixed p 17 
ora ear er er eee ee — | 1 
It 1 the tan experinit S that was tound Shatt Wake el r It i I< ) 
unnecessary The routine in the fan ex throug ) eved é t ins 
periments was to throw in the switch to ternal shaft. Of the f rings t tw : I con 
the electric clutch, and, after the recorder t one end are d nd f 10. attached one 
had worked up to the speed, the contact at the er end inde \t to the driven 
was closed and the revolutions printed on. end the end the tw Q ( ive an insu 
Che tape was then pulled through by hand cured 180 deere part eing ish w the 
1 short distance, the steady feed for the through eacl ther lr] tog long the ax 
tap being throw1 except whe t] rrangement 1s t " d ( Brushe I2 it 
nds recording gear w Or res upon the be g 1 table around the 
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axis upon graduated wheels marked II. 


Between the brushes are a battery and 


Evidently, then, as 
the 


telephone in circuit. 


the apparatus revolves, if brushes 12 


pass the insulated strips in the wheels 10 
simultaneously, there will be instantane 
‘alk 


ously a complete circuit and a click will 


be heard in the telephone. By shifting the 


brushes until the click is heard, and not 
ing their displacement by means of the 
graduated circles 11, the relative angular 
displacement of the driving and driven 
shafts can be determined with a good deal 
of accuracy. This method, however, is 
somewhat slow in practice, and compara 
tive tests showed that it was not appre 
ciably more accurate than the transmis- 


] 


sion dynamometer device, and accordingly 
it was used in experiments for the pur- 
pose of calibrating the instrument only. 
For the purpose of calibration the wheel 


15 is fitted and a small rope strap con 
nected at its upper end to a spring bal- 
ance. Cotton rope which had been care 


fully oiled was used, and this was found 
satisfactory indeed, the spring bal- 
being re- 
Be- 


attached to its 


very 
although sensitive, 
steady during calibration 
yond the wheel 15, and 
outer face, are fitted four studs or fingers, 


ance, very 


markably 


which revolve just outside similar studs 
projecting from the flange on the shaft 
to which the fans are attached, and a 
raw-hide lacing fastened around these 


studs is used to connect the dynamometer 
This is readily and rapidly 
The 


calibration of the dynamometer showed 


to the fan 


applied and gives a flexible joint. 


that the torque transmitted was directly 
proportional to the relative angular dis 
placement of the shafts; in other 
the calibration curve was a straight 


two 
words, 
line. The calibration of the apparatus was 
times with springs of 


made a number of 


various sizes, and it was found that with 


in the limits of twist used the calibration 
line was in every case a straight line 

It was found, as was to be expected, 
that when’ the dynamometer was running 
light the zero reading varied, the variation 
being due, of course, to the uncontrollable 
variation of friction of the bearings. In 
which 

The 
zero reading of the dynamometer changed 
for a moderate 


per 


practical operation this variation, 


was not great, presented no difficulty 


an inappreciable amount 


change of revolutions minute, say 


eight or ten. It also changed, but slowly, 
with time 

Testing was usually begun at 9 o'clock, 
but the dynamometer apparatus was start- 
ed up at 8 o'clock and run steadily for 
an hour in order to warm up bearings, 
electrical conductors, ete. During testing 
immediately after a fan had been run, say, 
at 800 revolutions and the dynamometer 


reading noted, the lacing between the 
cynamometer and the fan shaft was re- 
moved, an operation requiring but a few 


seconds, and the dynamometer run again 


at the same number of revolutions, within 


four or five. in order to enable the zero 
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Under these c yndi- 
determined 


reading to be taken. 


tions the exact 


torque was 
For 


this refinement would be unnecessary, the 


with most purposes 


great accuracy. 


variations of zero reading being of sec- 


ondary importance, but for the fans 


where there are many elements tending to 
produce irregularity and inaccuracy in the 
results, it was thought advisable to elim- 
inate as much as possible any dynamom 


eter errors, especially as this involved so 
little time and trouble. 

Fig. 6 shows the dynamometer in line 
with and coupled to a fan*, with spring 
balance in place ready for calibrating a 


spring. Before calibration, however, it 


would of course be necessary to remove 
the rawhide lacing through which the fan 
is driven. 

The 
somewhat a dynamometer described a year 
or two ago in the AMERICAN MACHINIS1 


above dynamometer resembles 


The latter, however, had no direct reading 


device, and used, I believe, but a single 


spring. It might be asked, since a jack 
in-the-box dynamometer gear is used for 
reading torque, why not use it for trans 
springs and 
This for 
friction can 


mission too, abolishing the 
simplifying the apparatus. 


the 


Was 


the reason that variable 
not 


dynamometer. 


be eliminated from a jack-in-the-box 
It will be seen that in the dynamometer 
I have described the load friction is prac 
tically eliminated, the friction of bearings 
and gears being unaffected by the load or 
torque being transmitted. <As_ already 
stated, the dead load friction of the ap- 
paratus was found to vary appreciably dur- 
ing a long run, and if live load friction had 
been present there would have been intro 
duced a very objectionable element of un 
certainty. 
of the effect 
friction 


\ remarkable illustration 


of change of temperature upon 


was afforded during the experiments. 
As already cotton 


described, a small 


rope strap, thoroughly oil soaked, was 
used for calibration. For the smaller 
springs this was passed around a solid 


pulley, and the steadiness of the spring 
balance pointer to which it was attached 
left nothing to be desired. 

For the larger springs a larger wheel, 
rim to hold water, 


with thin channel was 


used. This gave no trouble with the first 
was used, and water 
When the largest 
spring used, however, was being calibrated 


spring with which it 
was not used in the rim. 


the spring balance pointer at first refused 
to remain steady. Finally the pulley rim 
became hot enough to begin to burn the 
oil in the rope a bit. Water was poured 
in the rim to cool it off without stopping 
Almost the 


spring balance pointer jumped up, show 


the dynamometer. instantly 


ing a great increase of friction, due to 
cooling the pulley rim. Soon the water 


* The driving motor is at the right. The one at the 
left is attached to the fan case for driving the fan when in 
actual use. During the experiment it was out of action 
electrically and the determinations thus gave the power 
required to drive the fan with its motor included.— En, 
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assumed a practically uniform tempera- 


ture somewhat below the boiling point, 


and after this the pointer remained steady 
calibration, 


during except 


when cold water was poured in the 


as a church 
rim 
to make good the evaporation 
When this was done there was always a 
slight rise of friction for a short time un- 
til temperature conditions again became 
uniform. 
Engineering Reminiscences—XIll. 
[Copyright 1902. ] 


BY CHARLES T. PORTER 


part of the exhibition 
McNaught and the 


common 


During the latter 
that the 
indicators 


| learned 
Hopkinson were in 
use in England, that one or both of these 
were to be found in the engine-rooms ot 
most mills and manufacturing establish 
indicator 


there 


ments, and that if the Richards 


were properly put on the market 
would probably be some demand for it, 
although at existing engine speeds thos« 
in use appeared to be satisfactory. <A 
field ! 


employment would 
doubtless be 


special for its 


however, in indicat 
felt 
the 


indicator, and during th 


found, 


locomotives. | sufficiently en 


ing 
couraged to set about task of stan 
the 
winter of 1862-3 made a 
Elliott Brothers, the 


manufacturers of philosophical 


dardizing 
contract with the 
firm of well-known 

ipparatus 
and engineering and drawing instruments 
acct rding to my 


to manufacture them 
plans. 

This 
the manufacture of an 
it under a 


was my first attempt to organiz 


instrument of any 
kind, and I set about deep senss 
of responsibility for the production of at 
that should the 
fidence of engineers in its invariable truth 
I found that the opportunity I 
in the daily 


indicator command con 
had en 
oyed for studying the subject, 


use of the indicator which I had brought 


to the exhibition, was an invaluable prepa 
ration for this work 
I decided, first, to increase the multipli 


cation of the piston motion, by means of 


the lever, from three trmes to four times 


thus reducing by one-quarter the move 


ment of the piston required to give the 
same vertical movement to the pencil, and, 


second, to increase the cylinder area from 


one-quarter to one-half of a square inch 


The latter was necessary in order to afford 


sufficient room for springs of proper size, 


and for reliable strength in their connec- 
tions. 

The first problem that presented itself 
was how to produce cylinders of the exact 
inch, and 


diameter required, .7979 of an 


to make an error in this dimension im 
possible. This problem I solved in the 
following manner. At my request Elliott 


obtained from the Whitworth 


Brothers 


Company a hardened steel mandrel! about 
20 inches in length, ground parallel to this 
exact size and certified by them. Brass 
tubes of slightly larger size and carefull) 


cleaned were drawn down on this mandrel 


These when pressed off presented per 
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fect surface and needed only to be sawed 
up in lengths of about 2 inches for each 
cylinder. Through the whole history of 
the manufacture that removed all trouble 
or concern on this account. 

The pistons were made as light as pos 
sible, and were turned to a gage that pet 
mitted them to leak a little. 


was not sufficient to affect their accuracy ; 


The windage 


a thickness of silk paper on one_ side 
would hold the pistons tight; but they 
had a frictionless action, and the cover 


of the spring case having two holes open 
ing to the atmosphere, there could be no 
pressure above the piston except that of 
the atmosphere. 

The second problem was to ensure the 


This 


one 


accuracy of the springs was more 
the first The 
heads of the springs were provided with 


ot 


serious than brass 


three instead which 
had 
tempered, was brazed into the grooves in 
the first third 


This prevent 


wings two, mine 


The spring, after being coiled and 
and the 
to it 
ed the stress on the spring 


two wings, wing 
was hammered firmly 


from reaching 


the brazed joints, and these heads never 
worked loose. One head was made fast 
at once; the other was left free to be 
screwed backward or forward until the 
proper length of the spring was found 


To 


termined to 


ensure freedom from friction, I de 


adjust and test the springs in 


the open air, quite apart from the instru 
ment. For this purpose I had a stout cast 
iron plate made, with a bracket cast on it 


slides were held in a vertical 
bolted 


where it 


in which the 
this plate on to the 
leveled 
Che surface of the plate had been planed, 
hole drilled 


point, and a 


groove, and 


bench, was carefully 


1 small through it at th 
corresponding hol 
bench \ seat 
planed 


prope 4 
was bored through the ing 
the also was 


normal to the 


4 1 
tor scales 


bracket, surface 


block The spring to be tested, in its 
heads as above described, was set on the 
block, and a rod which was a sliding fit 


in the hole was put up through the bench, 
This rod had a head at 
l threaded at the 


and 
bench a 


block and spring 


the lower end, was 


upper end. Under the sealed 
weight, equal to one-half the extreme pres 
sure on the square inch to be indicated by 
the spring, was placed on the rod 


? 


setween the spring and the scale I em 


ployed a lever, representing that 
the indicator, but differing from it in two 
It was of twice its length, for 
of and it 
a lever of the first order, so that the 


1 
rd, 


pressure in the 


respec ts 


greater convenience observation, 
was 
weight acting downwa should represent 


the steam indicator acting 
upward 


The 


screwed on the end of the rod and resting 


weight was carried by a 


on the upper head of the spring to hb 
tested. This nut carried above it a hard 
ened stirrup, with a sharp inner edge 


which intersected the axis of the rod, pro 
\ delicate steel 


point at 


duced lever was pivoted 


to turn about a one-fifth of t 
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distance from the axis of the rod to 


farther side of the scale seat Che upper 
edge of this lever was a straight line inte 
the of its Phe 


short arm‘of the lever passed throug 


secting aXls trunnions 


stirrup, in which it slid as the spring was 


compressed, while the long arm swung up 


ward in front of the scale. The latter was 


graduated on its farther side, and the 
reading was taken at the point of inter 
section of the upper edge of the lever 


with this edze of the scale 


The free 1 


nead on the spring was turned 
to be a trifle 


secured, and 


until the reading showed it 


too strong It was then 


afterwards brought to the exact strength 


required by running it rapidly in a lathe 


and rubbing its surface over its entir¢ 
length with fine emery cloth This re 
duced the streneth of each coil equal \ 


This was a delicate operation, requiring 
great care to reduce the strength enough 
nd not too much. A great many springs 
] id t be made several he ng generally 
required, often a full set of ten, with ea 
indicator This testing appara wa 
convenient and reliable, and the w met 
ecame very expe! 1 if 1S¢ 

Che spring when in use was always ex- 
posed to eam of atmosphe pre r 


\t this temperature of 212° we found 


careful experiment that all the springs 
vere we ake ie d equally, name ly me pr I d 
n forty pounds, So the springs wet 
made to show 39 pounds instead of 40 
pounds, and in this ratio for all strengt 
This system of manufacture and t g 


is examined in operation by every et 


t 
gineer who ordered an indicator, the shop 
cn St. Martin’s Lane being very cony 


iicator snou d be teste l vy the mercuria 
column The Elhotts being large make 

f barometers had plenty of pure mercury 
o this requirement was readily complied 
with, and the springs were invariably 
found to be absolutely correct. We ne 
used the reur column in manufactu 
ing, but were glad to apply it for the sat 
Tactio1 I ¢ stomers 

I emploved the f wing test for f 
tior | licator when finished y 

na firm bracket in the shop Che spring 
was pressed down far as it could 
and then allowed to return to its pos 
of res C1 lowly, the motior he 1 
becoming nost insensible “ee ce 


a sharp point d 


lacad 
laced o1 e dru 


: "1 
i he spring was thet pulled up far 
possible ar wed ne p 
n of rest in the me carefu nt 
lhe point m the solutely retrac« 
: , 
, No i ' was allowed to ¢ 
ut f\ oO t test ( I 
mans " » Exc’ t \ wat 
{ ] -~ ~ tte | t 
Mr. Henry R. Wo ngt ( 
: ne after. that on the te f ar 
' f his pump in Philadelp 
. *} 
fter he had indicated it both steam ane 
» 
‘ ex g¢ B 


the 


e num 
ome ve 
~ ud he 
them abs 
I replied 
was sucl 
otherwise 
I wisl 
I t B 
" ‘ 
e and 
ie ry 
port 
elt 
Ele 
P 
I 
f 
rl 
| 
ZA ( 


Rey 
{ ike i est W 
whi ey did 
ev brought noth 
{ make like his own, 
wed it to have been mack 
‘Would you believe 
grams were every rie I 
ly identical with my own! 
the system of manutacture 
tl could not have been 
‘nowledge my obligation 
for their <« rdial co-op i 
ellent system of manuf; 
elligent skill of their w 
whom the swiveling cor 
eve witl e piston rod 
was improved in othe 
ut | here confine n 
‘ wl n dire 
n be 
’ nfidence ey 
England uit five yea 
f l iveraged 
ye with but littl 
{ d me t 
irke ive bee 
ed 1 consid 
‘ g 1 hae 
{ wT 
at e indicat 
eC unbered i 
I Lhese 
000 
S¢ ul | iwht oppor 
motive if 
etheient iperation f 
edit f he En 
) nl wa n 
& Southwestern 
t ) Vo 1 numbe 
Southampton and 
le by the 
I! l ores ib] \I 
engine of tl 
filled ‘ WW 
ete Tr} 
the pr ‘ f bl 
ound 
é . rf 
1 I 
‘ \1 
greeab | 
We \\ ea dt 
" 
i T¢ 
na ty 
Mr pecattie 
l¢ 
{5 it 


} 
; 
' 
f 
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Sw 
Ka n Road, one from Lond to Nor 

ch and one from London to Gre Yar 
mouth. On these trips we were accom 
panied by Mi \\ H Maw then head 
draftsman of the Great Eastern Locomo 
tive Office, under Mr. Sinclair, the Chief 
Engineer, and by Mr. Pendred Phese 


gentlemen were afterwards, 


g 
the editors of /ingineering and The 
ginee) 

The 


ergines 


1 


diagrams from the Great Eastern 


were, on the whole, the best which 
were taken by us. On one of these trips I 
able to 


pair of diagrams, 


was get the t 


accompanving mos 
1, 


interesting which were 


published by me in the appendix to my 
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jet of hot water was always 


holes in the covet 





a hight of between 


ene and two feet. We had much troubl 
to protect ourselves from it, and it nearly 
Iways drenched the diagram. I never 
saw this phenomenon before or since. | 


have seen the steam blow from the indi 


cator cocks white with water when the 
indicators were removed But I never 
saw water spirt through the spring case 


cover, in this instance. Truly, we 


said Mr 
abundant use for his trough and scoop to 


except 


to each other, Ramsbottom has 


keep water in his tanks. It was on this 
trip that I observed how enormously the 
the 
power of surrounding air to abstract 
Feat While we 
-peed I many times laid my 


smokebox door without 


motion of a black surface éncreased 


the 
from it 


were running at 


hand on the 
experiencing any 


sensation of warmth. I wondered at this, 


for | 


from the tubes 


knew that a torrent of fire issuing 


was Impinging against the 


cCpposite surface of this quarter-inch iron 


plate In approaching Rugby Junction | 


observed that the speed had not slackened 


\ very much when I could not touch this 
a door, and when we stopped, although thi 
aN 
DIAGRAMS FROM ENGLISH LOCOMOTIVES TAKEN WITH RICHARDS INDICATOR 
‘lreatise on the Indicator One of them draft had mostly ceased, I could not come 


was taken at the speed of 50 revolutions 


per minute, and the other at the speed of 


in the 
The 


, 
rapid 


260 revolutions per minute, running 
same notch with wide open throttl 
ure was higher at the 


steam press 


They 


study, and show the perfect 


speed. afttord ubjects ot 


many 


indicator as at first turned out, at this 


great speed. I learned afterward that the 


almost entire freedom from vibration at 


the 


gradual manner in which the pressure fell 


most rapid speed Was duc to the 


from the beginning of the stroke This 
fall of pressure I fancy was caused larg 
by a small steam pip 

Our last diagrams were taken from 
locomotive on the London & Northwest 
ern, by the same four operators the 


London 
Mt 


accom 


Great Eastern trips an fron 
tc Manchestet 
Webb 


panied us t 


Qn our return trip 
joined us at Crewe, and 
London. I am 
respect the revelation of 


that in one 


indicator here was 


bad. Mr 


cylinders, but painted these and the steam 


Ramsbottom did not protect his 


chests black, and in this condition sent 
them rushing through the moist air of 
England. If the steam cooled by “Mr 


Beattie’s refrigerators’ was wet, that in 


Mr. Ramsbottom’s cylinders seemed to be 


near it for the heat At the full velocity 
air blew against this door 
heat 


ceeded the conducting power of the metal 


with which the 


its capacity to absorb evidently ex 


The American Institute of Electrical Engineers. 

If rapid growth in numbers is an index 
he Institute of Electrical 
\merican engi 
societies in prosperity For the 
\pril 30, 1903, the new 


sociates elected and quali 


tied number 695, while, taking into account 

those who were elected during th preces 
g ! t who did not qualify until 
ter the beginning of the year just past 


well as those who have died, resigned 


nd been dropped, the membership has 
nereased O8o, and now stands at 2,229 
\pplications pending and others that have 
heen passed, but of which thi 

ve not vet qualified, bring the total 
nembership, including associates, in sight 
up to 2,620. This phenomenal growth is 
probably due to the policy of organizing 
local branciies of the institute. In nine 
cities in which such branches have been 


erganized the membership, including ap- 


plications now on file, has increased since 


November 1 last from 391 to 737. 
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The Inefficiency of the Standard Lathe for High 
Speed Cutting—The Maximum Duty 
of High Speed Steel. 


BY H. M. NORRIS 
It is the object of this paper to d 
strate the inefficiency of the standard 


lathe for high speed cutting 


During the discussion of one 


papers read at our last meeting I stated 
that for turning shafting with Novo steel 
the gradation of speeds on the standar« 


lathe is far too rapid, that there should be 


less difference between successive cone 
steps, and that for work between I and 4 
inches the ratio of back gears should br 


to | 


approximately 2 
This statement, you will recall, was dis 
puted by each of the subsequent speakers, 


1; 


which would indicate that perhaps I w: 


giving voice to my thought 


too hasty in 
the 


lathe is either an 


One o1 other of us must be wrong 


My improvement on thi 


standard lathe or it is not, and it is to de 
cide just such questions as this that the 


The machine 


We are all apt t get 


dustry is an old one 

nto ruts. No one can excel in all de 

ents of a inufacturing « ylishn 
Each of us has his own ide 1 su 
and when these ideas are at variance, it 1s 
through discussion only that we are 


to determine which of them it 1s well t 
can be but one best w 


object We may at 


ade pt 


rai t cross purpose Qur viewp t 
may be tot illy different Cre member 
may think that that lathe is best whi S 





the largest spindle, the longest be: gs 

the deepest bed, while another may be ot 
the opinion that that lathe is best which 
enables him to machine the larges ety 
of work. If a lathe is to be operated in 


the hold of a ship or in one’s cellar, its 





usefulness is in direct proportion to tl 
variety of work it is capable of ng 
but where a lathe is to be used for man 
facturing a staple article, its usefulness 1s 
ensured not by the variety, but by the 
ume of we k Ss cap ble h nd ng 
In Cincinnati we are largely spe sts 
vhich enables us to put o W igh 
large lot It is expedient, t efore 
that each operatiol should ) I ed 
nder the maximum speed t e of 
the work w permit sw r 
centage ot me can be saved | ce 
can be saved on the entire t It Id 
saving that if one lool fter the pennies 
the dollars wil OK tte I So 
t is with machine tool | 1g Keep 
down the cost of the individual operation, 
ind the cost of the finished product will 
take care of itselt 
None of us is infallible \ iber 


may think he has something good, which, 
under the searchlight of investigation 1s 


We 


snap judgment. I 


found to possess little or no merit 


are too prone to 


pass 


think, therefore, that every suggestion 


*A paper read before the Cincinnati Metal Trades 


Association. 
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should receive the most careful considera 1] point, the question will resolve it pe t while 
on before being either accepted or re ‘ nt tter of periphery sp () 
ected. If anyone has a good thing we course the tools will vary, as will also tl ec! d t teed 
all want it, if he hasn’t we should show naterial upon which they operate, but, | hgure el t l by ng the i 
m his mistake. We come here to learn making all the tests upon shafts cut fro ti the lat during 


the truth, and I see no reason why we the same bar, and repeating each thre the cut the imferet feet of the 


should not get it times with different too ‘ l 11 | 
Che first question I asked myself in tak able to obtain a line on at least one of tl mad being 
law govern high ed cutting. 1 t é \ 
; ‘ . , the e ( sly our s rting | { 
2 
ismuch as the average run ol ir W 
Feed will not permit our taking a cut in whicl t 
“eeds Averag ¢ 
’ i i —_— the cross section of the chip greater eing re per mu mome 
Cut thar 3x3-64, our tests had best be c 
t 326 320 351 342-3 fined to cuts of 1-16, 3-32 and '4 in dept { v4 
is 25 260 227 270.0 
aS 42s a 3-/ Os 64 22 ind 3-64 1 +1} ( p Che 
339 354 330 341 K 
1 Average 363.3 344.6 346 351.3 4 I erefore, is to find the \ —_ Lon @ - 
n speer t which 1 iW pera 
2 2 - 1 
326 oO 262 272.6 nder each of these « How ” ABLE CUT X \\ 
se 268 205 209 251.6 , I , 
. + min S t t 
4s 229 285 227 281.3 aetert — be we id i _— ( -" l are 
2 Average 342 261 32.6 278.5 powerful variable-speed countershatt, thi ce! : : iia Racial 
speed ould be increased he | 
8 330 259 23! 275-3 vanced. but how would vw now 
; 326 260 22 268.6 
sé ~ - spec e were unning I 1A 
310 267 240 272.3 nits gue \\ te 
3 Average 324 262 239.3 272.1 Ol gave wa) We know tl - 
- 4 ' 
Nov W specd ‘ , 
TABLE I.—CUTTING SPEED IN FEET PER fect we might run a minute t 100 


MINUTE AT MOMENT TOOL WAS +} minitt t+ 2 né nother t 
DESTROYED 





‘ ( wi 
ng up this subject was: What is it I want cient duration to prove mucl 
to learn Che answer was: How ( ving twenty vel t 
ve witl 1 Novo tool the greatest ( 1 tim B \ 
ount of met nthe t « ‘ me Q ; 
inne!’ If a Snal st De¢ reduced T he ' P 
nch, should it be done in one cut or in peed between 200 and 400 fe rl 
cuts; should we use a fine feed or a means that the large end of 7 
arse feed; should we operate at a perl would | to be twice the diar ter of , 
phery speed of 150 feet or at 300 feet: The ¢ t the lengt! ept Ww 24 
tool will stand so much and no more nches we n use a taper attachment 
What is this “so much’? Is it reached at Having finished my theorizing, w 
{) 7 ‘ 
'" - 7 ’ ’ ¢ : ¢ ; 
speed of 10 feet less than that at whi mac Irom t am al Ir stec 
F 
( The 7 
I 2 3 { 
f - 
Tt) 
, ( 00 
Feeds, Averas t 
G ( OO % 
Cut ~ 0400 
L 3.822 7.502 13.40 8.241 C : 
‘ 4982 8.440 I1.50 8.307 — S ( 
3.974 S.29g I1.6¢ 7.957 ¥ phoru o&810 
1 Average 4.259 S050 12.166 5.165 T { f thece cs , 
14 ned in 11 Scale 
- 2 $.089 13.821 Q.2!14 y ; : I 
= 6.471 9.425 11.025 8973 will be noted t the n 3 injured in 2¢ 
5.535 10.023 I1.975 9.275 425 f itamec neg 199 
2 Average 6.013 9.179 12.273 9.155 ve F ha ; 208 | ned in 1 
1g 7.8785 12.144 16.274 12.c808 ' yy , 
‘ 7.643 | 12.192 1§ 474 11.769 g - nae re O4 " \ 
oo 7.2085 2.52 16.85 12.222 r é | { } 
3 Average 7.59 12.285 16.203 12.0269 ate | 1 the { 
‘ Oo + the ‘ OY ’ 
rABLE 2—CUBIC INCHES OF METAL BEING , : : phe 
REMOVED PER MINUTE AT MOMENT iin 
TOOL WAS DESTROVED n that they Ww the danget 
: F ' - lrawing conclusions from single te | 
e tool is ruined or at a speed of 20 feet : 
; 7 : F . : 7 W ect { test of 425 feet, colur 
ess? It is probable that the lasting quali fs ss ' ' ; Ort 
: ; would indicate that the periphet Pp 
es of a tool depend upon the amount of ae oe 
‘ > Wa ndepet 1 t oT the depth t 1 
heat that is generated at its cutting edge age ; , : . 
ee ; rete while columns 2 and 3 indicate that t 
If this is true it is also probable that the a ae i. 4 . 
bax = : ¢ Spee: uld be decreased as the depth ‘ a 
ife of the tool is shortened with every in : : : a te ! ng ve 
, . . cut 1s increased So also with the feed ‘ tar 
crease in either speed, feed or depth of . : furnishe ‘ manufacturer 
. ; Line 1 appears to indicate that the speed 1 : : . 
cut. But which generates the more heat 2. 7 tool has beet rned it 
a deep cut under a fine feed or a shallow * Scarcely, it seems to us. Comparing the average there end should | t off at least <teenth 


: ‘ e sa steady though not large, reductionin the speed as the 
cut under a coarse feed? If we can settle depth of cut increases.— Fd. i" ‘ 
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3. That white chips do not indicate that 


a tool is operating at less than its maxi- 
mum speed. 

4. That each successive cut on a shaft 
permits of a higher cutting speed than the 
previous one. 

5s. That whfle 
as a check on the expansion of the work, 
its other advantages are too slight to war 


water may be beneficial 


rant our using it in general practice. 

6. That until such time as means are de- 
vised for compensating for the expansion 
of the work it is inexpedient to operate on 
the average grade of steels at a speed 
greater than 175 feet per minute. 

Next in for consideration 
question of how to avail ourselves of the 
None of our 
shafting is larger than 4 inches, and little 


order is the 


high efficiency of these tools. 


of it smaller than 1 inch, so if a cutting 


speed of 175 feet per minute is the maxi 
mum speed at which we should attempt to 
for the 


operate, it will be 


lathe spindle to run faster than 668 revolu 


unnecessary 


tions per minute or slower than 167 revol 


utions per minute. Grading the speeds be 


tween these limits gives us the series 
Special Lathe Standard Lathe 
I 2 3 4 5 
Revs. Cutting Diam. Cutting Revs. 
Per Min. Speed of Work Speed Per Min. 
668 175 I 75 658 
559 174 1% 109 37 
520 170 1% 121 5 
155 165 14 134 i 
404 159 I 146 y 
sig 172 15g 158 Be 
356 163 134 170 
= 175 17% 110 223 
314 164 2 117 
ce 75 2's 12. es 
276 164 2% 13! i 
‘ 172 24% 139 | 
243 159 2% 146 : 
= 167 258 153 wy 
= 75 2% 161 it 
214 161 2% 168 
ss 168 3 175 Re 
- 75 3% 110 134 
190 162 3'4 114 : 
es 168 33% 118 : 
ain 174 3% 123 - 
167 160 38 127 : 
165 334 132 = 
~ 170 3% 1 46 : 
ee 175 4 140 ‘ 
5 175 7 
| 9 175 74 
| 123% 175 54 
22% 175 30 
37 175 18 
6034 175 Il 
tl 175 6 
TABLE 5. REVOLUTIONS AND CUTTING 
SPEEDS OBTAINED WITH SPECIAL 
AND STANDARD LATHES. 


shown in column 1, Table 5, which enables 


us to turn the diameters given in column 3 
at the cutting speed shown in column 2, 
none of which are as much as 10 per cent. 
lower than the desired speed of 175 feet 
These speeds obtained by 


twelve are 
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means of a three-step cone, the diameters 
of which are given in Fig. 1, a back gear 
made in the ratio of 2.13 to I, and a two 
speed friction countershaft. 

In order to compare the efficiency of a 
lathe made in this with one of stan 
dard design, I give, in Fig. 2, the dimen- 
sions of the cone and the ratio of the back 
18-inch lathe, said to be the 


way 


gears of an 


Back Gear Ratio 2.13- 1 











Ee eet | 
l et = 
J 
{ Belt 
G. I. SPECIAL LATHE DESIGN 


latest product of one of the best known 


concerns in the country. The speeds on 


this machine are shown in column 5, Table 


5. and, to my mind, require but a glance to 


convince one of their unsuitableless for 


high speed cutting. They are as unfit to 


produce economical results as a blind man 
is to read a micrometer or to scrape in the 
platen of a milling machine, and how any 
one can claim that they are all right is be 
yond my understanding. It has been shown 
that the maximum speed need be but four 
the 
while on this machine the maximum speed 


times faster than minimum speed, 
is more than 111 times the minimum speed 
If, therefore, the lathe is speeded so that 
its maximum speed will cut a 1-inch shaft 
at the rate of 175 feet per minute, it will 
obviously require a diameter of 111 inches 
to maintain the same cutting speed when 
running at the minimum speed—which is 
rather a large piece to swing in an 18-inch 


lathe. And the 
speed is true of six of the others 


sl west 
We aecs 


for instance, that there are but three speeds 


what is true of 


adapted to work between 1 and 4 inches in 


diameter; that a 3'g-inch shaft has to be 
turned at the same speed as a 4-inch, a 174 
at the same speed as a 3, anda 1 at the 


same speed as a 134. Now let us see what 
this means to us in the course oi a year if 
both lathes were kept employed on 1'%- 
inch work. Allowing 55 hours to the work 
and 50 weeks to the year makes a run of 
2,750 hours. Taking wages at 20 cents per 
hour, and general expense at 25 cents pet 
hour, makes the output of each lathe cost 
45 X 2,750, or $1,237.50. Assuming the 
selling price of this work at 114 times what 
it cost to produce on an ordinary lathe, 


gives us a return of 1% 1237.5. 61 


$1,546.88, which we will call the market 
This brings 


If a lathe 


price of 109 finished shafts 


us to the following proposition: 


June I1, 1903 
operating at a cutting speed of 109 feet per 
minute turns out 109 shafts per year, how 
many shafts per year can be turned out on 
a lathe operating at a cutting speed of 174 
feet per minute? If we disregard the time 
consumed in handling the work, the an- 
swer is 174 shafts, or 59.6 per cent. more 
than can be turned out at the lower speed. 

















in which event we would receive for the 
Back Gear Ratio 12.35-1 [ 
| — 
eel 
| 
+ : 
| 
} 
ee | ~ > > N “ 
— y 
24 Belt y 1 
Ame in Mach at 
IG. 2. STANDARD LATHE DESIGN 
year's output 1.6 1,540.88, or $2.475 


remains as before; but 
1,5 40.88 


The cost, however, 


instead of profits being but 


1,237.50 $309.38, they are 2,475 
237.50 $1,237.5, or more than fou: 


times as large. 
This, 


the average cutting speed on our special 


however, is an extreme case, as 


lathe is but 22 per cent. more efficient that 
the average cutting speed on the standard 


lathe; so at such times as the lathes ar: 
employed on a variety of diameters it is 
not likely that the profits on the product 
of the special lathe would be more thar 
twice those earned on the product of the 
But all of this is based 


on the assumption that the standard lath: 


standard machine 
has sufficient power to remove a chip 

the same sectional area as the special lathe 
We were 


belt on a 36-inch lathe driven by a 45-inch 


1 


told at the last meeting that the 


pulley slipped under a cut of 1-16x1-32, 
which would indicate that the standard 18 
not begin to stand the cuts 


Why is 


How do we obtain so much 


inch lathe will 
we can take on our special lathe 
this? more 
power? If we ask the builder if a certai1 
lathe is powerful enough to perform cer 
tain work, he will usually answer: “Yes 
it is geared in the ratio of 12 to 1,” or he 
will say: “It’s the highest geared machine 


on the market, which gives it power t 
burn.” What, then, can we expect from a 
lathe geared in the ratio of but 2 to 1? 
Let us see. 

The maximum speed of both lathes 


each runs at 668 revolutions per 


the same 
minute \ 4-1nch pulley running at this 
spec d gives a belt travel of 6990 53 feet per 
minute, which, multiplied by the width of 
the belt. 145.71 


square feet per minute, as against a sur 


surface of 


gives a eit 


face of 672.23 obtained from 


running on an IT I 32 «inch 
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surface speed of the one is to the surface been cut, and shows the results obtained a little harder, but rather inclined 
speed of the other as 4.61 is to 1, soif both in actual practice.’ fal it with the whole institution as 1 
lathes are driven by belts of equal thick- In using high speed steels on cast iron quiring something unreasonabk rty 
ness the available power of the special I find that we are obliged to drop down to five feet per minute on cast iron doubk 
lathe will be 4.61 times that of the standard a2 speed of about 45 feet per minute in what we have been accustomed to, and 
lathe. It is a well-known fact, however order to get the best results While a under it all day long the high speed ste 


that a heavy double belt will not operate good deal of cast iron may be turned at 70 will show about the same tendency to 





to advantage on a 4-inch pulley. It is also 
a fact that a double belt will transmit ten 
nde Sonnets 0 TOOL CUTTING TEST 
sevenths the power of a single belt, which 
LODGE & SHIPLEY MACHINE TOOL CO 


D-3735 
Size of Lathe K-36 No. Shop No. 99 Daie_ 3-16-03 


increases the power of the special lathe to 
6.59 times that of the standard lathe. Then, 
too, there is the gain due to the additional 





arc of contact. In the standard lathe this 


arc is approximately 133 degrees, while in e / r/ 3 
° > \ > N 2 
the special the arc is approximately 179 339 3/3 y/ 4 . 
° > Q ’ y , . 
degrees, which increases our power to 8.87 ‘a / es ‘ Rema 


times that of the standard lathe. “But 








how about the ratio of the back gears?” 
_ . Open Belt 
asks the lathe builder The back gears? 


What have they to do with it? Is there 14 | W | eg 16] 215] Novo [tmiq 4) 445] 5 [eoa| 1X2] 0 15 F \ 














any combination of gears in the world that 6 | 200 - 08/4", ] 4 ” 20 | 2S 
will enable a- machine to perform more 16 | W io | 285 58 { { 6% 240 
work than the belt supplies power for? alow ile] 280 3.14 { 6% 0 
Here, then, is where the lathe builder falls 
lb) W 24 60 H { Mg 2 4 I I \ 
down He knows that the greater the t 
‘ 1 \W 262 5D { { > 240 
ratio the greater the cut, but entirely over [#285] 
ooks the fact that where power is obtained dll MA we 1-20/ 1',| 3% | 5% = 
at a forfeiture of speed. the greater the 21; W 244 5 3 1 24 L 
ratio the greater the curtailment of profit 22 | WV 2 1-50/ 3 3% | 11% 24 
23) W > 2-0) 3 5 ! 
The Capabilities of High Speed Steel. al Y nas in 
- ? +5 150 2-£5| 3 3% | 2 v0 
BY WM. LODGE a. | ~ . 
; ; : 25) W 140 51 3%13 28 Li 
\pproaching the subject of g peed [— 
. - oI * 
tees, feeds. et it may be well to men otal W ila sia 1-33 : : l 
tion the fact that when an agent selling ~ | W M4 i 3 jd ° wid Lam ti 
his steel talks to any of our members Back Gr. In 
about it and tells him that two or thre . \\ : 3} Allens 13-3 | 4%] 3 12 1 1} 
times the speed may be used the prospec yl w ” 33 014% 13 1 


| 
tive customer is likely to get the idea that 


he is going to double his output by the 


use of it. Such, however, is not the case, 3 ~ 2 i. ss Ma abi 
for the reason that in machine building dll Ml eae oo | | 1-10) 426 | 3 : 
the taking off of metal in the rough does 33 | W 1S 3 68 1-25) 3 3% | 23 
not exceed one-third of the labor on the 34) W KS 6s | im 3 3 | 191 5 uals oft Mate Pull 
entire machine being built, consequently 35 | w i as | 35'| 3 ; , 


the saving is largely on this one-third 


he customer is also apt to get the im 








. 37 | \ “| : “4 ° 
pression that it is possible to use this : cots i | Iso] © , 
high speed and quick feed on all occa | W st 58 1 = Short 
sions. This also is wrong, for the reason Back Gr. In 
that in cast iron the variation in the iron 30 |W | % 1140] Novo |g-15] 7 | 6%] 10% 1x2 11 


is so great that it 1s impossible to dete 


mine any fixed number of feet per minute 











re ’ e 41 \\ 126 1-25) 6's 6 20 

With steel where the carbon varies from : . 
. 9 \ » 2.151 6% iy ) 

go down to possibly 10, it will readily be 2|\ wate cont Nie ital Hn 
seen that a much higher speed can be ob 43) W |Xs, 118 1-25] 5% | 5 | 20% 
tained on the low carbon steels than on the aiwl2 ie! 13 ‘ 5 15% | 5%! 20% al 
hu mes | good rule to follow is to rez | nee , 

igh ones, and a good rule to follow is t 45 | W s% tan 1-301 53 | 5% | 20% 
consider the speed too high whenever it is 7 = oa 
such as to require frequent regrinding of : 

1 1 11 ime aan 
the tool. It 1s unreasonable to expect re 

. ° ‘ . ° . 9 ¢ } nit +] 1 y ‘ tire ) t 
sults from the workman if the ironclad et per minute, if tl ut ; ; 
rule of so many feet per minute is givento WOrXman he becomes confused a : ved at 20 1 
him, because the regrinding and resetting = 5 : ; ns ( ( I ng lg ma 
of the tool consumes more time than a Willa : peed. I fins isin ” : ' 

' , 

lower rate of speed would require that the ordinary workman dos col V K 

a ' nect | effect soles ies nk 4 > 

The accompanying table gives a consid os de sam y ' 

, - - 1 kno that fault lies in tl eing 
erable number of speeds, feeds and diam aw Vale e tau mune 1g . 
eters of the different materials that have * It will be noticed that the binary ard decimal fractiors . 
for the feeds are not exact equivalent We inferthatthe ;¢] ett ‘ 1 vel { ) ept 

* A paper read before the Cincinnati Metal Trades decimal fractions are correct and that the binary fraction 
Association, are the nearest approximate equivalents.— Fd I 








to about every three men, 
know would not be at 
nomical 
We 
ults, perhaps, in 
boring of spindles than in the turning. It 


} 
! 


more astonishing re- 


the 


have found 


using this steel for 


| astonish some of our members, | 


know, when I say that we can bore a 
so-carbon steel all day long about as fol- 
Our 24-inch lathe spindle is 44 
inches in length. In this I 
inch hole, and we do this in 58 minutes. 


the 


lows: 
we bore a 2%- 
In an entire days run, counting 
mounting on to the machine and the tak- 
average eight spindles 


Our 14-inch 


ing of it out, we 
on one machine in ten hours. 
lathe spindle is 24 inches long, and in this 


we bore a 114-inch hole in eighteen min- 


utes. The tail spindle for the 24-inch 
lathe receives a 1'%-inch hole its entire 


length, less two inches, and we can readily 


hore this hole in nine minutes. 


On finishing operations and light cuts 


and in 30-carbon steel we do run up to 


200 feet, and find on this class of work that 


a high speed and a fine feed are more eco 


nomical than attempting a lower speed 


and coarser feed, largely because it pre 


pares the work for the grinding machine, 


to leave less work for the grinds ‘. J 


know that this statement is not in accord 


nce with the practice of some other con 


erns, but after using the coarse feeds on 
vork that was going to the grinder, for 


period of six months, testing out care 
fully, and comparing the results with those 
secured with a higher speed and a finer 
feed, we find the 
We can get closer to the exact 


required, leaving less 


latte r to he pre ferable 


diametet 


the grind 


work for 


ng machine than when we used very 


oarse feeds 
We have been making some experiments 
drill presses with the high-speed 


on out 
teels and find that the most astonishing 


results may be had by taking flat drills in 
Novo 


peed possible do much more rapid drill 


steel, and on account of the high 


ng. The flat drill will do its work nearls 


as well as the twist drill, if care is taken 
to have the cutting points ground with 
the same nicety that we would grind the 


cutting points on a twist drill, and except 


where blow-holes are met witl 


n cases 
we believe we are going to find great ad 


using this steel either as flat 


Vantages in 
straight-grooved drills made from 


On planit irk there is nm 


drills o1 
round stock 
diffieulty at all in stand for 
roughing operations 
ute, and even more than this on light cut 
finishing 

piece 

] ’ 


higher o 


for finishing In the matter of 


cuts, it depends a good deal on the 
as to the advisability of using a 
we get very good results 


and 


thing holds good on lathe work 


lower speed; but 
at highest speeds on finishing cuts, 
the same 

We 


rather 


have recently been trying some 


interesting experiments on heavy 
tools by brazing flat pieces of high-speed 
s steel 


steels on to machine steel, and as thi 


is so exceedingly costly, and particularly 
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for heavy planer tools and heavy lathe 
tools, it might be wise for our members to 
look into this feature of economy. I shall 
be glad to show quite a number of these 
tools fixed in this manner. Of course, 


much higher speeds may be used in plan- 
intermittent than 


ing where the cuts are 
where they are continuous, or where the 
piece being planed is short. [ also find 


that it is quite possible to use the Novo 


as a steel for finishing—for instance, as 
V-thread chasing and at rates of speed 
never dreamed of in our old shop practice 
It is our experience— and, I judge, the ex- 
perience of nearly all other machine shop 
owners—that the tendency on the part of 
the men is to use as fine feeds and as low 
speeds as the man in charge will permit, 
and we find that the the 


premium system of doing work is of great 


substitution of 


er value in this particular than close super 
intendence or increased wages as applied 
to the regular daily rate. 

On all operations, such as Jones & Lam- 
son screw machine or automatic machines, 
where a heavy stream of lubricant can be 
discharged on to the tool, it is a little 
hard to determine just where the limit is, 
but at the present time we find we can us: 
the entire limit of speeds we have in the 
machines, and could use even more than 
that if more power was applied to the ma 
chines. On high-speed drilling and wher: 
flat stock is used for the drilling in ordet 
to get good results, we find it necessary t 
use the Cincinnati grinder for grinding the 
drills, in order to keep the points and the 
lips absolutely central. 

I wish to say in conclusion that high 
speed steels have made it possible to de 
crease the cost of machine building from 
per cent., providing the advan 


these 


25 to 33% 


tages offered in steels are available 


to the managers of our shops. These steels 


have also shown, in many cases, greater 


possibilities 


steels than we 


for tempered 
ever had any idea of prior to their advent 
Some of us who are not taking advantag« 
of the benefits to be derived are losing op 
portunities in a way that may cause us to 
drop behind in the race for supremacy, for 
certainly ac 


the live manufacturer will 


complish much greater things by the in 


it use of the various steels that are 


tellig 


The Hot Blast System in Roundhouses. 
Some useful capabilities of the hot blas 


eating buildings have been 
en advantage of in a plant which 
B. F. Sturtevant 


Mass have 


house of the 


Company, of Boston, 
nlaced in the 20-stall round- 
Norfolk & Western 
The warmed air is 


Railway 
t Portsmouth, Ohio \ 
delivered through brick flues and galvan 
ized iron piping’ to the engine pits. Rising 
from here the air melts away snow or ice 
7 
! 


from the locomotives in severe weather 


and soon warms up the running parts so 


they can be handled with comfort. More- 
over, the air being discharged in this way 
it rises and clears all smoke and steam 


away from the inhabited part of the build- 


ing, and by its dryness it quickly evap 
crates any moisture due to the melting 


snow and ice 





Dies for Sheet Metal Bag Clasps. 
BY JOSEPH V. WOODWORTH. 
In Fig. 1 

patented sheet-metal 


are shown three views ot a 


bag clasp which was 


the use of dies, there 


au 


produced entirely by 








FIG. I. PRODUCED ENTIRELY BY PRESS 
being no hand work, except in feeding. 
The dies here shown are the most inte 
esting ones of the set empl ve d 

The clasp consists of eight p the 


embossed front A, a thin tin pad B fitting 
into the embossed part | ] | 
clasp part C, the spring 


lever E, the 


hook or 


two straps / in which it 1s 
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FIG. 3. PUNCH AND DIE FOR MAKING PAD I 
located, and two rivets G for fastening 


the spring D to the hook ( 
The 


bossed front A. 


first part produced was the em 


This was struck up and 
thin, soft 


drawn from very sheet brass 


blanks, which had been previously cut, the 
the left in The 


result being as at Fig. 2 
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second operation on the embossed piece and plan of the punches. The wor 
was punching out the drawn and em- done by these tools is the piercing ot t piercing 
bossed portion from the rest of the eight slots X, Fig. 4, the piercing of tl vhere e forming, drawing g 
blank, leaving the scrap as at the rigl two holes /I’, the drawing of four s ( As shown, t tw 
| | 
ih » 
\ Co I ( 
‘ 
j é } Tie ( 
————-— Canine g 
| e plier gv dic O tire \ ¢ v 
' " f , 
| { ( } ‘ ~ 
pe gage p é 
ie : 
- I i ence »\ 
| | = wo flat-hea <a 
— 1 WAY 
SEE LION tose cecal , . mee 
The Work 
~ \ ( | 
j ' d. and 12 v 
\ t ( 
" i » Ss } 
| ” 
a ‘ 
Fit 2 | t RIM™MIN re 
Fig 2 Phe piece produced ] S t | 
ae 
+7 7 7 ; ' 
small wings, which are afterwards bent > 


upward in a simple die in the toot 

press and then bent inward, enclos 

ing the pad within the embossed part @ @ \ \ 

The die for the trimming and blanking 5 t yy ' —J 

operation is shown in Fig. 2. The punch ee - 
] . ’ J 


has a spring stripper, while the face of 





he die is open and clear; thus the locat - o 4 


ing of the work is easy, and the action of im x 


the press is rapid, the work being pushed 1 


through the die and the spring stripper i i nel : ~} 
} 


stripping the scrap from the punch when 








it slides off, the press being tilted 
n Fig. 3 we have the punch and die : ra 


used to produce the pad shown at the top 





of the cut. The work consists of cuttings 


~ 
1 


and bending up the four wings G and 








punching out the blank to the shape 
shown. The tools used for producing this \ . 





part were of the combination, blanking : 
piercing and bending type, completing the iN | | 


work at one stroke of the press. In the EE 





die N is the bolster, O the blanking die, 





O the piercing and bending punch pad, 
R two of the piercing and bending 
unches, P the spring stripper in the die, | 


S the spring, T T the two gage plates 
ween which the stock is fed, and eh, 
stripper for the stock. In the punch H is 
the holder, T the ; 2s 


a 
(= 
































The press was tilted backward, the stock a 
was fed from front to back, and the fin ey 
ished piece, after being stripped from the 
punch, dropped off into a box i 

In Fig. 4 we have the clasp portion be ) 
fore the bending operation In the pre i 
duction of this part four operations were oa | = | 
necessary. The first was the punching eer 2 
out of the plain blanl This was done in a 
a simple blanking die. The second and eats for locating the straps shown at / Phe pur holdes f 
third operations were both done in one jn Fig. 1; the throwing up of three small rnc while the met! 
combination die. The tools are shown in projections Y, and, lastly, the bending of and fastening the punche 
Fig. s, in which are contained a plan and part V to the shape shown by the dotted different from that usually 1 rt 


front view of the dies and an end view lines in the edge view, Fig. 4 rawing, forming and benaing 
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all contained in one steel block, which is 
worked out on the face to match the dies 
in F F. This block is dovetailed into the 
holder, and is then fastened and located in 
alinement with the dies by the set-screws 
shown at the side. 

The section of the punch-holder devoted 
to the 
usual manner; that is, a machine steel pad, 
in which all of the piercing punches are 
located, is fastened to the face of the 
holder at this four flat head 
The piercing punches were rather 
slender and frail, and it was necessary to 


piercing operation is built in the 


side by 


screws 


be very careful in locating them in the 
pad. This was accurately accomplished by 
working out the pad and the piercing dies 
Then the punches were 


finished to fit the dies, hardened and drawn 


at the same time 


and then forced into the pad, upset at the 
back, and hard solder run around them at 
the face of the pad. As the holes for them 
in the stripper were made good fits, and 


the stripper was of considerable thick 


riess, all danger of bending, twisting or 
ee SD 
t Kade of spring D 
» 
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( FOLLOW DIE FOR MAKING SPRING D 


COMPLETE. 


reaking was obviated, as the punches 
never left the stripper 


The dies E E and F / 


nd drawn a very little. The punch block, 


were hardened 


n which the drawing, forming and bend 
‘re contained, was hardened on 
left hard. All of the slot 
piercing punches were hardened between 


ciled 


Ing dies w 


the face and 


plates, while the two-hole piercing 
punches were hardened in oil. 
flat 


It is necessary 


Referring to Fig. 6, we have the 
pring part J) of the clasp. 
to round off one end of this, punch teeth 
in the other end, punch two small holes, 
throw 
the metal to 


this 


up a small lug, and bend and form 


a given shape. All of the 


work o1 spring was done in the fol- 


owing die shown in Fig. 6. The stock, 


ming to the proper width, was fed be- 
the 


tween the gage plates on die and 


Zainst the stop 


pin by an automatic roll 
the 


fer nd then, the punch descending, 
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holes were pierced and the front end was 
trimmed. At the the teeth 
were punched in, the piece was cut off, 


next stroke 


bent and formed, the projection was 
thrown up, the front end of the next piece 
was trimmed and the two holes were 


pierced. This die was an exceptionally 
rapid producer, an inclined press being 
used and the finished parts falling off at 
the back. 

For producing the straps in which the 
lever worked a die which produced three 
at once was used for blanking, while the 
bending was done in a simple little push- 
The lever 
In assembling the various parts 


through die in the foot-press. 
was Cast. 
to form the complete article shown in Fig. 
1 a few foot-press dies of very simple 


construction were used. 





Brass Founding. 
VICKERS. 
MAKING 


BY C. 

“ODDSIDE”’ 

In molding a sphere, in order to draw 
the pattern and leave a perfect mold, it is 


necessary to make the latter in two parts, 


and the separation of these parts must 
take place at the greatest diameter of the 
sphere, which is known as the parting 


line. As it is desirable that the 


line be in the same plane as the joint of 


parting 
the molding flask, it is necessary therefore, 
when the mold is commenced, 
block up the half of the flask to a level 
with the parting line on the pattern, or to 


either to 


sink the same into a bed of sand as far 
as its greatest diameter, This bed of sand 
is known as a match or “‘oddside,” and its 


importance as a time saver will be under- 
stood the 
methods of molding the sphere just out- 


from a comparison of two 
lined 

Suppose that instead of blocking up the 
flask, we sink the pattern into a bed of 
After the half mold is 
rolled over, and the sand bed or match is 


sand. made and 


removed, we have our parting already 
made, and the time of making the same is 
saved on each one, a saving that would be 
very considerable by the time a thousand 
castings were completed. It will be noticed 
that the efficiency of the match is in pro- 
portion to its condition. If it is all hills 


and hollows, and if the edges of the hole 


into which the pattern is sunk, are 
crumbled, the joint of the mold will re- 
quire considerable trimming before the 


rest of the molding can be proceeded with, 
while, on the other hand, if the match is 
the 


any attention, and the other half of the 


perfect mold joint will not require 
flask can be immediately placed in position 
and the molding finished, therefore it is 
desirable the match be as perfect as pos- 
sible. 

The object of the foregoing elementary 
lesson is to clearly explain to the lay mind 
“oddside”’ is, 


value as 


what a match or and to dem 


onstrate its a money-maker, be- 
cause it occasionally happens in foundries, 
the 


man who foots the bills, knows very little 


(particularly brass foundries), that 
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of the practical details of molding, and, 
out of his ignorance, is apt to kick at a 
request for plaster of paris, linseed oil, 
litharge, or any of the other materials used 
in constructing permanent oddsides. 

In many instances it is neither necessary 
nor desirable to make a permanent match, 
as one of sand will amply fulfil the re 
Such is the case with a 


quirements. “side” 


- although when the 


c{ loose jobbing work 
side is made up it may run for days with 
out change. We will therefore first con 
sider the making of green sand oddsides 
Ir. this instance we will suppose we have 
a number of small, loose patterns from 
The 
first thing is to ram up a blank oddside, 
and, for the better convenience of “bedding 
in” the should be made no 
harder than an ordinary mold. 

After the surface of this 
leveled and smoothed with the trowel, it 
is dusted with parting. Well burnt 
pulverized rosin, or rosin and charcoal are 
used for the The 
loosely laid on the blank match, and it is 


which brass castings are to be made. 


patterns, it 
“side” has been 
sand 


purpose. patterns are 


decided whether one or more runners ar‘ 


The 


their places and the patterns are arranged 


necessary runners are then laid in 


ir the positions in which they are to be 
cast, after which they are each lightly 
rapped down, to leave an impression of 
their shape on the soft sand, which im 
dug (keeping 
within its lines) with the gate cutter or a 


pression is roughly out, 
brass tube, and the patterns are finally 
The 


now placed in position 


rapped down to their parting lines. 
nowel of a flask is 
dusted 

The 


tem 


“match,” more 
the 


then 


on this 
and 


parting is 
flask is rammed 
rolled and 
lifted off 
out, having served its purpose 
We now have a half 
pattern bedded therein according to th: 
manner in which it must be parted, but it 


on, up. 
the 


throw 


whole is over, 


porary oddside is and 


mold with ea 


requires trimming, and sand will often 
need to be added in one place and some 
cut away in another; and whenever ther¢ 
is any doubt as to the parting of a pattern 
after the same has been trimmed according 
to memory, the pattern should be swabbed 
with water, rapped and withdrawn a littfe 
so that hidden 
disclose themselves, when the parting can 
When each pattern 


way any projections may 
be altered accordingly. 
has been trimmed and the general surface 
of the mold leveled as well as possible, 
the oddside frame is adjusted, and parting 
more liberally dusted over the 


The 


ordinary sand 


is once 


mold. frame is now rammed with 
A good way to do this is 
the danger of striking a 


The oddside we 


are considering is made in a frame and so 


to tread it, as 
pattern is thus avoided 


has no pins or other guides to assist in 
lifting off; consequently it must be rolled 
off, which is accomplished by bearing down 
one side or end, and 


with hand on 


lifting with the other hand at the opposite 


one 


end, with an action like ra a hinged 


ising 


To ensure a clean lift. it is advis- 








ap, that is to have some- 
ist the sides of the molding 

alternate 
When 
it may be placed at 
ile the mold in 


\fter that is di 


htly and on 


lig 
closed hands the 


one 


ne at- 





es 


are 


must be 


back, and 
match may be well and carefully 


wetted, and afterwards dusted with 


ead Io! Is quite Ct 
. make a good sand oddside and more of 
i Ch to keep it go rd 
Ihe oddside we have just made is good 
I S present soft condition If ee OI 
i ds; then it rapidly dete es 
e¢ g ug py nN TiI¢ Pp ice d I y} 
W In ¢ has t rhit 
| 
ened 
gv ( vy ) ( ( 





| ided the surface if ae eve 
vit he oint I © «a n 1! 
\ t is rammed up. For instance 
’ eT of sphere ( i St ot vaives I 
plugs, would have such a match; as tl 
ns would be merely sunk into the 
ul To straighten this mate it once 
me welted, at extra well dusted with 
¢; then a sn 1 b d or plate is 
( s surface and matcn 1 
led over, the bottom board is removed, 
d the frame sn y rapped down to a 
d ring on the plate Then the sand 
I ed over with the butt ramm«e 
g ght stroke d not 


r firm but very 


ng a spot, after which tl t 

) 1 is rebedded, and the match is rolled 
back again. The plate being removed, the 
patterns are put back and rapped home, 
nd the match good f indres isks 

more 

In the case of match witl ( ed 
IrTace t S ybviou I he ft 9 ig 
method cannot be used; but where there 
re any flat places that are full, these may 
be straightened while the match is soft by 
placing thereon a flat surface, such, for 
nstance 1 trowel, and if this is rapped 
lown until level with the frame, and 
shifted from one spot to another, the flat 


piaces ¢ l 

portions re I they can be cut away 
y Pyrat } 

igain, b t depressed, building up must 
] tial 7 

ee resorted t ulter scraping away the 
Dp ing n el nd wetting When the 





a oe | 1 
tew molds have been rammed on it, and 


he building up process is too tedious 


t p cticable suc place S may ) aised 
by placing sand the bottom boar nd 
he spots 

When an oddside has been once straight 
ned it will usually last for a long time 
without other than spraying with 
vater occasi keep it fresh, for 
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eve g It¢ the Gav s WOTK ie the ru l rf 
oddside s d be well wetted and we \ eng 
on ‘ lreate< sane \ng 
cd g e and give g 
es ~ . 
The New German Tariff on Machine Tools 
German and United States Competition in 
Britain—the Work of the Standardization > 
Committees. ( ¢ 
After about eighteen months of wran 
g ling e Reichstag e Ce f . 
B ] ( ul cx a 
r ¢ ri ex] r e det eC S 
wil ( p  ( el 1 I 
early QO4 { er tl ew ( 
e tools ( l dra pre 
velding ma ( d mechat 
ers pay de 
} ograms | } ogran . 
250 $4.7¢ : 
En 1 oO Q 
O00 oO ) 
000 0.00 \ 
Ov—ve 0,000 0.07 
i - 
( 1 a2 SO (nH) { 
I g oe } 
gi ( D4.25 
I at 1 n weig dim g 8 
Welg ny 0 
feeling B d { 
Germany, b« felt ; 
rie I rac \ eis ind n 
the | ( State Brita \ ; ? 
to f PM rye Fire Protection Engineering at Armour Institute 
thithe is decre ng 1oT1 a Phe \1 Institute f . 
: wl 1 ) eT t t ( 
re less d less every year It isa ! , 
case with pig I Germany ha ee 
sending 1 large quantity ot f 
lactures eel p duct nd if nstead { 
sending ve vere { ] c 
finished good t ‘ me extent, the } f | 
ffect up the British iron trade we f f 
serious Dur o the ist ft e¢ { 
mont ny thou ds of tons of stee y 
ngots d st 1 ufactured goods hav ‘ 
been at Ve ed n the Ni rth of | a ( . 
fro (se! ny t less than they , 
produced for on the spot ; ‘ 
Many British iron works have . . ' My 
een completely reorganized on Ameri stad 
plans with a view to meeting United State Bives 
competition In spite f Sir Low ; ; 
Bell’s state ent two veal ig tl t 
cost of producing a ton of pig "1 é S ( George H. Ja 
Pittsburgh and at Middle rough wv f | R ( 
ost identical 1 spite of this Br ! At f ( t g 
ste re not el nguine nce 
pos It generally recognize: ( 
nat y manutacturers are g 2g 0 p 
series of labor disputes, cutting ed for 1 
nd ding the English market f lude 
ie erect . f orent . ] 
, Scotland f ( inuf e of pn 








Letters From Practical Men. 


A Swivel Pipe Joint for High Pressure. 
I-ditor American Machinist : 


I enclose a sketch of a simple swivel 


int, which is adapted for high pressure 
Li T eh ye — 1 ye ye ye 
A 5 4 I R 6 | 5 

| 7 8, 9% E 1% 1% 1% 
M 25, 23% 3 bs 134 1% 2 

} 3% 3% 1) 2;;° 2% 2% 
© 3 334 3th D 242 2% 234 
1) 1% 4 4% S i4 inf 17 
| 13, 2% 2% T 342 33% 3% 
( 3 3568 4 J 3% 3% 4 

I I 1s 1% | Z 4m Ms 

P 2 23, 3 a 6% 7% 8 
) 13, 2 244 b I I~; 1% 
\ , a | n , 1 
X 4.) +g + d I 1% 1% 
iN 24 27% 38 le ‘e 8 
(; I I 1% ! yr 4 4 
H i's 1% 1% | 8 es 6 
r 2 2 34 27% h 1 I 
{ , I 1 1 % 14 12 
\ I 1% 41% t 

\\ ; 4 I 

STANDARD SWIVEL JOINTS—23,CO0 POUNDS 

WORKING PRESSURE. 


inch. The 


trom 34 to 


» to 7,000 pounds per squaie 


( mpanying table for pipes 


Tap for Pipe 114g Thr, 
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about the work running too slow, it would 
be a simple matter to snatch up the indi- 
to the work and show 


Was. 


cator and apply it 


him how mistaken he Che indicator 
multiplies the cutting speed by four, which 
ought to be fast enough to satisfy the most 
up-to-date man. With a circumference of 
6 inches on the traversing wheel the two- 
for-one idea was all right, but’ the gears 
should have been reversed, the small one 


] 


on the stud and the large one on the worm 


spindle of the counter. 


Morris Ft 


TON 





Noisy Gears. 
Editor American Machinist: 
I have been puzzled not a little over a 


read in a recent 1ssue 
AMERICAN MACHINIST 
to constant 


a bit queer, don’t 


statement which | 
of your paper, the 
all 
to 
lhe 


letter from 


right 


look 


but 


It may your 


readers, me it's 


statement referred to is 


u_ know. 


contained ina a purchaser of 


a certain radial drill, and which seems to 
the said drill, only 


be designed to “boom” 


it seems to go at it in rather a left-handed 
way. The letter says that the gears of a 
certain other radial drill made so much 
noise that the workmen could not heat 


the whistle blow, and that on 


casions they worked two hours overtime, 


for which they claimed and received double 


pay [ don’t understand this, don't you 
know. Hadn't they a clock in the shop? 
FP. --> Cc > 
< I 
K mx > ae Bron 
G > 











per tach 
, 
Gaske 
Plug 
lin 
izches, extra or double extra heavy, is 
ompiled from actual experience. 


ULricH PETERS 


A Multiplying Cutting-Speed Indicator. 
l-ditor American Machinist: 
[ have some doubts .bout that cutting- 


speed indicator shown at page 738 being 
fesigned for any foreman’s use. I rather 
hink that it was got up by some enter 
rising “‘jour’ to fool the foreman. If the 
foreman should come along at any time 


and begin to make unpleasant remarks 


L 


SWIVEL PLPE JOINT FOR HIGH PRESSURES 


With careful workman owns a 
watch, and in Old England you may de- 
other they 


first 


us 


every 


pene upon if in some Way or 


1 
would have found it out before the 


hour was over, and then there would have 


been a jolly row If American workmen 


become so absorbed in their work that, 


no noise, they don’t discover that 


noise or 


it’s time to knock off for a couple of hours, 


that may help to account for your “indus 


and if it 


to it. I should 


trial supremacy,” does you are 


think that in 


le 
weicome 


such a case the policy would be to make 
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the gears as noisy as possible; then, again, 
where’s the gain if you pay the men at 
such a rate for the overtime? If you can 


1 
Still 


pay them double wages and make 


profit we might as well quit. I note what 
1s said in the same letter about your town 
of Worcester, in Massachusettshire, as the 
typical town for quietness. I hope to have 
the pleasure of visiting that place for a 
little rest before I sail for home 
ALBION. 
[The matter referred to by our corre 


spondent appeared in the advertising 


pages, for which the editor is not respon- 
sible, and which he is under no obligation 


Ed.] 


to explain or defend 





High Speed Metal Cutting. 


Editor American Machinist: 


Metal 


at page 730 the figures 334 inches 


In my article on “High Speed 


Cutting” 


is a maximum of old lathe spindles should 


Fave read 2% inches. 


Referring to the editor’s note, I may 
say that I had not seen the article on 
igh speed planers that he refers to. I 
was, however, aware of the advances 


that 








lad been made in the admirable Sellers 
planer, which, of course, are a long step 
ahead in the right direction. The facts 
referred to by you at page 674 in regard 
to the chief trouble with inertia being 
he pullevs rather than in the table of a 
« I > 
- 
- y 
\ 
Sj Pin 
D, ‘ 
« D > 
ri Me D 
> < D > 
iment | wt | 
‘ 
planer are very interesting. I do not see, 


however, prophetic 


weaken my 


utterances in regard to the evil of moving 


the table ani the load in future planers at 
the new high cutting-speeds 
issue witl 


q° 


Startling 


therefore, take 


In my turn I, 
the editor, and point out his own 
the 


Trey ersals 


figures in regard to horse-powet 


wasted during the and during 


the 
parative power used during the cutting 


return stroke The very low com 


stroke can, of course, be accounted for by 


the low speed which must have been em- 
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ployed, aithough its rate, I believe, is not he sketch shown herewith explain d 
Sta d vel s¢ fi ddit I ) 11¢ | N 

It is probable that on a large planer of board, which insures the butt of th Oftentit t ngs wl l to 
the kind mentioned 100 feet per minute is square being always hard against the print fro1 be found f 
about the practical limit. If, therefore, board tains on the ba > and 
anybody should succeed in running the i piece t sheet met f 20-gag \ lly in pi g 
cutting stroke at this rate we could not 


get the usual comparatively quick return, 
and considerably less than half of the 


whole time would be occupied in actual 


*y1TT? = ual ] , _ 
cutting A.| ‘ 7 


We are not told in the editorial referred : 











’ - 
‘ae : J 
to the weight of the load used in the ex B ie 
periments cited. It seems hardly prob 
: \ SQUARE ATTACHMENT 
able, however, that it could have been a 
very heavy one (weighing, say, sever ‘me 
B. & S.) running the whole way up t \ fw 


tons), such as is often put upon planer, 
ward under the ebony edge Bj nt racing v e print throw 


tables $e that as it may, in regard to . - , 
' . . . bracket of 16-gage and about 1 inch wid nto t vat i e tracing mined 
the total weight of table and load, it is cehnrene 
, — ; crewed under the middle of the T-squar: gain t vet spot w 
evident that if they had remained sta . ; CA: ; 
tionary and some light moving member ; d 
11 ; P . S I er Inning tree ) iw ‘ 1 { 
carrying the tool had been embodied there 
a . 1 to the bracke ~~ 
would have been vastiy less inertia t : , 
1 1 | nN VY mie t t t ( ebony ( 
contend with aa | highs etur! , ; eager ld | ' 
1 ’ ( ira ] i¢ ¢ ) ( 
pe d cou d have ee! ed thus Vasting . . , . 
the lead of a soft grapl C1 cO0 
ess time With s y ( ( ert ; 
4 : , dry yr R 
\ id ot co ¢ thing ) rreven 
s ge the va ( I ( eterred to ot 2 ‘ : 
, ; , ‘ , Restoring Overdone Blueprints—Removing Blue 
nuouslyv 1! ng p Vs iould pul ‘ ‘ 
| [ ig : 
' ; ; ; , Stains From Tracings—Blueprint Ink. ng 
eys ye used 1 ne radi lV iterent de z 
ign, which I still believe will be incor- Editor American Machin 
9 ' ’ “a ° J von arene —- » hlnenring thas ] I neg 
rated in the planer of the tuture Did you ev sha VS ; ‘ ‘ 
Alth ugh planet will always re 5! 
: W._H.S 





I rl *xtent su rsed l by mpro\ | \ he Length of Rocker Arms 
partial extent, iperseded r\ nproved ~ aN ) T ‘ . 
¥ e 1 1 : ~ _ \ P m a 

rorms of cutting mac nes Whi ire tree ns, \ ' t 








eover can us st higher cutting 
\ 
eed bv reason oft ot s rest 
ng and cooling w ners ¢ tting : 
I Ss certaltr more er, that wl er dif I 
hculties may aris 1 one-piece 
1 e 1 1 
iing cutters ofr the new steels they are 
, 11 
fectiy wel dapted for n g cutt 
7 j E 
t e mserT a ype . 
(ORERLIN SM H I EPRINT TRO H 
\T “ 
\ Smit ties ct ( I Sad 
y that he p tio of ré rn speed ¢ t 
9g [ ’ p y overp ed lat 
hye ( ry] ¢ nning 1 
nni ni f ‘ ad ) ippeare 
\ 
oo tTeet ] \ ting ] t 
| IS And wasnt this e p ) 
1f 1 t he ' 1 
yu rie vished to set by mail t git I 
©. t no theo ¢ T rd OT ] 
g ng 2 ) mi ¢ W ( to m ( ) e 











d 4 age ed by 7 g thi 7 
in tests of the new Sellers planer. The jn a bath of weak ammonia, using about ; 
power consumed is, of course, somewhat two spoonfuls of ammonia to a tumblerful a i 
higher during the return than during the of water This w cause the { ~ 
itting stroke, | IS imevy ble and turn first purpl the pink ind Ite 
pplies to lathes operating a gh speed me nearly white When it I ‘ ! 
, 
vell as to planers.—Ed. | the pinl ge, rinse the pri t , 
merse in a bath composed of water 
A T-Square Attachment. tumblerful, muriatic acid, 1 t poontu i , 
Editor American Machinist The blue color will then ret ' 
\ drafts : » busy ghtening right han before it t time the lin 


s is often neglecte On the list of efore drying. In case the p ire { 
new machir equire 1 his works, the ch t tl re no tt ‘ t f 
drafting machine will probably appear office large enough to contain them, these | probler es up in several f 
last. But a man of opportunities in the operations may be performed by passing given the tra of the rocker pin and 
drawing office can knock together many the prints back and forth through a trougl tion of it nter, to find the lengt! 








S45 
travel of pin, to find central position ot 
nk, and some others Any of the dimen 
ons may be readily found by simple sub 
itution of the known quantities 1n_ the 


proper equation, and the result of the cal 


ulation gives instantly the desired figur 


b 


» notation of the sketch, the equa 


aa | @ 
> 

lor example, suppose a rocker arm 9 
nches center to center, its pin having & 
inches travel; the center line of a pump 
driven from this arm should be: 

( =e 2 r 4 51 59 $.53 or $ inches 

2 
from the center of the rocker shaft [f 
however, the pump was to be located Gg 
inches from the center of the rocker and 
have 8-inch strcke, the proper length of 
the rocker would be: 
a 10 X 324 9.44 inches, 
39 

ind the rocker should be given’ proper 
angular trave to produce the desired 
movement of 8 inch 

This is a small matter, but the two for 
mulas are worth a place on an index card 
or page of the note book, and will LV¢ 
many minutes on any link work where 
ccuracy is desirable S. H. BurNELI 


I 


} 


Die Turning of Test Pieces. 


ditor American Machinist 
Phe 
lustrate a scheme to facilitat 


the turn 


enclosed photograph and sketches 


no 


~ 


AMERICAN 


followed here was to rough out the part . 


_ 
Fig. 2, 


a finish cut, then turn the part B, 


the taper 
( \fter thes 


up 
J art 


attachment 


( 


MACHINIST 


- 


leaving about ten-thousandths fo1 


then set 


and rough the 


roughir 


Oo 
5S 


operations 


A was turned to filing or grinding 
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the springs K and M, Fig. 1, forcing the 
guide-pin against the dies C, C; and ( 

The constfuction of the bar 6 and the 
dies C, Ci and C: are clearly shown. The 
dies are made in three pieces, hardened 
and accurately ground, and further de 


P ,D 


























f shaping 


D, B, 
ns | - c J x A oe =| 3 | 
mn) as < 38.5 ~ Z 
F1G STANDARD TENSION TEST PIECE 
\ 4 
( | 7 c é ( | + 
tend 
FIG. 3. FORMER DIES FOR TURNING STANDARD TENSION TEST PIECES 
size, when the taper part was again re scription would seem unnecessary, except 
quired to be gone over, and this time great to record the fact that weights were at first 
care must be exercised not to leave a used as a force to keep the guide-pin 
houlder or groove between 4 and C, against the dies; but they were abandoned 
either case impairing the piece for test as dangerous, since, should the pin be run 
purposes. The scheme here an adapta clear of the dies while the weights were 
f irregular on, they would drop. With the springs 


tion of the method « 


1 


forms by means 


those used on 


taper 


] 
t 


from the lathe, the 
it. The bar B and 
re not as long ast 
are made frot 

Phey 

pin (which is out 


graph) held 1 


slide by the nut 


dies when operating the 


between the headstock and tailstoc 


the test piece 1 


of 
profiling 1 


attachment travers¢ 


n the only 


G, 


on the 


rmer die uch 
The 


is removed 


1 


nachines 
lid 

B, Fig. 1, replacing 
, and ( 
should be, but they 


¢ 


material at hand 


should be long enough so the guide 


sight in the photo 


n the taper attachment cross 


will not run off the 


carriage anywhere 
when 


l 
N 


centers 





a. — 
i—= 





FIG, I 


test 


as shown in Fig 


f tension pieces 


nensions 


I am not familiar with the methods used 


in turning these test pieces 


1 


v schoc 


s hut the 


ATHE 


of the 


t 


SET 


andar 


other et 


U 














FOR TURNING TEST PIECES. 
In yperation, it will readily be seen tha 
if a cut be started at J, Fig. 2, the tool 


will be automatica 


required form in one 


tween the ints 


p 


1) 


i 


DD 


y 


adjusted to turn the 
be 


inuous cut 


cont 
] 


and J) by 


elieved but no dam 


the tension would be 1 





age don R VEN 
Pennsylvania State Colleg 
Automatic Prosperity. 
Editor American Machinist : 

One of the things that the up-to-date 
and progressive mechanic l« es and 
is most apt to brag about, especially if he 
has the skill and enterprise to embody it 
in his mechanical contrivances, 1s au 
tomatism. The word “automatic” is pet 
haps the most powerful and fetching of all 
the tools of the machinery salesman. To 
say that the several functions of a ma 
chine are automatically performed 1s 


usually accepted as almost synonymous 


with a statement that they are perfectly 
Re ce 

performed An en irely automat ma 

chine would in the eyes of many be re 


garded as a practically perfect machine. 
Automatism is not man’s invention, and 


is by no means restricted to his mechanical 
h 


devices It attaches to all the large move- 


currents 
Per- 


the 


ments of human activity, to 
of trade and the balancing of prices. 


haps there is nothing more automatic than 
of the 


prosperity It 


s\ movements which accompany 


me 


business is practically im 


possible for one or for a few to be thor 
oughly prosperous and for all the rest to 


I © unprosp rous 


sirable and, when it prevails > automat 
ically spreading the circle of its welcot 

nfluence, we of course all are enthusiastic 
In our greeting of it We f course are 
nothing of the sort We don’t and we 
can't all rejoice when “prosperity” rushes 
ever the ind, and thi because the au 
tomatism of prosperity is unfortunately not 
universally beneficent. Why shouldn't we 


ell be glad together to know that shops 
are full of work, that the prices of th 
goods produced are above the level Ot sate 
profit, ind that shop yroprietors are mal 
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ing money or are individually increasing answer that it was in persuading them to ee nd ote 











their personal purchasing ability? The the sliding scale, with a minimum n of proj nstitution, by \ 
- nthicient ' rj hat. while o ne . t t I I 
ready and sufficient answer 1s that, hile g living wages p N os 
the employer’s purchasing ability increases, ck fourteen vears ag W 
] } 7 ~~} 1 + + r ’ ] + ] + ; 
because the amount of his purchasing ma-_ given perfect satisfaction from that day \\ 
ter his money ncreases, the purchas t s and is st tore ind Ss 1 
ng ty of the employee automatically ndisturbed hart y between capit I \ 
nd proportionately is decreased, because lab é ling e is a great adva > , s 
I nhow f purchasing material does not ‘ t fixed wag not \ Vv SE I 9 | Ss }? 
| 
necre Sé¢ Wi ] vl r the p the 7 1 ip I ter al d re c¢ i ¢ N 
bi t the yur sing 1 teria ‘ shar the p it also ecause a) 
‘ é : , \ 
uyIng pow f the money—dimiunishe st : i et o ! ( \ 
The s p propri I e mer< int S Dp prietot \ } share I { 
, ] 1" ry 1 I> 
the Ww cer 10r hxed wages 1s eq u Wag ric rise n t S ( I » ) 
ler bonds to regard prosperity with regret f d the more of f 
ind apprehension There are those who the bette nd valuable the w Gag Ss H. } G 
wonde t the discontent of the worker in maz | ‘ nt. and ) > { f 1] 
e times of “prosperity,” but it is the ut the great thing to be said for the S \I ‘ \ 
mplest thing in the world to understand ng sca is that > aut tic ' | S | () 
It is only that tl prosperity does 1 ex Whatever e difticultv in the details ~ | 1 W 
el o him, or, rather, that the automa pplying it many cases, the basic idea UO 
+ y T)1 nerit nerat t-hand 1] } . 2s j ¢ ] () 
sm I prospe \ yperates lel indedly s bevond debate Fixed wages cat 1 RB 
] ] ] 17 1 1 1 , 7 1 ry 
upon hin \ boom time is always a. sibly be right with constantly changing State | y | , #F 
time of high or of advancing prices, which prices for everything, although it may st Cur f Water Consumption for \ 
means, so far as the worker for steady e. as it long has heen, better to accept t Hor Power f Sever | 
wages is concerned, a time when the pur- fixed wage and depend upon long av ee rawing Of | 


chasing power of his earnings is low and ges for approximate itisfaction he met I. McGeorge. and “Burst 


going lower. Why shouldn't he, if he has_ fixed wage is another example of the fa Emery WI] ” by C. H. Bet t 








i 
a steady job and regular wages, wish position or the incorrect life attitude w] I 
rather for the times that are not quite sO. the worker is compelled by circumstance nt Hon f pap 
prosperous? The various schemes for to assume. Not only is he so placed that f f | 
vag ljustment which are being urged jt matters not to him whether he do ( ge, S 
up the employer d which are being) mu ittle that he gets pay f \ B 
tried more or less in various industrial hy u n his heart wish that none R \ g | 
establishments, are as anomalous d ab- so prosper and advance as to be { \ Ss \\ t 
surd as would be steam governor which = eroy m in his reach for life’s good S | eG Ds 
did nothing but continually reduce the The sliding s nique among wag 1. H. ] 
steam admission The schemes vhich d ne d ( n that it alone conve. | 
purpose only ind alwavs to reduce the to the worker the possibility nd the wart ‘ c ~ ] { 
ge cost of production are necessarily rant for unbounded welcome to unbounded ¢ Le ! 
ncomplete, and can never insure satisfac cece It no doubt crude in the pre 1 1? (, I ( 
tory and permanent adjustment, because ent app tions of it. but when it bec R ( | 
Wages must go up as well as down \s as much the fashion to study and to pro ( | y H. F. H 
they go down automatically in the way I mote the efficiency of the man as of the \ SO G Eng | 
have suggested nd at the wrong tim machit ve mav believe that wavs of ad c I Oliver \l f A 
there should be some arrangement to cor usting it will be devised which will s B S H. G. Mar 9 | 
ré this movement and secure instead re automatic prosperity for the me \\ () \ 
their automatic advancement when the the shop simultaneously with tl D1 Eldredg parative O ri 
trend of the times demanded it. Demands perity of those in the office \\ Pat nd “Test of 8-Foot W 
ind threats, followed often by industrial ‘ECUMSEH Sy Fan B E. 5,4 
delays and derangements, are the only \; f f 
means that many workers now see to be S 
. dl these ane chien ciwilleation Saratoga Meeting of the Mechanical Engineers, 
most indisputable evidences of “prosper The Spring meeting of the Americar 
ty S f Mechanix Engineer ( ( 
iv e the mos iportant pat f the held at the United St Hotel, S tog ( ( 
notable president ddress of Andrew J 2 2, 1m ( first tor 
Carnegie betor: e Iron and St Inst proceedings W Cc n Tuesd 
tute of Great Britain was that in which he ng, wl thet \ \ 
spoke of the sliding sin d \lbert L. Rohrer 
per ¢ nin , WO! ‘ 1 tec \ ] } 
t ed d the « t James M. Dodge, pr lent of tl ( 
was f n advocati1 le fter P f f I 
rT * ¢ 7 7 ‘ t T 
di suggest wl be pap ' be presented d 
the st urgent reason for its more g United States Army Gun 1 t 
ral adoption Watervliet Arsenal, N. Y..” by J. M. B 
Mr. Carnegie said: were asked Scheele Test of Hydraulic Elevat I 
W t was the best > Carnegi Plant R I Bolton ind Ra tte I ved 
Company were ever render thx [rain R tance Formula,” by John B ng ngemet ee! 
wage earner, next to giving steady em- Blood f profitable 
ployment at wages equal to any, I should The business session for the repor if g 
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The Union Engineering Building and the Civil 
Engineers. 

Engineering News for June 4 contains 
two highly interesting letters upon this 
topic, which were obviously prompted, in 
least, by the letter of Mr 
in the previous issue, upon which we com- 
ment in another article. The 
by Colonel H. G. Prout and Mr. John 


part at Croes 


letters are 
Thompson respectively, both of whom, we 


need scarcely say, are members of the 
of Civil Engineers. 
Mr 


following very important statement: 
1 matter of direct 


American Society 


Che letter by Thompson contains 


the 
‘Permit me to say, as % 


personal knowledge, that if the American 


Society of Civil Engineers does not desire 


(and its reasons need not be given) to 


become a party to this move of progress, 


and the three re 
maining the 
Club are free to go on without de 


has merely to say so 


societies and Engi 


national 
neers’ 


lay and without the necessity of further 


conference with Mr. Carnegie.” 


At the time when our editorial at page 
708 was written this had not been made 
clear. Considering the action which has 


lready been taken by the governing bodies 


if the 1 and Electrical 


Engineers, which there is no doubt will be 


Mining, Mechanica 
ratified by the societies at large, it would 
seem that the building of the houss 
practically assured. So far as the 
the 
is concerned, the situation is probably for- 

Nothing is so 
“indifference game,” 

“bluff”, 


ent case, that line of tactics is obviously 


ready 


bringing of Civil Engineers into line 


tunate forceful at times 


as the even aS a piece 


of pure and when, as in the pres 
not assumed, it becomes doubly effective. 
It would be one thing if the Civil Engi 
neers by flocking by themselves could de 
feat the project, but with its success as 
sured it is an entirely different thing for 
them to contemplate the going forward of 
this magnificent enterprise with themselves 
left out 


the recognized engineering center of 


This building is certain to become 
the 
country, and if the Civil Engineers remain 
without the circle they must be content to 
with them 


headquarters, and 


society, relegated to a 


see their 
their secondary 
position, known and recognized by engi 
The 


more successful the enterprise the less can 


neers, but unknown to anyone else. 


a society which considers itself national in 
character afford to remain outside. Even 
the civil engineer who regards his branch 
of the profession and its society as essen- 
tially and necessarily first in importance 
and precedence, as many of them honestly 
do, must wince as he compares this great 
headquarters, conspicuous by its size as 
well as by its character and uses, and lo 
the 


society, lo 


cated in a conspicuous center, with 


modest building of his own 
an unfrequented street and sec 


the 


cated in 


tion and known only to few whose 


business calls them that way. 


As the sentiment of the Civil Engineers 


comes to the surface it is, however, in 


creasingly probable—almost certain, in 
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fact—that the general membership is not 
of the narrow cast which will lead the 
society to reject the opportunity. In ad 
dition to numerous letters which Eng1 


neering News has published, written by 
members of the Civil Engineers’ Society, 
of which are favorable 
find 


ballot which has 


the large majority 


to the enterprise, we in its issue of 

June 4 the report of a 

the members of the society 
on 


) + 
Boston. This 


been taken by 


ing in and near vote 


that of 


favor and 16 


those voting 76 were in 


M1 


against 


showed 
were against accepting 
this 


than it 


Carnegie’s offer. Even vot 


the proposition is large should be, 


but if the Boston members can be consid 


ered as representative there remains little 
or no doubt that the society will do the 
sensible and right thing 
The Union Building for Engineers—A Business 
Proposition. 
Most members of the 


Various enginee! 


ing societies who have given the subject 
of society finances any attention have been 
struck with the folly of each of these so 
cieties attempting to maintain its own 
separate and distinct headquarters in New 
York. What such a society needs here is 


simply rooms to be used as executive 


offices, a place for its library and an audi 
torium adapted to comfortably seat its at 
tending members and fitted up with a 


view to the presentation of professional 


papers. Each society needs have ac 


commodations for a large attendance dur 
ing a few days about once a ye some a 


little oftener, perhaps, others not so 
for 
needs to occupy comparatively little room 


The “ae 


York costs a good deal of money, 


often. Except these few days it 


occupancy of real estate in 


has seemed clear, therefore, that much 


was to be gained by arranging, if possible, 


for the erection and maintenance of one 


building only, so that this building could 
fully used and its efficiency, so 


No on 


be more 
to speak, made higher 

posed or thought of an 
societies It has 


the various 


ally recognized that all of 
maintain 


organizations and do 


de nt 


habit the same building, and yet 
each 
of all 


much the 


their separate 


its own work, entirely indepet 


the others, if it chose to do s 


same as families do where four or more 


of them occupy, in New York, a first-class 


apartment house. By such joint occu 


pancy it seems clear that each society 


stands to save something in its expenses, 


or to be much better housed and pro 
vided for at the same _ expenditure. 
This has seemed like a plain business 


proposition, to be decided upon business 


principles, and that no question of 
sional envy or jealousy or strife ought to 
It seems as though an engi 


enter into it 


neer who refuses to consider 


in a business-like way and upon business 


principles simply demonstrates his own 
lack of realization of the fact that the 
dlern engineer needs to know a good 
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deal about business and t 


» be able to de American Society of Civil Engineers th y \] Carnegie’s eg 


de engineering problems with a view to tull membership financial proble1 n conne 
] 














commercial results. We are astonished It this theory of Mr. Croes is true, there pro] yperation ha n reduce 
erefore, to find engineers living in this 1s absolutely » need of 1 et cde t \ 
day and age of the world who seem to be’ voted to mec ical engineering, mining ( Ss ( Ing ' 
inable to take the business view of this engineering trical enginec g, nay gely t 
usiness proposition and totally unable to architecture, railway engineering, testing g 
grasp its advantages; who can see no pos materials, engineering education, and Now « forward Mr. ( 
bility of the various societies co-operat on through a long list The many thou 1 member the Mining and M« nica 
ng to the extent necessary to take advan sands of engineers belonging to t ‘ Engineering S ! 
tage of Mr. Carnegie’s splendid offer of \ societies have ined ‘ \ ¢ ( 
ion dollars to build a joint temple because I th, they were 1 le ( { ¢ 
f engineering in New York. We believe tain admis 1 as ill members” t ( \ S 
here ire very few such men but that \merican Society t Cy ngineers! \W ( ing 
ere are some of them is shown by e t vy how far removes I 
etter printed the gine g News dea 1s f1 the actua ite t aff et , 
May and written of J. J. R. Cros Oo! SUK an idea wl \ gnores nd r 
New rk The letter is long, and we looks the vast development and spex 
eed not reprint it its argument f tion which has taken place in the engi nv 
t can be illed such, ar ifficiently leering profession during the p lf 
et forth in the editorial reply of our con century. When the engine . M\ \ 
emporary, trot vl hw rept t the fe Was tile ding I cal N¢ \ 
. o ( ‘ ( ( t engineet! vas ( 1 \ ( 1 
In commenting or nion Engineet e enough to ¢ ‘ ew ‘ t 
g Building proje two weeks ago, we te I ‘ e cond f 
ged the members of the American So halt entury ag S f 
etv or Clv ngineers t consider the \ga \1 (roes say It is ‘ 
tter without prejudice and wit ( sistel “ ] nd purpos esentec ( d 
» the future of the pre fess n rather han his ociety tor it to be ( ( te 





I s we read what Mr. Croes has t standard of membership in st vay a ‘ ( ‘ | 
bove concert ng the vents or twet to |e id either the members I 1 ( 
enty of unwritte story concerning the ume that perso1 ) ‘ P 
ries and he nings ind ealous tand « ( e prote il | t Fi 
een d fferent regal tions of engineers the nady di lity of the s ety 1 1 t 
rt ther betweet the TeW ntroll ng ble ‘ , ’ ; 
pirits in these or ons—but is it \gain we must repeat our appe ( Ene , ‘ f 
vise or profitable or il to the 1 t matter should be considered without f ‘ 
ession to br ng these matters nto pr ! pre wi The propos on before the . lat? f re ae f 


t the profes mn ¢ utgrow t 4 = societ . , , 
1 1 1 ; 
noc nd t} mong The T 1 Ti S OT ) exactly } res T ? \ ? t 1) x 








rofes m over another ont ate stior Al] that posed 
\s for claiming preced i e { 1 the WH ' ns 
Mechanical Promoters of Temperance. 
ngineers Society Ss an. institution t g t ding \s 1 
Tr de Ss pe t} 1 the ther S eties \ ( r expre ed 1 t rf nih 
l ild Tact Tracts LT1¢ rot the T1es N t I ( d tere t nd \ ‘ I 
| 1 ] stins 
vithstanding the I ( magine i , ‘ 
erm ( vil engineet te ‘ ++} + ¢ 
the present d \ p } t , ' ect - 7 \\ 
to be a distinct branch of the 1 the general p = thoes 
ession, and the American Society of ¢ tion of the general publi ( \ 
. , , + } ? 
ngineers has come to represent tl engineers, know I ‘ t the tr 
7 ’ (7) 
ranch and not the entire range of eng cacies ot the rules f d ! f 
4 
eering work This has come about in t ( cietir \" 
r . , S o tha diiiecann f 
ne 1 itural orde t event nd in. the I \ ¢ | r ( 
f en mda oc 
me way organizat s of engineers de 
1 1 7 e al T 4 T ‘ 
ted to other branches of the profession 
the A nS ty fF ¢ . ’ 
ive grown up, and ve ( e great 
cs¢ T t ( 
trong, widely known and 11 ential : ; 
Mr Croes savs | r ni \ Te’ t fo! é , 
not vet xKaggr ter ce t I 
ne existence ot tl other cieties that ' rtance 
a } 1 1 
ere nave een and always W ( root nae eae 2 dl \f ( nila . 
ny men who feel the need of an asso Pi be 1 statu ‘fee f 
ation: but are eitl unable r unw ng cietic ¢ eems to us that this argu . 
moaiy with ti ee an . a 1 99 al 
) ply r equiremen ( ‘ 7 + tency whet ¢ re ylled + ‘ 








omething to do with this, for they have 
orked so hard and so persistently that 


have something more than their 


There are other in 


uences whose beneficent effect cannot be 
sputed The general business propos 
that drunkenn does not pay has 
enforced effectively in various way 
nerous channel The large em 
e ace ed the habit ot req 
g thre empioves hall lO b 
dil d ( ee ble to entor 
ement The railroad compa 
‘ na thre expre companies espe cially 
1 ) ( 11 p) NT] ( I 1 
; { nmon sense of the met 
per ting \n in | » proj T 
beet ded by the genet 
f mrovement, and are now genet 
je to insist with the rest upon so 
hriety But besides the fermal restraints 
hicl ve thus been put upon the men 
other influences, which may be said to 
have acted automatically, have co-operated 


sion of workmanship, the minute 


» Satisty 


preci 


iccuracy necessary t modern man 


ufacturing conditions, have been found to 


more than ever the clear head and 


] lv | ind the 


the steady hand, incompatability 


with the drinking habit has been 


felt and recognized. This has not acted 


evenly throug! 


eral Way it has contributed much 


out the trade, but in a gen 


Some 


trades have been influenced by the modern 


requirements more than others. Printers, 


perhaps, have been among the worst drink 


ers of any of the trades, and it is peculiar 
, 


ly gratifying to note that the mechanical 


inventor has been the greatest of tempet 
ince missionaries among them \ writer 
n the Typographical Journal calls atten 
tion to the great change that has come to 


the printing offices with the general adop 


ion of the typesetting machine Che ex 
planation is simple enough in one direc 
t1o1 The machine, one of the most elab 
rate of human inventions, can’t be run 


yy any but a sober man. It represents so 


much capital that it must be operated by 


teady man who will keep it going. It 
then enables the operator to earn larger 


wages than ever before, and the addition 
o his pay is not taken as something that 
he immediately worked off, but oper 


ates to increase the dignity and _ self-r« 


stimulates him more 
ssible 


Inere 


pect of the man and 
ind more to get all po 


good out of it 


encouragement 


ft any one man never stops with him, but 
( d reacts upon those around him, 
nd so, we are assured, the typesetting 
lachine operating upon the entire 
printing trade. This is but an example of 


What is going on in many industries with 





no one can ignore 


The American Discussion of the The Metric 
System Carried to France. 
We are Mr 


per has been 


informed that Halsey’s pa 


on the metric system trans 


lated into French by the American Cham 


her of Commerce of Paris them 


and by 
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submitted to the French Society of Civil 


Engineers, who have appointed a com 


mittee to reply to it. A series of ques 


tions, of which a portion was suggested 


by the paper, has also been drawn up by 
and 


whom 


submitted 


they 
discussion at a 


the Chamber of Commerce 


to the Civil Engineers, by 
extended 


We 


with a stenographic report of this discus 


were given an 


meeting have been fav 


recent 


ion. but at this writing have no furthe 


knowledge of the action of 


of its committee in regard to the pape 
\ most encouraging piece of news 
where 700 members 


mn of Blacksmiths 


and of the Teamst National Union 
have been uspend I wreaking faith 
vith their employer It goes without 
saying that might is no more right when 


employed by unions when employed 


by anyone else, and when an individual or 


a group of individuals, workingmen or 


other kind of men, go back on their word 


good 
S 


for it 


and break a contract made in faith 


they ought to be made to suffe1 


There can be no two honest opinions on 


subject. Bargains must be lived up 


this 


to, and those who do not the im 


must be 


know 


portance of living up to them 


] 


taught it—with a club if necessary 


New York, 


League, ce 


Mrs 


secretary of 


Florence Kelle 7. of 


the Consumers’ 
Kennett 
she 


livered an address recently at 


ra. 


that child 


Square, in the course of which 


declared labor conditions are 


worse in Pennsylvania than in any other 


State in the Union, and worse than in any 


European country, not excepting Russia 


In Pennsylvania, she said, there are 36,000 


children at work who are between the 


ages of thirteen and sixteen, more than in 


all the Southern States put together 





The New Engineering Building at Brown 


University. 

The new engineering building 
erected at Brown University for the 1m 
mediate use of the departments of mechan 
ical engineering and drawing will be ready 
Che build 


three stories high, and 


for occupancy next September 


is 72 by 84 feet, 


ing 1s 72 
that a later addition of 


made to provide 


1S designed SO 
ly equal $1ze 


room for all the engineering 


neal may be 


department S 


The basement, which is entirely above the 


ground, is 15 feet high and will be used as 


an engineering laboratory This will con 


tain the necessary machines and apparatus 


for experimental work in steam, pneu 
matic, hydraulic and gas engineering and 


nd 


floor will be four large recitation rooms, 


in strength of materials. On the sec 


a laboratory containing the lighter exper! 
a dark room, a research 
laboratory and a library. The third tloor 
will be used entirely for drafting 


mental apparatus, 


The following large pieces of apparatus 


have been ordered for the new engineer 


A Riehle Brothers’ test- 


ing laboratory: 


ing machine of 400,000 pounds capacity, 
built to test tension and compression 
specimens 10 feet long or less and )SS- 
bending specimens 20 feet long or less; a 
Babcock & Wilcox 100 horse-power boiler, 
built for 250 pounds pressure, and a Har 
ris-Corliss cross-compound condensing 
engine 10 and 18x 30 inches. 1 g 


and will have double port 
two ec ntrics both ev der 


Alcohol as Fuel for Internal Combustion Engines 
Tests Mr. C. W. Wei 


made by 


Mietz & Wiess Engine Works, 128-138 
Mott street, New York ( It\ Vit | 1 
nd Brazil p 
their standaré rosene engin 
reported iS ¢ ely satisfac ry Phe ) 
ject was to e al f ( 
sem the former being considerably 
cheaper and more readily obtainable in 
Cuba and South America, where many of 
these engines are being export 

It was found that a mixture f f 
pints alcohol and two pints 
oped 4 horse-power for one lhe 
mixture of alcohol varies, howeve 
the quality of the former, being limited by 
the practical degree of compression pr 
to combustion. ‘The specific ¢ t t the 


mixture 1s .g; the pure alcohol was .704 
The development of the alcoh 

is of the greatest importance to the power 

cuestion of Cuba, Brazil and the P 


pine Islands 


The Deflection of Beams When Unsymmetrically 
Loaded—Erratum. 


read : 


for nearly a year, has been settled by 
¥ 1 
conterence between 
representatives otf the 
informed fully as to the terms, bu 
are regarded as in some 


cession on both sides 


\ victim of a very unus t 

en rely I V< iC det dic B 

i fe W days igo \ week bi pore 

the man was working up f 

n ciectri powel s ( t | 
from a vhee lew fron f 
told, ind he s ick < fl « i 
eceived iniurie vhich res ed fat 


\ poor watchmaker in Germany 
sold a mechanical time 
to the Krupp Company f 
royalty of one mark (25 cents) for each 


fuse used 
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Some New Things. 


UNIVERSAL MILLING 


This machine, which, as will be 


is of a rigid design, is 


MACHINE, 


pron ided 


noticed, 


with 


AMERICAN M 


ated by a lever be 


changes of speeds may be 


tained for the spindle 


the belt on tl e cone The back gear ratios 


ACHINIST 
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at > Hy, 
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FIG 


double friction back gears 


spindle in connection with 


cone pulley and two-speed 


1 
| 


\ 


VERS 


giving 


Al 


the 


ts three-ste p 


countershaft, 

















FIG. 2 FEED GEAR 


eighteen changes of speed, these ranging 


from 


friction contro 


12 to 360 turns 


1 


per minute 
ing the back gears is o 


MILLING MACHINI 
are 3.3 and 10.3 to 1 | 
this miller (which ts kn 


s driven by spur gearin 
dle, and controlled by a | 
it the tront I tl aa 

geal ustrated | 


he teed gear 1 
wn as the No. 3) 


g trom the spin 


1 , 

andle and a lever 
1 

cast The teed 

Pe » 4) , 

~ = CW 


upper or driving ‘ ric pur 
nd pinion « nected bv a e nd 
vable along Natt, by a lever at the 
I t » that eitl gea mav be ¢ 
gaged with the cone below. A_ second 
gear cone. which may he shifted by a ha 
dle ( 1 he tt ? the ( ¢ ind el 
v ged WW I n ot the r¢ worl ng the 
ipper cone, drives, through ur gear 
he wer shaft trar ting ion 2 
e table feeding mechanis By meat 
f the »wwer handle eight rates of feed art 
obptames and v shifting the lever t the 
top of the case « ght more chang ma 
be obtained, the feeds being nged 
geometric progression and ranging fron 

















li Mi 
‘ he 
+ } ] 
I the l vy 
per @ ¢ S 
‘ | 
’ ¢ 
1 
\ Tor 
| f the 








354 


NEW UNIVERSAL MILLING MACHINE, 


The principal features of this machine 
1 


are clearly shown in the half-tones, Fig. 1 


being a general view and Fig. 2 a rear 
view, illustrating the feed mechanism 
This feed gear is driven through a train 
if spur gears from the spindle and gives 

















FIG. | NEW UNIVERSAL MILLING MACHINI 
twelve changes of feed, ranging from 
©.004 to 0.091 inch per turn of spindle. By 


means of the gear cone at the back of the 
columns and a shifting gear six different 
feeds this 
doubled by the rear end 
like the 
miller 


are obtained, and number is 
a sliding 


The 


about 


gear at 
feed gears 
the 


of the spindle. 


other gearing are 

















FIG. 2 SHOWING FEED GEAR 


guarded, and an index plate 1s attached to 


] 


the gear box to show the position of the 


handles for any required feed. The spin 
dle 1 four step cone, 


provided with a 


inch belt, and is back geared 
The table, which 


driven by a 3 


in the ratio of 6.3 to 1 


AMERICAN MACHINIST 
has quick return, is 40 inches long and 9 
inches wide; it has power longitudinal 
and cross feeds of 24 and 7! 
spectively, and may be lowered 18 inches 
The 
is built by the 


» inches, re 


from center of spindle. machine 
weighs 2,400 pounds; it 
Oesterlein Machine Company, Cincinnati, 


( Yhio 


16-INCH ADJUSTABLE REAMER 
The half-tone shows what is probably 
the largest adjustable reamer ever made. 


16 inches diameter, has 14-inch ad 














16-INCH ADJUSTABLE REAMER 
The 
made 


300 pounds, 
are 34, 
from 1144x15-inch steel; they rest in slots 


justment and weighs 


blades, of which there are 
having inclined bottoms, and are held in 
place and adjusted by means of the collars 
at the ends. The reamer was made by F. 
B. McCrosky, of Cincinnati, Ohio, for the 
Bullock 


pany, of the same city. 


Electrical Manufacturing Com 


DOUBLE BALL BEARING. 


This bearing is provided, as shown, with 
two sets of balls, the large one carrying 


the load and the small size acting as idlers 





\ dimerican Machinist 


DOUBLE BALL BEARING 


to .prevent friction between the 
The cup holding the load carrying ba 
is shown at a; at b is the cone, this being 
adjustably mounted on a sleeve which fits 
the shaft also the op 


The idler balls c are held In 


and which carries 


posite cone 
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} osition by a loose ring d, which 1s sup 
ported by the cone and floats with the 
The idlers, it 
with their centers 


carrier balls. will be no 


ticed, are held coincl 


dent with straight lines, connecting the 
centers of the larger balls. It will be seen 
that by this arrangement rolling contact 


between the balls is assured and friction 


reduced to a minimum. This bearing is 
made by the Chapman Double Ball Shaft 
ing Bearing Company, 255 Atlantic ave 


nue, Be ston, Mass. 





Inventions Which Compel.* 
A novice who enters a twentieth 


century 


cotton manufacturing plant is at first 
dazed by the noise, then amazed by the 
capital expense on display. If the ob 


server has had a commercial training he 


will not be long in finding a solution of 
the vast cost in machinery, in such an im 
inensity of output that a unit of mensura 
tion has been struck at a very high eco 
nomic ratio. Considering the cost of the 
same output if the manufacture had been 
accomplished by hand, the visitor becomes 
more than ever imbued with an idea of the 
stupendous energy in capital. 

“That machine cost $1,000,” he figures ; 
“there is here employed $50 in interest, 
$50 in depreciation, $20 in power and $600 
yearly for the wage of the one laborer 
$720. Without 


$720. 


the machine the wages of ten men would 


who operates it; a total of 


not produce a like amount of material.” 
With the matter strongly impressed on 
his mind, he may, perchance, go to an 
other part of the plant where he will re 
He 


will find that from six to twenty men are 


ceive quite a different impression. 


employed in lugging beams of yarn on 
their backs from a store to beam frames 


He 


trundling small vehicles of bobbins, 


will men 


they 


see a company of young 
finally departing to somewhere with the 


unloaded vehicles. A continuous line of 
men is trucking warps hither and thither 
Going out into the mill yard he will ob 
that a 


boxes of yarn between buildings 


serve corps of pushing 


\ double 


men 1s 


four 


team attended by men is conveying 
four bales of cotton from the storehouse 
to the picker room, over something like 
800 feet of distance, when the two build 
ings are but 300 feet apart in a straight 


Teams are emploved 
sheds 


line across the canal 
the 


in conveying between freight 


ind the storel g brought 


the 


lifting cases of 


uses. Coal is bein 


from the pocket to boilers 


; 
and men are laboriously 


finished goods to the drays to be trans 
ported across the street to the freight 
house, there to be as laboriously lifted 


from the dray to the platform 
The decided]; 


paradoxical, and the visitor begins to spec 


situation has become 


ulate as to why the capital energy is being 
outside the 


expended so entirely transpor 


tation end of production, when transporta- 


tion is so large a part of the business 
* Charles J. Messer before the New 
Manufacturers’ Association. 


England Cotten 
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Those machines 


such enormous product 


There is a reason. 
which turn out 
forced themselves 
ture. Of 
why capital has not taken hold of the local 


into cotton manufac 


several reasons which explain 


transportation end of the problem to a 


greater extent, one is, that no like condi 


tion has ever existed in this aspect of the 
industry; another, that up to within a 
comparatively short time no machine was 
ever perfected that could improve on the 


efforts of man and horse 





As She is Spoke. 
She—You say your automobile has been 
acting strangely all day? 

He—-Yes: 
how many times. 

She —And 
on it for? 

He—To 
Statesman 


it has stopped I don’t know 


what are you putting the oil 


stop Yonkers 


it stopping 


Chemical 
Markwald 


known 


At a 


Congress in 


meeting of the 
Professor 


recent 
Berlin 


exhibited a new primary element 


as polonium. This was discovered by 


Professor and Mme. Curie, of Paris, and 


shown to 
At the same meeting attention 


was possess some remarkable 
properties, 
was called to a new method of purifying 
and sterilizing water by means of ozone. 
supersede sand 
for city water works, both 


The town of 


This, it is thought, will 
filters 
cheaper and more efficient 
Wiesbaden has the system in use. 


being 





Works 


lockout, 


Hecla Iron 


there is a 


The directors of the 
in Brooklyn, where 
caused by union demands, are 
help, 
threatened to remove their 


trying to 


operate with non-union and have 


works to an 
other locality unless the authorities give 
them better protection and prevent as 
saults upon their non-union employees 


Molders 


into a mold does not always go just where 


know that iron when poured 


it is expected to, and there have been in 


stances in which it has gone into 


a Pittsburg foundry a 


very 
queer places. In 
60-ton steel casting was being poured, and 
the failed to 
when it was all used up 
that the had 


bottom of the 


metal appear at the risers 
Investigation 
made its way 


mold and 


in the ground 


showed steel 


through the 
crevice 


through a crack or 


and disappeared. It had probably gone 
into the river At any rate, it had dis 
appeared and never was found. In another 
case an iron casting, weighing about 2 
tons, was to be made in the floor, and 
when poured the iron found its way 


} 


through the bottom of the pit into an old 


sewer and disappeared 
The richest square mile on earth is said 


to be the mines near Kalgoorlie, 


t gold 
Australia \n 


has been accomplished in the transmission 


arduous engineering feat 


of water at the rate of 6,000,000 gallons a 


day a distance of 350 miles from the 
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Helena River to the mines 


30-inch steel water main, and auxiliary 


reservoirs and pumping stations are dis 


‘ 1 ‘ | 1 
ributed along the line 


1 


A kind of cast wrought iron made from 


melting scrap wrought iron with about 


per cent. of aluminum to make it fluid 


has been much used in kes 


America tor yi 


of dynamos, and one of the German firms 


employs a compound magnetic circu 
made by heating wrought-iron slabs 


redness and then running them round with 


iron to the exact contour required 


cast 
When turned out of the 
and the tooling 


sand no wrought 


iron is visible, is about the 


same as for an ordinary casting.—T/ 


Enginee) 


Some twenty years ago, when Dr. Lang 
ley invented his “bolometer,” the instru 


ment was able to measure temperature to 


one hundred-thousandth of a de 


Since 


about 
gree. 
constant advance, latterly associated with 
a great improvement of the adjuncts, pat 
ticularly of the galvanometer, at the hands 
of Mr. C. G. Abbot, this has been brought 
to measure somewhat 
millionth of 
infinitesimal amount is distinguished 


The Engi- 


less than one hun 
dred a degree, and this al 
most 
with readiness and precision 


neer 


Personal. 
Fred J. Miller, 
will deliver the commencement address at 
Michigan Agricultural College, 
Lansing, June 18, at 10 A. M. Subject, 
“Why Do We and Use Ma 


chinery ?” 


editor of this journal, 


State 
Construct 


Charles Holden, head blacksmith of th 


Noyes Manufacturing Company, Buffalo 


now eighty years old, has been in the em 


ploy of the same company fifty years. H: 
claims a record, among other work, ot 


having made 70,000 mill-picks 


formerly witl 
the Scully Steel & Iron Company, has 


ved to assist Mr. Hollingshead 


as Western sales manager for the Phila 


hern, who was 


I mpl 
een emp 


delphia Pneumatic Tool Company. H. B 
Griner, late assistant manager of the Cl 
cago Pneumatic Tool Company, ha 
ap 1 1 the main office f the Pl 
delphia Pneumatic Tool Company 


irKel W 


Yr. WwW. FF 


he Morse Twist Drill & Machine (¢ 
any nad terly machine to ‘ | 
wit \l iz, Maxwell & Moor 
New \ has left them to take a 


Obituary. 
Haight Knight, for fifteen vears 


general manager cf the Thomas Ir 


then, during fifteen years of 


\\ , dic M 
rorty ( 
| ‘ \ I ¢ \ \ I 
Dayt O ) Globe I Works 
1 I f Tol ( i 
Regis “« S ( p \ lied 
il was | Davy 
Commercial Review. 
NE \ Monday, June &, 190 


: ‘ ‘ d se M 
11h y 
f mag s regarded 
ex ( 
¢ | { l \ 1 week iv Phe 
nly get ison which « ye a ned 
Ss } wl cl rite 
V ipprehen \t 
east nce given by man 
Tact i \ ve met witl he exper 
eTie The 
B if { \ lu | i taken Pp ut 
n the hit \ ‘ try already, and no 
natte vl s in store for it during 
1e munet nths, the fact undeniable 
| p é volving the ‘ ft ma 
chine 1 e increas f anything 
Wi ( d support his statemet with 
sot ( g data, but it would be a 


The gre hrinkage in values which has 
taken place in Wall street recently has not 
been felt in general trade circles Che 
best proof t could be put forth in this 
connection mes from the banking com 
munity, which reports more money being 

1 demand ft general business purposes 


in for Wall street speculation. A lead 


ing metropolitan daily sizes up the situa 
n we iy the great bulk of 
the Amert people sticking closely to 
busine t 1 nly when they do the 
rever pprehension should preva 
( es ft hine tools are p ( 
g 1 wide range of t 
t Ma I e! iv that qu le 
‘ olit but t < Nn 
" I y On the \ l 
eve e f No 
‘ y ) 
f the S Pig Is 
\ g ( ( IS 
N . Bi l 
f ) 
tere { 
1 1 ) ) 
le = 4 
‘ ] | if f eC 
) 1] ne 
I \ gnin 
I pre ted in tl 
oO or tur ic¢ it ‘ 
I Q I race i 
S sO per tr 1 the firur 
t ( nnounces 
Whether the reduction serve as an 
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incentive to bring belated buyers into the 
market is still a debatable question. That 
they have had some influence in that direc- 
tion can be stated for a certainty, for 
during the past few days some foundry- 
men who have been pursuing a waiting 
policy for weeks have been purchasers, 
but it 
tent 
One of the 


Southern interest, speaking of his experi 


must be said to a very small ex 


sales agents of a large 


ences since the reductions were made, 
Says: 

“T have made a pretty thorough canvass 
of my customers during the past few days 
and must confess that I have been disap 
[ thought I would find a willing- 


take 


pointed. 


ness on their part to advantage of 


favor, but 
Some of 


recent developments in their 


they seem indisposed to do so 


them have purchased, but in quantities 


that bear no relation whatever to what 
they actually need. 

“Perhaps it is a little too early to state 
positively what foundrymen will do toward 
filling their requirements for the balance 
but 


it would seem as if they were going to 


of the year, from present indications 
continue their policy of buying only as 
their immediate wants make them. 

“The belief in lower prices has not dis- 


still 
that the Southern furnaces can make still 


appeared. Some foundrymen insist 


further reductions and yet 


make a good 
They'll tell you, 
for example, that the furnaces a little over 


profit on their output. 
a year ago sold Southern No. 2 foundry 
at $12 per ton and made a profit. They 
see no reason why they cannot do it now, 
since many, if not all, of the things which 
have tended to keep iron high have been 
removed. One thing certain, the man who 
can predict the price of iron for the re 
mainder of the year is a good one.”’ 

The market at 
Prices of Northern irons have declined, in 
sympathy with Southern brands, while an 
unmistakable 


iron present is weak. 


lower 
The latter, 
however, are practically out of this mar 


toward 
prices is seen in foreign irons. 


tendency 


ket, as the domestic product can be had 
on almost as good terms. 

The Damascus Steel Company has ac- 
quired the property formerly operated by 
the New Brighton Steel Company, New 
Pa.,; manufacture 
Damascus steel, which answers every pur- 
The 


business 


Brighton, and will 
pose of any grade of carbon steel. 
company intends to extend its 
quite largely in the near future, and is in 
the market for a trip hammer, bulldozer, 
planer and grinding machine. The office 
of the company is at New Brighton, Pa. 
The S. Obermayer Company, general 
Cincinnati, Ohio, report con- 
tinued good trade, far exceeding last year’s 


sales. 


offices at 


The shipments from the Larimer 
plant during the month of May consisted 
of 250 carloads, averaging 20 tons each. 
Shipments 


trom the Chicago plant were 
8o carloads during the month and from 


the Cincinnati plant 110 carloads. The 
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total shipments from the three plants were 
440 full carloads of foundry facings and 
blackings. 

The Philadelphia Pneumatic Tool Com- 
pany notes a good influx of new business. 
The for 
chipping hammers, riveters and drills from 
the Craig Shipbuilding Company, Toledo; 
Willamette Iron & Steel Company, Port- 
land, Ore.; Boiler Works, 
United Gas Improvement Company, J. D. 
Connell Iron Works, New Orleans; 
Chandler & Taylor, Allis-Chalmers Com- 
pany and others, The New York office of 
the company, at No. 149 Broadway, is now 
than at 


company reports large orders 


Kewanee 


doing more business any time 
since it was established. 

In addition to the equipment previously 
Westinghouse Elec- 


the 


purchased from the 
tric & 
Bishop & Babcock Company, of Cleveland, 
Ohio, 


watt 


Manufacturing Company, 


has recently installed a 175 kilo- 


two-phase engine-type generator, 
direct-connected to a Ball engine, together 


with an exciter and four 40 horse-power 


and one 20 horse-power type “C” induc- 
tion motors. 

The new customs tariff for South 
Africa is notable for the generous treat- 
ment given Great Britain. A long free 


list includes agricultural implements and 
machinery. There is a special list, con- 
sisting mainly of machinery and material 
for railway, street car and telegraph con- 
per 
cent. ad valorem if the articles are manu- 
factured outside of the United Kingdom. 
This is the only mention of preferential 
treatment of from the mother 
country. 

The Traction Brake 
Company, 26 Cortlandt street, New York, 
has recently received from the St. Louis 


struction, on which the duty is 2% 


imports 


Westinghouse 


Transit Company, St. Louis, Mo., an order 
for from fifteen hundred to two thousand 
for 
This is the largest single order 


air brake equipments street railway 
service. 
for air brakes for electric railway cars 
ever placed in this country or abroad. 


CHICAGO MACHINERY MARKET 


Electrical abund- 
Authorities do 
not agree as to the speed with which this 
new work is developing, and, in fact, the 
that 
placing orders shades into the slow rather 


engineers report an 


ance of work in prospect. 


common statement is progress in 


than the accelerated. Judged by what has 
transpired within the past month, the trade 
in electrical machinery has not been espe- 
cially noteworthy, but, judged by what it 
promises within,the next month or two, it 
unfavorable. 


1S not so the 


trade of the past month, there has been 


Concerning 
greater activity in larger rather than in 
smaller transactions. Perhaps the largest 
transaction in this territory was the pur- 


Island 


for 


chase of the motors for the Rock 
Moling, Ill. The c 


the generators had been placed some weeks 


shops at tracts 


previous. The motors to be used will ap 


proximate 800 or 900 horse-power. Those 
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to be used on individual machines have 
been definitely arranged for, in order to 
facilitate the the tools. 
Some minor details are yet to be settled 
concerning the motors that are to drive 
groups of tools and to be used on fans for 
but the General Electric 
has been awarded the entire 
contract. The C. & E. IL. has 
yet bought the electrical 
their Danville shops, and there is some 
whether the recent 


completion of 


heating, etc., 
Company 
not 


tor 


road 


machinery 


speculation as to 
acquisition of this property by the Rock 
Island will occasion a 
the mechanical plans of the 
While there have been in this territory no 
further bids asked for the installation of 
large electrical equipment in railroad ma 


system change in 


company. 


chine shops, there is understood to be 
quietly under consideration some exten- 
sive improvements in that direction, 


though it is not known that financial de- 
partments have given formal sanction for 
the purchases. It amounts at present to 
only a large amount of possible future 
business in the shops. 

The 


within the past six weeks to some extent 


electrical industries have suffered 
from the comparative lull that has been 
noted in other 


But it is frequently said that there has 


branches of industries. 
been a distinct improvement in the inquiry 
during the past two weeks over what it 
was for a month previous. The capacities 
for electrical machinery manufacture are 
steadily improving to keep pace with what 
has been an extraordinary demand, and 
one of the important developments is the 
new Chicago shops of the Western Elec 
tric Company, ground for which has been 
broken. 
estimated, will be about $500,000. 
The Crocker-Wheeler Company 
sold for the Sioux City plant of Armour 
& Co. one 600-kilowatt and one 300-kilo- 


The cost of this new plant, it is 


has 


watt generator; also to the Great North 
ern Portland Cement Company, Baldwin, 
Mich., one 750-kilowatt generator; one 125 
and one 75-kilowatt generator to the Pat- 
tington apartment building, Chicago; one 
150-kilowatt generator to be attached to a 
Corliss engine for the Smeeth Copper & 
Bronze Company, Chicago, and a special 
130 horse-power motor for driving a cen- 
trifugal pump for the South Side Elevated 
Railroad, besides many smaller orders. 
The 


has sold a 100 horse-power motor to the 


Commercial Electrical Company 


\llis-Chalmers Company for installation 
ina Mexican mining plant. The Keystone 


Electrical Company has just installed a 


125 horse-power electrical plant in the 


William 
Clinton street, Chicago. 


Ganschow power building on 





Quotations 
New York, Monday, June 8 
New York Northern 


Southern irons for nearby delivery are as 


prices for and 


follows: 
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Northern: 

No. 1 X. 

MO. 2 Bxcd: 


$20 00 @ $20 50 


19 00 (a IQ 50 


No, 2 plain.. 18 75 @ 19 00 
Southern : 

No. 1 Foundry..... .. 19 50@ 19 75 

No. 2 Foundry 1875 @ 19 25 

No. 3 Foundry ... 18 50@ 18 75 


/ 
18 00 @ 18 75 


No 


Bar 


4 Foundry.. 
Refined brands, 


Base $1zes 


Iron 
on dock, 1.85c. upward in car- 


upward 


price 
load lots. Soft steel bars, 1.80c 


Tool Steel Base S$1zes Go rd standard 
quality, 7 extra grades, I3c. and up 
ward 

Machinery Steel Base sizes From 
store, 2.05 (@ 2.10 

Cold Rolled Steel Shafting—2.9go0c. from 


Copper—Lake Superior ingot, 14 a 
1434¢ ’ electr lytic, 14’4 (@ 14%4C.; Cast 


Pig Tin—In 5 lots, f. o. b. 
York, $28 @ $28 50. 


Pig Lead 4.37 2c 


and 10-ton 


for carload lots. 


Spelter 5.60 (a 5.75¢ 
\ntimony Cookson’s 734 @ 75% 
Hallett’s, 634 @ 7c other brands, 6 (a 


0344¢. 
Lard Oil—Prime City, 74 to 77¢., ac 
cording to brand and quantity, ranging 


from one barrel up to large lots 





Manufacturers. 


Hollow Ware 
J., have been burned. 


The 
Vineland, N. 
The Hollenbeck Press, 
paring to erect a large new 


Capitol Glass Works, 
Indianapolis, is pre- 
book plant 
granted for a machine 
shop addition for P. W. Dietley, Erie, Pa. 
Ii. H. Wood & Co., Lakeport, N. H., 
probably rebuild their burned hosiery mill. 
Window 
Del., 
The electric light company’s plant at Lake 
port, N. H., was destroyed by the recent fire. 
Parber Bros., machinists, Syracuse, N. Y., 
are considering the erection of a new building. 


A permit has been 
will 


Company's 
burned. 


The Christiana Glass 


works, Wilmington, has been 


The J. M. Guffey Petroleum Company, Pitts 
burgh, Pa., is about to build a plant at Bever 
ly, Mass. 

ce. Vv. in, 
Trenton, N. J., 
in Greensboro, N. C. 


refrigerator manufacturer, of 
will establish a branch factory 


novelty 
Minn., 


auvertising 
Paul, 


Brown & Bigelow, an 
manufacturing 


propose to build a larger plant. 


concern of St. 


bring to 
Are 


made to 
Incandescent 


are being 
the General 


Negotiations 
Syracuse, N. Y., 
Lamp Company, of New York city. 


Floods have greatly damaged the cotton 
mills of the Clifton (S. C.) Manufacturing 


Company and Pacolet (S. C.) Manufacturing 
Company. 
“J M. Anderson & Co.,” 


are reported to be negotiating in regard to the 


Pittsburgh, Ta., 


possible location of a large metal roofing plant 


at Flora, Ind. 
The Standard Brick Company, of Spring 
wells, Detroit, Mich., will build a new plant. 


The company has been organized with a capi- 
tal of $25,000. 
A proposition looking to the establishment 


of a good sized silk mill at South Sharon, Pa., 
has been made by a New York firm to the 
Sharon Board of Trade. 

The Coates Clipper Manufacturing Com- 


AMERICAN MACHINIST 


build a 
New ma 


pany, Worcester, Mass., 
100x70-foot, two-story 


chinery installed. 


proposes to 
addition. 
will be 
Ont., has burned the sash 
and planing mills of David 


Fire at Ottawa, 
and door factory 


son & Thackray and the printing and titho 
graphic establishment of the Mortimer Com 


pany 
The Dey Time Register Company, Syracuse 


N. Y., will build a new plant. The main build 


ing, as planned, will be five stories high. On 
the second floor of the power-house will be 


dry kilns 


Colonel Harrier, of Baltimore, the inventor 


and manufacturer of a smoke-consuming fut 
nace, may locate a Western factory in Peoria 
Ill.. and employ over 100 men. He has a fa 
tory in Pittsburg which gives employment to 
several hundred 

The Hyde Steel Tool Company, Syracuse 
N. Y.. which has a process for converting 
malleable iron into steel and is manufacturing 
pipe dies, hammers, axes, ete., will enlarge its 
plant and has bought 2% acres of ground on 


which it will build a factory 


The Drug 
of bromo-seltzer, 


Emerson Company, manutfact 
Raltimore, sid proposes 
Maywood 


include two 


build a manufacturing 
N. J 


main 


pliant aft 


The buildings to be erected 


factories of brick and steel construction 


an e? boiier house, laboratory 


office 


gine and 
building 
Leon and Henry Charies and Joseph Guyux 
Mondron, a committee representing 
committees at Hartford 
Fairmount, W 
three 


and Leon 
three co-operative 
City, Ind., 

Va.. where 
window 
and a thirty-blower tank 


have returned from 
they contracted to 
ien-pot 


erect 


glass factories-—-two plants 


A new automobile factory is shortly to be 
built in Detroit, Mich the members of the 
eompany are Henry B. Joy, Phillip TH. Me 
Millan, Joseph Boyer, Russell A. Alger, Jr 
Fred M. Alger and others. The works will in 
clude a plant at Warren, © The company 
will employ about 600 men 

The Consolidated Press & ‘Tool Company 
96 North Clinton street, Chicago, has been 


organized to build a complete line of 


presses, 


dies and sheet metal tools They will also 
design and develop special and automatic: 
machinery and attachments for the economi 


cal working of sheet metal 


formed in Lester 
of the 


which, it is an 


A stock company is being 
shire, N. ¥ the 
Spool & Bobbin 


noune°d, will be 


for purposes Mauson 
Company, 
moved to the 
Fifty hands 
Marshall 


its old plant 


village within 


a few months will be 
at first The 
has sold the company 

The Chickamauga 
a. Chickamauga, Ga., is 


employed 
Furniture Company 
Manufacturing Company 


being reorganized as 


the New Chickamauga Manufacturing Com 
pany New machinery will be installed. The 
artic'es manufactured have included wvoxes 
berry crates, butter firkins and baskets. Later 
on the manufacture of excelsior will be addea 

The Coatesville (Pa.) Boiler Works have 
just completed new shops, enabling them to 


nearly three times the work of a 
\ The 
nounced, is to 
giving maximum 
High-duty 
struction are its specialties 

Rochester, N. Y 


recently 


handle 


vear ago company’s policy, as an 
full 


output at 


run at capacity at all 


times, minimum 
boilers and plate metal con 


cost 


It is stated at that the 
Mutschler Machine Company, 
ized, will manufacture a machine patented by 
Frederick Mutschler for the quick and 
preparation of drafts, checks, money orders, 
ete It is said to be the intention of the com 
pany to equip a plant in that city which, it is 
expected, will be in operation about July 1 
The 
Toronto, 


organ 


safe 


Foundry Limiteu, 


(pump department), 


Canada Company, 


Ont announces 


that it has recently purchased the manufac 


turing plant and business of the w.orthey ¢ 


pany, Limited, and will continue the manufac 
ture of pumping machinery in the new works 
It has retained the services of J. VP. Northey 
who will remain as manager of the depart 
ment 

It is reported at New Brighton, Va., that 
arrangements are being made for the construc 
tion of one of the largest ste I s in ia 
part of the State, pro_aviy at Bridgewater 


John Reeves, presi 


rhose interested include 

dent of the First Nationa Bank Leave 

Fails Georg W Morrison, cashier hie 

Farmers Nationa Bank, Beaver as d 
het bankers 





pure hased the Coo 
Ing Companys plant 
Switch & Frog Works pli 





(ity and erecting a mmplete sw l £ 
i ry, foundry and machine sl 1 is in 
marke I og pmien I 
Pine mpal ils ntends to indle pene 
way supp ind materials. FF. W. 1 
vVico-presiden ind i i S l 
neral otlices wi be at mo Now |] dl 


Building, Kansas City, M 








Miscellaneous Wants. 


tdvertisements will be inserted under this 
head at 25 cents a line, cach insertion Copy 
should be sent to reach us not later than Nat 
urday morning for the ensuing wee s issue 
imsiweors addressed to our care i he for 
rarded 

Grant Gears See upper corner, page 62 

Caliper cat. free ke. G. Smith, Columbia, Pa 


Wal.M.Wks.,Waltham, Mass 
Pat. Wks., Cincin., O 
Geo. M. Mayer, M, i 


lunches & dies 
‘incinnati 


Experimental work 
Monadnock, Chicago 


Working drawings made at 


atterns 


moderate prices 





I’. O& Box 943, New Haven, Conn 
Will buy or pay royalty for good patented 
machine or tool tox 2S2, AMER. Macu 


Light and fine mach'y to order; models and 
work specialty. E. O. Chase, Newark, N. J 
Automatic machinery and con 
structed by the Wellman utting Ma 
chine Co., Medford, Mass 
Wanted—Competent 


elec 


designed 
Sole ¢ 


managers, superinten 


dents and foremen James Brady, Room J, 
20th Floor, 220 Broadway, New York 

Special and light macainery, models; sub 
press and blanking dies a specialty, also fine 
tool work. Box 250, Waterbury, Conn 

Mechanical engineers want positions; we 
have investigated their records and can fur 
nish competent men for all kinds of technical 


work Engineering Agency, Cuicago 
lbraftsmen for all classes of work ovel 
200 actual vacancies for technical men 5.000 


positions filled in 10 
Agency, 10 Monadnock 

Party with money to invest 
either complete ownership of, or an 
active interest in, a manufacturing 
Address Box 368, AMERICAN MACHINIS1 

Capital wanted by 
handle increasing 
pre.erred fine opportunity 
required and given. Apply 
care AMERICAN MACHINIS1 

Wanted-——A 


years Engineering 
Block, Chicago 
desires to put 
chase 


business 


well-established works | 

practical partnet! 
high reference 

“Engine Builder 


business 


practical manufacturing, all 


around machinist and superintendent to take 
an interest in business already estatiished 
with $2,000 to $5,000; must be a hustler. Box 
356, AMERICAN MACHINIS1 

Party to buy, or manufacture and s+ on 
royalty, new patented countershaft for ma 
chine tools; requires but one belt to drive and 


reverse : good 
cern tox 
Would like the 
would manufacture and patented 
of high merit (in power-transmission line) 
on royalty covered by American and Euro 
pean patents. Box 345, AMER. MACHINIS' 
Wanted A man experienced in the 
facture of emery and corundum wheels 
thoroughly familiar with the different 
making wheels, bricks t 
write full particucars 
AMERICAN MACHINIS1 


opportunity § for 
AMERIK 


pushing con 


AN MACHINIS! 





that 
articie 


address of company 


sell 


manu 
one 
pro 
ones and 


Addres 


cesses of oils 
spec ialties 


care 








Wants. 


Situation and Help Advertisements only in- 


serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line No advertisements under two lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week's issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 


forwarded; but replies will not be 
If not forwarded they will be de 
without notice. Original letters of 


not to be 
returned 
stroved 


recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. State mentioned indicates present 


address of advertiser. 


. . 
Situations Wanted. 
CONNECTICUT. 

Position wanted as shipping clerk; 8 years’ 
experience in packing machinery and _ tools. 
Address Box S58, AMERICAN MACHINIST. 

Machine shop foreman of 35 wishes to make 
a change; 18 years’ experience on all kinds of 
machinery familiar with modern methods; 
competent to handle both men and work; 6 
years in present position, handling from 50 to 
75> men; New York, Jersey or Pennsylvania 
preferred. Address ©. Warren, 1803 Strat 
ford ave., Bridgeport, Conn, 

MASSACHUSETTS 

Mechanical engineer, technical graduate, 13 
years’ experience in design of steam and power 
pumps and steam engines, desires a_ position 
of responsibility. Box 862, Amer. MACH. 

Mechanical superintendent, with experience 
as foreman, master mechanic and mechanical 
engineer, is open for position; up to date in 
manufacturing ; Eastern States preferred. Ad 
dress Box 3638, AMERICAN MACHINIST. 

Young man, now with one of the largest 
machine companies in New England, who has 
practical knowledge of macnine and card cata 
loging and standardizing small machine parts, 
desires to change. Box 364, AMER. MACH. 

NEW JERSEY. 

First-class foundry foreman; 
foundry for last 6 years; best references. 
352, AMERICAN MACHINIST. 

Situation as superintendent or general fore- 
man in automobile factory by up-to-date man ; 
12 years’ experience as factory superinten 
dent; thorough knowledge of automobile de- 
signing and construction. Address Box 367, 
AMERICAN MACHINIST. 

NEW YORK. 

Machine designer, ete., wants position. Ad- 
dress Box 63, AMERICAN MACHINIST. 

Wanted—Position as foreman with reliable 
concern; varied experience; can handle help 
profitably and is a thorough mechanic. Ad 
dress ©. K., care AMERICAN MACHINIST. 

As assistant to manager or superintendent, 
by married man with 8 years’ experience in 
shops and drafting rooms in electrical and 
general manufacturing. Box 361, Am. MAcH. 

Bright man, 1 year high ; 


charge of 
Box 


young school, 3 
years’ apprenticeship in machine shop, study 
ing Scranton school successfully, desires posi 


tion in New York drawing room. Box 355, 
AMERICAN MACHINIST. 
OHTO, 
Draftsman; experienced, neat, rapid. P. O 
tox 1063, Mechanicsburg, Ohio. 
Assistant superintendent or general fore- 


man, with exceptional ability and experience, 
wishes to make a change. Box 295, Am. M 
Thorough machinist and wood pattern mak 
er with knowledge of drawing desires position 
in drafting room of progressive concern tox 


joo, AMERICAN MACHINIST. 


PENNSYLVANIA 
« man with broad experience on classes of 
work involving both machinery and structural 
design wishes to change. Box 354, Am. M. 
Mechanical engineer, German, good drafts 
man, with S years’ drawing-room and 4 years’ 


shop experience in general machinery and 
erane work, wants position. LBrasack, 29 N 
Oth st., Philadelphia. 


TEXAS 

Mechanical engineer, of 11 years’ experience 
as draftsman, machine designer, master me 
chanic, ete., on various classes of machinery, 
9 years with prominent Northern firms, de 
sires to locate in the Southeast as superinten 


dent or assistant, master mechanic or chief 
draftsman: has inventive ability; an expert 
machine designer, a systematizer and cost 


cutter; experienced in producing special tools, 
jigs, ete., for cheap production; best refer- 
ences tox G59, AMERICAN MACHINIST. 


VIRGINIA 


Technical graduate, 9 years’ experience in 


AMERICAN MACHINIST 


drafting room and shops, 2 years as instruc 

tor in machine work, desires position as in 

structor in technical school. sox 370, A. M. 
WISCONSIN. 

Designer, mechanical engineer, with shop 
and drafting-room experience in two large 
shops, 5 years’ experience, desires a position 
from July 1 to September 15. Address 222 
Charter st., Madison, Wis. 


Help Wanted. 
CONNECTICUT. 
Wanted—-An_ experienced, all-around 
chanical draftsman: steady position for 
right man. Apply Box 357, AMER. MACH. 


me- 
the 


ILLINOIS. 

We are constantly increasing the scope ol 
our work and invite applications for posi- 
tions from first-class patternmakers, molders 
and core-makers:; we always have vacancies. 
Address Allis-Chalmers Co., Lock Box No. 
1065, Chicago. 

Wanted—-A competent foreman to _ take 
charge of a department manufacturing special 
small must be familiar with jigs and 
special tools for expediung and duplicating 
work in the shop. Address, stating salary, 
tox 348, AMERICAN MACHINIST 


tools: 


INDIANA. 
Wanted—FExperienced mechanical salesman, 
between 30 and 40 years of age, wide awake, 
aggressive, temperate, to travel general ter- 
ritory of U. S. and sell a transmission appli- 
ance of recognized merit; salary from $1,500 
to $2,000, depending upon qualifications. Ad- 
dress Box 830, AMERICAN MACHINIST. 
MASSACHUSETTS 
Machinists wanted; good, all-round men on 
special automatic machinery; good pay and 
steady work. Apply to L. F. bales, Walpole, 


Mass. 
MICHIGAN. 
Wanted—Machinists and machine hands; 
Detroit, Mich. Apply Box 322, AM. MACH. 
Wanted—A machinist to work at the bench 


and run a lathe or boring mill when neces- 
sary; good opportunity for a steady man and 
prospects of advancement; write fully, giving 


experience, whether married or single and 
wages expected; all correspondence strictly 
confidential. Address ‘Michigan,’ care A. M. 


NEW JERSEY. 
Wanted—First-class toolmaker, experienced 
in building small automatic machinery. Ad- 
dress “Talking Machine,’ Box 360, Am. M. 
Wanted—-Lathe and planer hands for night 
work on heavy machine tool work; good 
wages to good men. Apply to The Pond Ma- 
chine Tool Company, Plainfield, N. J. 
Machinists wanted ; wages $2.50 per day of 
9 hours, or more, accora.ng to ability; time 
and a haif for over time; steady employment. 
De Laval Steam Turbine Co., Trenton, N. J. 
Wanted—-At once, mechanical draftsman 
for metallurgical works located on Staten 
Island Sound; state age, experience and sal 


ary expected. Address * Metallurgical,” care 
AMERICAN MACHINIST. 
Wanted—-A designer and draftsman who 


has experience in designing power presses and 
attachments, and with some practical knowl 
edge of shop work. Ferracute Machine Com 
pany, Bridgeton, N. J. 

Wanted—An Al toolroom foreman, experi 
enced on dies, gages, threading tools, jigs, fix 
tures, ete., for use in factory manufacturing 
small, interchangeable machinery, near New 
York; permanent position for a good man 
Address, with particulars, age, wages, etc., 
KE. P. W., care AMERICAN MACHINIST. 

Wanted—Lathe, planer, milling machine 
and vise hands, in works located within easy 
distance of New York and hiladelphia, manu 
facturing high-speed engines and employing 
200 to 300 men; steady employment; good 
wages and conditions to desirable men; state 
age and experience. Box 350, AMER. Macu 


YORK 


foreman for 
The Goulds 


NEW 

Wanted-—Working 
give age and experience. 
Co., Seneca Falls, N. Y 
New York city, foreman who 
! tools for manufacturing small, 
interchangeable parts: give age, experience 
and salary expected. Box 371, Am. Macnu. 

Several good detail draftsmen and men to 
check dimensions on electrical construction 
work; permanent positions in New York city: 
state age, experience and salary expected. Box 
365, AMERICAN MACHINIST 

Wanted——Several experienced mecnanical, 
electrical and architectural draftsmen. Apply, 
Stating experience and salary expected, Engi- 
neer in Charge, Drafting Dept., General Elec 
tric Company, Schenectady, N. Y. 
Wanted 


toolroom: 
Mfg 


By shop in 
has designed 


Immediately, 50 lathe, planer, 


June 11, 1903 


milling machine and vise hands; steady em 
ployment and good wages; we build engine 
lathes and other machine tools. Apply to or 


address The W. P. Davis Machine Co., Roches 
ter, N.. ¥. 

Patternmaker.—A _ thoroughly experienced 
and competent patternmaker on all classes of 
steam engine work, to take charge of pattern 
shop; the position is a permanent one to the 
right man; location Buffalo. Address I. I. W 
care AMERICAN MACHINIST 


Wanted—Mechanical draftsman, experienced 
on high-grade steam engine work; oppor 
tunity for right man to work into leading 


experience in 
have worked 
answered 


give salary expected, 
for whom you 
communications 


position ; 
detail, and state 
and how long; all 


and held confidential. tox 346, AM. Macu 
Machinists wanted in a small manufactu: 
ing town, one hour's ride from New Orn 


city; wages $2.50 per day of 9 hours; time 
and a half for over time; factory employs 
about 300 men; has been in existence over 20 
years, during which time it has never reduced 
wages or laid off men for lack of work; spe 
cial inducements will be oftered desirable men 
at this time; state nationality, age and ex 
perience for past 5 years. Box 200, Am. M 


OHIO. 


Wanted—Machinery salesman for United 
States and Canada, to sell a high-grade meta 


cutting-off saw on commission. jox «351, 
AMERICAN MACHINIST. 

Wanted—Two good wood pattern makers 
also two metal pattern makers; those with 
experience in iron pipe fitting and valve 
work preferred; good wages. Address Box 


369, AMERICAN MACHINIST 


PENNSYLVANIA. 


Patternmakers, molders and machinists: 


steady employment; good wages: call 01 
write. Mfrs. Asso. of Pittsburg, 903 Lewis 


Block, Pittsburg, Pa. 

Wanted—First-class fitters, experienced on 
vertical boring and turning mills ; good wages 
and steady employment. Colburn Machine 
Tool Company, Franklin, Va 

Wanted—A first-class metal pattern maker 
on pipe fittings and vaives; work consists of 
fitting patterns on stripping and plain plate 
molding machines; state age and experience 
Address Box 366, AMERICAN MACHINIST 

We are constantly increasing the scope of 
invite 


our work and application for posi 
tions from first-class patternmakers, molders 
anu machinists; we always have vacancies 


Address The Westinghouse Machine Company, 
East Pittsburgh, Pa. 

Wanted—Thorough, competent general fore 
man to take charge of shop for building pipe 
threading machinery; must have had experi 
ence in all its branches; give age, experience, 
salary expected and reference. Box 3519, 
AMERICAN MACHINIST. 

Wanted—Machinists for floor, vise and ma 
chine work in a new machine shop with all 
modern equipment, building s.eam engines and 
general machinery; in applying state your 
age, experience and reference. Apply or ad 
dress Kenney & Co., Scottdale, Pa. 

Wanted—Thorough, competent general fore 
man to take complete charge of machinery 
end of a shop manufacturing cast and mal 
leable iron pipe fittings and valves ; must have 
had experience in the best methods, designing 
machinery for same, ete.; give age, experi 
ence, salary expected and also references 
sox 318, AMERICAN MACHINIS1 

Wanted—A technical college graduate of at 
least 4 years’ practical and responsible experi 
ence in the designing of special machinery 


application must contain a list of at least a 
dozen machines (not engines) designed by 
candidate, and also contain an outline of the 


variety of work he would give to each of a 
score of seniors on the basis of 300 hours, and 
propcse a method of conducting this work 
should have a broad, working knowledge ot 
the principles of mechanics; salary $1,500 
can earn another hundred: promising condi 
dates will receive additional information from 
a circular that will be forwarded; required 
work begins September 23 Send promptly 
list, outline and reference f 


s to Professor ot 
‘ 


Mechanical Engineering, 357 Market st., Beth 
lehem, Pa. 
WEST OF MISSISSIPPI 
Wanted—A mechanical draftsman: one who 


had had a wide experience and is capable of 





checking drawings; state salary expected 
permanent position. Box 333, AMER. Macu 
WISCONSIN 
Wanted—Competent machine and bench 


hands. The Kempsmith Mfg. Co., Milwaukee, 


Wis 
Wanted —A 


first-class foreman patcernmak 


er in modern shop: must be experiencea on 
medium and heavy machine tool work. Write, 
giving full particulars, to Box 349, Am. Macu 
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Now Y. E : Federal Mfg. Co., Cleveland, O in, oo 2 
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l’rentiss Vise Co s4 
Quint A. Db t 
Rabiger Bros. & Co lw” 
Railway Appliances ¢ so 
Rand rill Co ss. 
Ransom Mfg. Co " 
Reade Machinery Co is nd 1 
Reed Co., F. iE o4 
Reed Mfg. Co S4 
Reeves Vulley Co ’ 
Regal Gasoline Engine ¢ tl 
Reliance Machine & ‘| ‘ s4 
Rivett-Dock Co v2 
Robbins & Myers Co., The si 
Rogers Boat, Gage & Dri 

Works, John M ret) 

Safety Emery Wheel Co uo 
Saunders’ Sons, |) the 
Sawyer Gear Works tie 
Schieren & Co., Chas \ ’ 
Schumacher & Boye ’ 
Schwerdtle Stamp Co S7 
Scranton & Co., ‘The uF 
Sebastian Lathe Co 4 
Sellers & Co., In Wi in 1s 
Seneca Falls Mfg 0 i 
Shelby Steel Tube ¢ tie 
Shultz Belting Co 1s 
Sibley & Ware 4 
Simonds Mfg. Co He 
Skinner Chuck Co ob 
Slocomb Co., J. ‘I 
Smith, fF. L 70 
Sprague Electric «o 


Standard Connecung Rod Co, 61 


Standard Gauge Steel Co St 
Starrett Co L. SS is 
Steel Roll Mangle Co SS 
Steel Set Diamond Co 62 
Steelo Co Ss. 
Stevens & Co., Milo B o7 
Streit Machine Co., A 76 
Struthers-Wells (Co 1 
Stuart's Foundry & Mach. Co 
tih Cove 

labor Mfg. Co > 
rhompson, Hugh | H2 
rhroop Perforating Co 4 
rindel-Morris Co 7 
Toledo Machine & Tool Co rah 
Toomey, Frank 0) 
Triumph Electric Co 74 
rrump Brothers Machine Co. 66 
rucker, W. W. & C.F 70 
rurner Brass Works s4 
Underwood « Co., Il. B S1 
Vande rbeek Pool Works 14 
Veeder Mfg. Co ah 
Waltham Watch ‘lool Co Sv 
Ward & Son, Edgar ‘I ao 
Warner & Swasey Co 4 
Washburn Shops 4 
Watson Stillman Co S7 
Webster & Verks Tool Co 10 
Wells Bros. Co hi) 
Westcott Chuck Co Oh 
West Ilaven Mfg. Co ith Cover 
Westinghouse Elec. & Mfg. Co. 75 
Whitcomb Mfg. Co 77 
Whitney Mfg. Co iG and Ye 
Whiton Machine Co > 3 Hh 
Wickes Bros HP 
Wiley & Sons, John st 
Windsor Machine Co Phe v1 
Winkley Co., The rh 
Woodward & Powell VPlaner ¢ ti4 
Woodward & Rogers ¢ 74 
Worcester Mac Screw ¢ 70 
Wo Machit ( ‘ ( ) 
Wvke & Co , 
Wyman & G&G don fth ¢ 
Yale & Towne Mfg. ¢ l and Sv 
Belting, Rubber 
N. Y. Belting & VDacking New 

York 
Peerless Rubber Mf ( New 

York 
Belts, Polishing 
Barr, H. G Worcester, Mass 
Bending Machines, Iiy- 

draulic 
tement, Miles & Co., New York 


Watson-Stillman Co., New York 
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Bending Machinery, Plate 


Ililles & Jones Co., Wilmington, 
Del 

Perkins Mach. Co., So. Boston, 
Mass. 

Wickes Bros., New York. 


Bending Machines, Power 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
Cincinnati Punch &« 
Cincinnati, O. 
Reade Mchry. Co., Cleveland, O. 


Shear Co., 


Blocks and Tackles 
Hand. 


Nee Hoists, 
Blowers 
Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, N. Y. 
Champion Blower & Forge Co., 
Laneaster, Pa. 
Exeter Mach. Wks., Exeter, N. H. 
Print Machines 
New York. 
Co., Pitts 


Blue 

Keuffel & Esser Co., 

Pittsburg Blue Print 
burg, Pa. 

Blue Print Wringers 

Keuffel & Esser Co., New 

Pittsburg Blue Print Co., 
burg, Pa. 


York. 
Pitts 


Boilers 


Chandler & 
apolis, Ind. 
Hawley Down 
Chicago, Ill 
Struthers-Wells Co., 
Wickes bros., New 


Taylor Co., Indian 


Draft Furnace Co., 
Warren, Pa. 
York. 


Bolt and Nut Machinery 
Acme Mehry. Co., Cleveland, O. 
Detrick & Harvey Mach. Co., Bal 
timore, Md. 
Hloward Iron 
Pratt & Whitney 
Conn. 
Reliance Macn. 
land, ©. 
Webster & Perks Tool Co., Spring 
field, O. 


Wks., Buffalo, N. Y. 
Co., tartford, 


& Tool Co., Cleve- 


Wells Bros. Co., Greenfield, Mass. 
Books, Mechanical 
Baird & Co., Henry Carey, Phila- 


delphia, Pa. 
Derry-Collard Co., New York. 
Henley & Co., N. W., New York. 
Wiley & Sons, John, New York. 


Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Provi., R. I. 

Bement, Miles & Co., N. Y. City. 

Betts Mach. Co., Wiimington, Del. 

Binsse Mach. Co., Newark, N. J. 

Dallett & Co., Thos. H., Phila., Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Draper Mach. Tool Co., Worcester, 
JMIASS. 

Fosdick Mach. 
nati, O. 


Too: Co., Cinein 


McCabe, J. J., New York. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 


Pratt & Whitney co., Hartford, 
Conn 

Prentiss Tool & Supply Co., New 
York 

Warner & Swasey Co., Cleveland, 
oO. 


Boring and Turning Mills 

American Tool Wks. Co., Cin., O 

tjement, Miles & Co., New York. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont. 

Betts Mach. Co., Wilmington, Del. 


Brown & Zortman Mehy. Co., 
Pittsburg, Pa. 
Bullard Mach. Tool Co., Bridge 


port, Conn 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Warner & Swasey Co., Cleveland, 
Ohio. 


Carborundum 
Wheels. 
Castings, Brass and Bronze 


Kisinger-Ison Co., Cincinnati, O. 
Turner Brass Works, Chicago, Iil. 


See Grinding 





Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 
Castings, Steel 

Christensen Engineering Co., Mil- 

waukee, Wis. 
National Electric Co., Milwaukee, 
Tis. 

Uniform Steel Co., Rahway, N. J. 
Centering Machines 

sjement, Miles & Co., New York. 
Niles Tool Works Co., New York. 
Phoenix Mfg. Co., Hartford, Conn. 
Pond Mach. Tool Co., New York. 


Whiton Machine Co., D. E., New 
London, Conn. 
Woodward & Rogers Co., Hart- 


ford, Conn. 

Centers, Planer 

Fay & Scott, Dexter, Me. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., 
Conn. 

Reed Co., F. E., 


Hartford, 
Worcester, Mass. 


Chains, Driving 
Works, Boston, Mass. 
Bridgeport, 


tjoston Gear 
Bridgeport Chain Co., 


Conn. 
Federal Mfg. Co., Cleveland, O. 
Jeffrey Mfg. Co., The, Columbus, 
Ohio. 
Link Belt Engr. Co., Phila., Pa. 
Morse Chain Co., ‘Trumansburg, 


ie Be 
Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 
Brown & Sharpe Mfg. Co., 
dence, R. . 
Cleveland Automatic 
Cleveland, O. 
Draper Mach. Tool Co., Worcester, 
Mass. 
Le Blond Mach. 
Cincinnati, O. 
Potter & Johnston 
Pawtucket, R. 1. 
Pratt & Whitney Co., Hartford, 
Conn. 
Reed Co... F. E.. 
Warner & Swasey 
Ohio. 
Windsor Mach. 
Chucks, Drill 
Almond, T. R., Brooklyn, 
Brown & Co., R. New 
Conn. 
Cleveland 
land, 0. 
Cushman Chuck Co., 


Provi 


Mach. Co., 


Tool Co., R. k., 
Mach. Co., 


Worcester, Mass. 
Co., Cleveland, 
Vt. 


Co., Windsor, 


| eS 
Hlaven, 


Twist Drill Co., Cleve- 


Hartford, Ct. 


Goodell-Pratt Co., Greentield, 
Mass. 

The Ek. Horton & Sons Co., Wind- 
sor Locks, Conn. 

Modern Tool Co., Erie, Pa. 

Morse Twist Driul & Mech. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 


Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming 


ton, Del. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E., New 


London, Conn. 


Chucks, Lathe 
Cushman Chuck Co., Hartford, Ct. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

The E. Horton & Son Co., Wind 
sor Locks, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., New Britain, 
Conn. 

westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. Ek., New 
London, Conn. 

Chucks, Scroll 

Whiton Mach. Co., D. E., New 


London, Conn. 


Chucks, Split 


Faneuil Watch Tool Co., Boston, 


Mass 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi 
cago, Ill. ; 

Faneuil Watch Tool Co., Boston, 
Mass. . 


Kisinger-Ison Co., Cincinnati, O. 


New Haven Mfg. Co., New Haven, 
Conn. 

Patterson, Gottfried & Hunter. 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Smith, F. L., Franklin Falls, N. H. 





Compound, Boiler 
Harris Oil Co., A. W., Provi., R. 1. 
Compound, Pipe Joint 


Dixon Crucible 
City, B. J. 


Co., Jos., Jersey 


Compressors, Air 


Blanchard Mach. Co., Boston, 
Mass. 

Chicago Pneumatic 
cago, Ill. 

Christensen, N. A., 


Tool Co., Chi 


Milwaukee, 


is. 
Curtis & Co. Mfg. Co., St. Louis, 
Mo. 
Gray-Blaisdell Co., Bradford, Pa. 


Herron & Bury Mfg. Co., Erie, Pa. 

Ingersoll-Sergeant Drill Co., New 
York. 

Rand Drill Co., New York. 

Connecting Rods and Straps 

Standard Rod 
Beaver 


Connecting Co., 
Falls, Pa. 
Consulting Engineer 


Thompson, Hugh L., Waterbury, 


Conn. 
Controllers and Starters, 
Electric Motor 


Cutler-Hammer Mfg. Co., Mil 


waukee, Wis. 
Coping Machines 


Long & Allscatter Co., 
Ohio. 


Hamilton, 
Correspondence Schools 
See Schools, Correspondence. 
Cost Keeping System 
Industrial Time Keeping & 
System, Bantam, Conn. 


Cost 


Counterbores 


Slocomb Co., J. T., Provi., R. I. 


Countershafts 

Builders’ Iron bury., Provi., R. 1. 

National Machine Tool Co., Cin 
cinnati, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reeves Pulley Co., Columbus, Ind 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Counters, Machinery 
Veeder Mfg. Co., Hartford, 


Counting Printing 
Wheels 
Franklin Mfg. Co., 


Conn. 


and 


Syracuse, N. Y. 

Couplings, Shaft 

Caldwell & Son Co., H. W., 
cago, 

Cresson Co., Geo. V.. Philadel... Pa. 

Davis Mach. Co., W. P., Roches 
ter, N. Y. 

Patterson, Gottfried «& 
Ltd., New York. 

Stuart, R. J., New Hamburg, N. Y. 


Chi 


Hunter, 


Cranes 
frown Hoisting 
City. 

Case Mfg. Co., Columbus, O 

Chambersburg Engr. Co., 
bersburg, Pa. 

Cleveland, Crane & Car Co., 
liffe, O. 
Curtis & Co. 
Mo 
Franklin 

Co., Franklin, 
Lane Mfg. Co., 
Niles-Bement-Pond 
Northern Engineering 

troit, Mich. 
Obermayer Co., S., Cincinnati, O. 
Pawling & Harnischfeger, Milwau- 

cee, Wis. 
Sellers & Co., 


Mach. Co., N. Y. 


Cham- 
Wick- 


Mfg. Co., St. Louis, 


Portable Crane & Hoist 
Pa. 

Montpelier, Vt 
Co., New York. 
Works, De 


Wm., 


Crank Shafts 


Standard 
Beaver 


Philadel., Pa. 


Connecting Rod Co., 

Falls, Pa. 

Crank Pin Turning Machine 

Underwood & Co., H. B., Phila 
delphia, Pa. 

Crucibles 

Dixon Crucible Co., 
City, N. J. 

Obermayer Co., S., 


Jos., Jersey 


Cincinnati, O. 


Cupolas, and Ladles, Foun- 
dry 

Northern Engr. .orks, Detroit, 
Mich. 


Cincinnati, O. 
Philadel., Pa. 


Obermayer Co., 8., 
Paxson Co., J. W., 





Cutters, Milling 


secker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve 


land, O. 
Gay & Ward, Athol, Mass. 


Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J 


Standard Tool Co., Cleveland, ©. 

Whitney Mfg. Co., Hartford, Conn. 
Cutting-Off Machines 

Miles & Co., New York 

Mfg. Co., Edwaras 


Bement, 

Bignall-Keeler 
ville, . 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Davis Mach. Co., W. P., 
ter, Bw. x. 

Hurlbut-Rogers Mach. Co., 


Roches 


pouth 
Sudbury, Mass 
Newton Mach. Tool Wks., Phila 
delphia, Pa. 
Niles Tool Works Co., New York 
Pond Maen. Tool Co., New York 


Cutting-off Tools 
Armstrong Bros. Tool Co., Chi 


cago, Ill 


O. K. Tool Holder Co., Shelton, 
Conn 

Pratt & Whitney Co., Hartford, 
Conn. 


Cyclometers 


Veeder Mfg. Co., Hartford, Conn 
Diamond Tools 
Steel Set Diamond Co., New York. 


Dies, Sheet Metal 
Bliss Co., E. W., Brooklyn, N. Y. 


Hay-Budden Mfg. Co., Brooklyn, 
oF 

Perkins Mach. co., So. Boston 
Mass. 


Toledo Mach. & Tool Co., Toledo, 


Ohio. 


Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Ideal Opening Die Co., New York 

Jones & Lamson Mch. Co., Spring 
field, Vt. 

Modern Tool Co., 


Erie, Pa. 


Pratt & Whitney Co., Hartford, 
Conn. 
Dowel Pins 


Cincinnati, O 
Conn. 


Obermayer Co., 8.,. 
Winkley Co., Hartford, 


Drawing Boards and Tables 


Keuffel & Esser Co., New York. 
Drawing Instruments 
Keuffel & Esser Co., New York. 


Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock 
ford, lil. 

Pratt & Whitney Co., Hartford, 
Conn. 


Drilling Machines, Boiler 
tjement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin 
cinnati, UO. 


Dallett & Co., Thos. H., Phila., Pa. 
Niles Tool Works Co., New York. 
Pond Mach. ‘Tool Co., New York 
Drilling Machines, Multiple 


Spindle 
Baker Bros., Toledo, O. 
Sarnes Co., B. F., Rockford, III. 


Barnes Co., W. F. & John, Rock 
ford, Ill. 

Barr, H. G., Worcester, Mass. 
jement, Miles & Co., New York. 
fertram & Sons Co., Ltd., John, 


Dundas, Ont. 
Bickford Drill & Tool Co., Cincin 
nati, O. 
Dallett & 


Co., Thos. H., Phila., Pa. 


Garvin Mach. Co., New York 

Harrington, Son & Co., Edwin, 
Philadelphia, ta. 

McCabe, J. J.. New York. 


Marshall & 
Chicago, Il. 
National Automatic 
Dayton, 0. 
Newton Machine 
Philadelphia, Pa. 
Niles Tool Works Co., 


Huschart Mehry. Co 
Tool Co, 
Tool Works, 


New York. 
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Drilling Machines, Multiple 
Spindle — Continued 

Prentiss Tool & Supply Co., New 
York. 

Woodward & Rogers Co., Hart 
ford, Conn. 

Drilling Machines, Pneu- 
matic 

Chicago Pneumatic Tool Co., Chi 
eago, Ill. 

Cleveland Pneu. Tool Co., Cleve 
land, 0 

Phila. Pneumatic Tool Co., Phila 


delphia, Pa 

Railway Appliances Co., Chicago, 
1] 

New York 

Equip Co., St 


Rand Drill Co., 
Standard ky 
Louis, Mo 
Portable 
If., Vhila 


Drilling Machines, 

Dallett «& 
delphia, Pa 

Ilisey-Wolf Meh. Co., 


co.. Thos 


Cinecin., O 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O 
Bement, Miles & Co., New York. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ont 

Bickford Drill & Tool Co., Cin 
cinnati, V. 

Cleveland Punch & Shear Works 
Co., Cleveland, O 


Dreses Mach. Too! Co., Cincin., O 
losdick Mach. Tool Co., Cincin., O 
Gang vo., Wm. E., Cincinnati, O 
Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa 
Hill, Clarke & Co., 
McCabe, J. J., New 
Marshall & Huschart 
Chicago, Ill 


Boston, Mass. 
York. 
Mechry. Co., 


Mueller Mach. Tool Co., Cincin., O. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 


York. 


Reade Mchry. Co., Cleveland, O 


Drilling Machines, Turret 


Niles Tool Works Co., New York 

Quint, A. D., Hartford, Conn. 

Vanderbeek Tool Works, Hart 
ford, Conn. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O 

Baker Bros., ‘oledo, O 

Barnes Co., B. F Rockford, Ill 
jarnes Co., W. F. & John, Rock 
ford, III. 

Barr, H. G., Worcester, Mass 

Bement, Miles & Co., New York 

Bertram & Sons co., Ltd., John, 


Dundas, Ont 
Brown & Zortman 
Pittsburg, Va 


Mehry. Co., 


Cincinnati Mach. Tool Co., Cin., O 

Davis Mach. Co., W. P., Roches 
ter, I ° 

Dwight Slate Mch. Co., Hartford, 
Conn. 


Fosdick Mach. Cinein 
nati, O 

Gould & Eberhardt, 

Harrington & Son 
hiladelphia, Pa. 

Hill, Clarke «w Co., 

Hoefer Mfg. Co., 

I 


Tool Co., 


Newark, N. J 
Co., Edwin, 
Mass 
Il] 


Boston, 


Freeport, 


e Blond Mach. ‘rool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & tiuschart Mechry. Co., 


Chicago, Lil. 

Niles Tool Works Co., New York 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn 

’rentiss Tool ¢<: Supply Co., New 
York. 


Sibley & Ware, South Bend, Ind. 


Washburn Shops, Worcester, 
Mass 

Whitney Mfg Co., Ilartford, 
(onn. 


Woodward & Rogers Co., Hari 


ford, Conn. 


Drills, Center 


Pratt & Whitney Co., Hartford, 
Conn 

Slocomb Co., J. T Providence, 
R 


Drills, Rail 
jement, Miles & Co., 
Niles Tool Works Co., 
Drills, Ratchet 
arker Co., Chas., 
Pratt & Whitney 


New York. 
New York. 


Meriden, Conn. 
Co., Hartford, 


Conn. 





Dust Collectors 
Allington & Curtis Mfg. Cv., Sag 


inaw, Mich. 
Dynamos 
Akron Elec. Mfg. Co., Akron, O 
Cc & C Electric Co., New York 
Christensen Engineering Co., Mil 


\.is 
Electric Co., 


waukee, 
Commercial 
apolis, Ind 
Crocker-Wheeler 
pere, N. J 
Eck Dynamo & Motor Co., Belle 
ville, N. J 


Indian 


Electrie Co., Am 


General Elec. Co., New York 

Jantz & Leist Elec. Co., Cincin., O 

Mechanical Appliance Co., Mil 
waukee, Wis 

Milwaukee Elec. Co., Milwaukee, 
Wis 

National Electric Co., Milwaukee 
Wis 

Northern Elec. Mfg. Co., Madison, 

is 

Robbins & Myers Co., Springtield, 
Ohio. 

Sprague Elec. Co., New York 

Storey Motor & Electric Co., Hat 


rison, N. J. 
Triumph Elec. Co., Cincinnati, O 
Western Electric Co., Chicago, Ill 
Westinghouse Electric & Mtg. Co., 
Pittsburgh, Pa 


Electrical Supplies 


Akron Elec. Mfg. Co., Akron, O 


Commercial Electric Co., Indian 
apolis, Ind 
General Elec. Co., New York 


Milwaukee Elec. Co., Milwaukee, 
Wis. 
Storey Motor & Electric Co., Har 


rison, N. J 
Triumph Elec. Co., Cincinnati, 0 
Western Electric Co., Chicago, Ill 
Westinghouse Electric & Mfg. Co., 
Pittsburgh, ba 
Elevators 


Albro-Clem Elevator Co., Phila 
delphia, Pa 

Curtis & Co. Mfg. co., St. Louis, 
Mo. 

Howard Iron Wks., ssuffalo, N. ¥ 

Morse, Williams & Co., Vhila., Va 

Emery Wheels 

See Grinding Wheels 

Emery Wheel Dressers 

Calder, Geo. tt., Laneaster, Pa 

Enclosures, Tool-room 

Merritt & Co. Philadelphia, Da 


Engines, Automobile 
Olds Motor Works, 


Engines, Gas and Gasoline 


Lansing, Mich 


fay State Gas Engine Co., Bos 
ton, Mass. 

Foos Gas Eng. Co., Springtield, O 

M'ddletown Mach Co., Middle 
town, WU. 

Mietz, August, New York 

New Era Iron Wks., Dayton, © 

Olds Motor Wks., Lansing, Mich 

Regal Gasoline Eng. Co., Cold 
water, Mich 

Struthers-Wells Co., Warren, Va 


Engines, Steam 


Buffalo Forge Co., Buffalo, N. Y 

Chandler & Taylor Co., Indian 
apolis, Ind 

Frick Co., Waynesboro, l’a 

Rand Drill Co., New York 

Struthers-Wells Co., Warren, Da 

Fans, Electric 

General Electric Co., New York 

Northern Elec. Mfg. Co., Madison, 


Wis. 


Sprague Elec. Co., New York 

Western Electric Co., Chicago, Lil 

Westinghouse Elec & Mfg. Co., 
Pittsburgh, Va 

Fans, Exhaust 

Buffalo Forge Co., Buffalo, N. Y 

Feed Water Heater and 


Purifier 


Hawley Down Draft Furnace Co., 


Chicago, Ill 
Files and Rasps 
Co., G. & H., Phila., Pa 
Schlemmer & Co., 


sarnett 
Hammacher, 


New York. 
Nicholson File Co., Provi., R. I 
Patterson, Gottfried & IlIlunter, 
Ltd., New York 


Filing Machines 
Mach. Co., 


Cochrane-Bly Roches 


ter, 


| Fillers, Oil Can 


The Winkley Co., liartford, Conn 
| Rabiger Bros. & Co Phila a 
Fittings, Steam 








Crane Co., Chicago, I 
Crosby Steam Gage & Valve ¢ 
Boston, 
Jenkins Bros., 
Lunkenheimer Co., 
Walworth Mfg. Co., 


Flexible Shafts 
Chicago Flexible Shaft ¢ Chi 
cago, Il 


York 
Cincinnati, © 
Boston, Mass 


Forges 
Buffalo Forge Co ) 
Miner & Veck Mfg ( New 


Hiaven, Conn 
Patterson, Gottfried & Hunt 
Ltd., New Lork 


Forgings, Drop 


Lillings & Spencer ¢ Ilartford 

| conn 

Miner & Peck Mfg. ¢ New 
Haven, Conn 

Wyman & Gordon, Worcester, 


ass 


Forgings, Hydraulic 


Wyman « Worcester 
Mass 


Gordon, 


| Forgings, Steel 
Hiay-Budden Mtg. Co., Bro 
N. ¥ 


Wyman & Worcestet! 


Mass 


Gordon, 


Foundry Furnishings 
|} Obermayer Co., 8S., 
l’axson Co., J. W., 


Cincinnati, 
Philadel., Va 
Furnaces, Coal and Oil 
Buffalo Forge Co., Buffalo, N. \ 
Ilawley Down Draft Furnace Co., 
Chicago, Il! 
(*bermayer Co., S., 


Cincinnati, v 


Furnaces, Gas 


Am. Gas Furnace 
Chicago rlexible 


cago, Ill 


Lo N. ¥ ( 


Shaft Co 


ity 
Chi 


Furniture, Machine Shop 
| New Britain Mach. Co., New Brit 
ain, Conn 


| Gagwes, Recording 
| Bristol Co., Waterbury, Conn 


Gages, Stanuard 
Brown & Sharpe Mfg. Co 
dence, BR 1 

Rogers, John M Oat 
Drill Works, Gioucester City 
N. J 

Sawyer Tool Mfg. Co ite 
Mass 


Slocomb Co., wv. T., Prov kK. I 


Starrett Co., L. S., Ath Mass 
Gages, Steam 
Crosby Steam Gage & Valve Co., 


Boston, lass 
Gear Cutting Machinery 


Becker-Brainaru Milling Mach 


Co., Hyde s’ark, Mass 

Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., trovi 
dence, R 

| Dwight Slate Mch. Co., Hartford, 
Conn. 

| Fellows Gear Shaper Co., spring 
field, Vt 

Gleason Tool Co., Rochester, N. ¥ 


Gould & Eberhardt, Newark, N. J 


Harrington & Son Co., Edwin 
Philadelphia, Pa 

Newton Mech. Tool Wks., Phi a 

Niles Tool Works Co., New York 


Whiton Machine Co., L. 1 New 
London, Conn 


Gears, Cut 


Bilgram, Hugo, Philadelphia, la 


Boston Gear Works, Bosto lass 
Brown & Sharpe Mfg. Co., roy 
dence, KR 
Faweus Mch. Co., Pittsburgh, Pa 
Fellows Gear Shaper Co., Spring 
field, Vt 
Gleason Tool Co., Rochester, N.Y 
| Gould & Eberhardt, Newark, N. J 
| Grant Gear Works, Boston, Mass 
Harrington, Son « Co Edwin 
Philadelphia, Pa 
| Horsburgh & Scott Co., The 


Cleveland, O 
| New Process Raw Hide Co., Syra 
| 
} cuse, N 


Nuttall Co., «&. D., Pittsburgh, Da 
Patterson, Gottfried & Hunter, 
Ltd., New York 
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Cut ( 


Philadelphia Gear 


Gears, 


“7? finue i 


— 


delphia, Va 
Sawyer Gear Wks., Cleveland, © 
Simonds Mfg. Co., Pittsburgh, I’ 
Gears, Molded 
Caldwell & Son Co li. W ( 
cago, | 
Franklin Mfg. Co., Syracuse, N. \ 
Greenwald Co soe a Cinein., t 
Gears, Rawhide 
Chicago Raw lLlide Co Chicag 
I 
Faweus Mi: e ¢ l 
I’ 
Horsburgh & S ( ( | 
‘ot 
Ne Process Raw Hide ¢ s 
S \. J 
Nutta co. & Br. 5 y ” 
Gears, Worm 
Albro-Clem Eleva Co. P dk 


phia, l’a 
us Mach. Co., Pittsbur 


awe x l’a 
Morse, Williams & Co., Vhila., Ia 
Nuttali Co., R. bb, P sburg ia 
Simonds olfg. Co l’ittsb a 


Graphite 


Dixon Crucible Co J Ji 
City, N. J 

Lubriphite Co., Jersey City, N. J 

Obermaver Co S., Cincinnat ‘) 

Grinders, Center 

Hleald & Son, L. S., Barre, Ma 

Hisey-Wolf Mach. Co., Cinein., © 


Grinders, Cock 


Windsor Mach. Co., Windso \ 
Grinders, Cutter 
Adams Co., swubuqus lowa 
Automatic Mach. Co., Greent ! 
Mass ’ 
Lecker-Brainard Milling Ma 


Co., Hyde Park, Mass 
Brown & Sharpe Mfg. Co Pros 


dence, R, 1 





Cincinnati Milling Mach. Co., ¢ 
cinnatl, © 

Garvin Machine Co., New Yor 

Norton Emery Wheel Co., Wor 
ter ass 

Pratt & Whitney Co Hartford 
Conn 

Rivett-Dock Co Boston Mass 

Woodward & Ro s Co Ila 
ford, Conn 

Grinders, Dise 

Besly & Co., Chas. H Chicag 
Ill 

Gorton Mach. Co., Geo., Racin 
Wis 

Iroquois Mach. Co., New Yort 

Ransom Mfg. Co., Oshkosh, Wi 


Grinders, Drill 


Gorton Mach. Co., Geo., Racin 
Wis 

Heald & Son, L. S., Barre, Ma 

Standard Tool Co., Cleveland, ©) 

Washburn Shops, Worces 
Mass 

Wilmarth & Morman Co., Gra 
Rapids, Mich 

Grinders, Tool 

farnes Co., B. | Rockford, | 

Barnes Co W. FL. & John, Ro 
ford, Ill 


Barr, H. G., 
Brown & Sharpe 
I 


Worcester, Mass 
Mfg. Co., Prov 


dence, R 


Diamond Mach. Co., Prov R. 1 

Gisholt Mach. Co., Madison, Wi 

Landis Tool Co., Waynesboro, L'a 

Modern Tool Co., Erie, Va 

Northampton Emery Whee ( 
Leeds, Mass 

Ransom Mfg. Co., Oshko \ 

Safety t.mery Wheel ¢ Spring 
field, © 

Throop Perforating Co Buff 
N 

Whitney Mfg. VJo., Hartford, ¢ 

Grinding Machines 

frown & Sharpe Mfg. Co - 
dence, R 

Builders Iron Foundry x 
dence, R. I 

Diamond Mach. Co., Prov Rn. | 

Falkenau-Sincla.r Co., Phila. Va 

Goodell- Pratt (o., Green ! 

aSS 

Gorton Mach. Co., Geo., Racin 
Wis 

Greenfield Mach. Co., Green ! 
Mass 


Hill, Clarke «a Co., Boston, Ma 
Hisey-Wolf Mch. Co., Cincin., © 
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Grinding Machines—Cont'd 

Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill 

Mechanical Appliance Co., 
waukee, Wis. 

Northampton 


Mil- 


Ixmery Wheel Co., 


Leeds, Mass. 

Norton Emery Wheel Co., Worces 
ter, Mass 

Norton Grinding Co., Worcester, 
Mass. 


Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Throop Perforating Co., Buffalo, 
a = 


Washburn Shops, Worcester, 
Mass. 

Webster & Perks Tool Co., Spring 
field, ©. 

Wilmarth & Morman Co., 
Rapids, Mich. 


Grand 


Woodward & Rogers Co., Hart 
ford, Conn 
Grinding Wheels 
Builders’ Iron Foundry, Provi 
dence, kk. 
Niagara Falls, 


Carborundum Co., 
ee 


Diamond Mach. Co., Provi., R. I. 
Hampden Cor. Wheel Co., Bright 
wood, Mass. 
Northampton 
Leeds, Mass. 
Norton Emery 
ter, Mass. 
Safety Ikmery 
field, O 
Whitney 


wmery Wheel Co., 


Wheel Co., Worces 


Wheel Co., Spring 


Mfg. Co., Hartford,Conn 
Barrel Machinery 

jement, Miles & Co., New York. 
Diamond Mach. Co., Provi., KR. I 
Niles Tool Works Co., New York. 


Pond Mach. Tool Co., New York. 
Reed Co., I. E., Worcester, Mass. 
Hack Saw Blades and 


Frames 
Diamond Saw & Stamping Wks., 
Buffalo, N. 


Goodell-Pratt Co, Greentield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 
Ltd., New ir.0Frk. 

Starrett Co., L. S., Athol, Mass. 


West Haven Mfg. Co., New Haven, 


Conn. 

Hack Saws, Power 

Diamond Saw & Stamping Wks., 
Buffalo, N. \. 

Hoefer Mfg. Co., Freeport, LI. 

West Haven Mfg. Co., New liaven, 
Conn. 


Hammers, Drop 


Bement, Miles & Co., New York. 

Billings & Spencer Co., Hartford, 
Conn, 

Bliss Co., E. W., Brooklyn, N. Y. 

Merrill Bros., Brooklyn, N. Y. 

Miner & Peck Mfg Co., New 
Haven, Conn. 

Perkins Mach. Co., So Boston, 


Mass. 
Toledo 
Ohio. 


Mach. & ‘Tool Co., Toledo, 


Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, ° 

Cleveland Pneumatic 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Ingersoll-Sergeant Drill Co., New 
York. 

Phila. Pneu. Tool Philadel- 
phia, Pa. 

Railway Appliances Co., Chicago, 


Tool Co., 


Co., 


il. 
Rand Drill Co., New York. 


Standard Ry. Equip. Co., St. 
Louis, so. 

Steel Roll Mangle Co., Chicago, 
Ill. 


Hammers, Power 


Scranton & Co., The, New Haven, 
Conn. 


Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Va. 

Chambersburg Engr. 
bersburg, Pa. 

Cleveland Punch & Shear Wks. 
Co., Clevelana, O. 


Co., Cham- 





Heating and Ventilating 
Apparatus 

Buffalo Forge Co., Buffalo, N. Y 

Heating Machines, Auto- 
matic 

Am. Gas Furnace Co., New York. 


Hoisting and Conveying 


Machinery 


Brown Hoisting Mchry. Co., New 
Tork. 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Hunt Co., C. W., West New Brigh- 
ton. N. X. 

Link Belt Engineering Co., Vhila 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Hoists, Electric 

Cc & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh 


ton, N. Y. 
Northern Engineering Works, De- 
troit, Mich 


Pawling «& tlarnischfeger, Mil- 
waukee, Wis. 
Sprague Electric Co., New York. 


Hoists, Hand 
Harrington, Son & Co., 
Philadelphia, Pa 


kdwin, 


Yale & ‘Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
cago, | 


Cleveland Pneumatic ‘Tool Co., 


Cleveland, O. 


Curtis & Co. Mfg. Co., St. Louis, 

Northern Engineering Wks., De 
troit, Mich 

Rand Drill Co., New York 

Igniters, Gas Engine 

Dayton Electric Mfg. Co., Day 


ton, O. 


Indicators, Speed 
Starrett Co., L. S., Athol, Mass 


Indicators, Steam 
Steam Gage 
Mass. 


Crosby & Valve Co., 
soston, 
Injectors 
Lunkenheimer 
Sellers & Co., 


Co., Cincinnati, O. 
Wm., Phila., Pa. 
Inspection and Tests 

Hunt Co., Robt. W., Chicago, IIL. 
Instruction Schools 


See Schools, Correspondence 

Insurance, Boiler 

Hartford Steam Boiler 
ns. Co., Hartford, Conn 


Insp. « 


Jacks, Hydraulic 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York 

Jack Planer 

Armstrong Bros. Tool Co., Chi 


eago, Ill. 
Key Seaters 
Baker Toledo, O 


Bros., 


Bement. Miles & Co., New York 
Chattanooga Mchry. Co., Chatta 
nooga, Tenn. 


Davis Mach. Co., W. P., Roches 
ter, N. * 
Mitts & Merrill, Saginaw, Mich 
Whitney Mfg. Co., Hartford, Conn. 
Keys, Machine 
Standard Gauge Steel Co., 
Valls, Pa. 
Whitney Mfg. Co., 
Lamps, Are 
General Electric Co., N. Y. City 
Western Electric Co., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Beaver 


Hartford, Ct 


Lathe Attachments 

National Machine Tool Co., Cin 
cinnati, O. 

Lathe Dogs 

Armstrong Bros. ‘Tool Co., Chi 


eago, Ill. 
Besly & Co., Chas. H., Chicago, 
Ill 


Le Count, Wm. G., So. Norwalk, 
Conn 

Pratt & Wh..ney Co., Hartford, 
Conn 


Tindel-Morris Co., Eddystone, Pa. 





Lathes 

American 

Automatic 
Mass. 

Barker & Co., Wm., Cincinnati, OU. 

Barnes Co., B. Rockford, Il. 
Sarnes Co., W. F. 
ford, Ill. 


Tool Wks. Co., 


Mach. Co., Greenfield, 


Bement, Miles & Co., New York. 

tjertram & Sons Co., Ltd., John, | 
Dundas, Ont. 

Bradford Mach. Tool Co., Cin., O. | 


Brown & Zortman 


Pittsburg, 1’a. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches 
ter; NZ. 


Diamond Machine Co., Prov., R. L. 


Draper Mach. Tool Co., Worcester, | 


Mass. 
Fay & Scott, Dexter, Me. 
Flather & Co., Nashua, N. H. 
Garvin Mach. New York. 
Greaves, Klusman Co., Cincin., O. 
Harrington, son & Edwin, 
Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 


C0:. 


Co., 


Lodge & Shipley Mch. Tool Co., 
Cincinnati, O. 
McCabe, J. J., New York 


Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Milwaukee Machine Tool Co., Mil- 
waukee, Wis. 

New Haven Mfg. Co., 
Conn. 

Niles Tool Works Co., New York. 

Pond Mach. ‘tool Co., New York. 

Pratt & Whitney C¢ liartford, 


New Haven, 


Conn. 

Prentiss Tool & Supply Co., New 
York. 

Reed Co., I. E., Worcester. Mass 


Schumacher & Boye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 
Seneca Falls Mfg. Co., Seneca 
Falls, N. Y 

Washburn 
Mass 


Shops, Worcester, 


Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., 
port, Conn. 


Bridge 


Lathes, Sench 


Faneuil Watch Tool Co., Boston, 
Mass. 

Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co., Spring 
field, ass. 


Lathes, Boring 


Streit Mach. Co., A., Cincin., O 


Letters, Pattern 

Brim, A. W., Seneca Falls, N. Y. 
Butler, A. G., N. Y. City. 
Levels 


Mass. Tool Co., 
Starrett Co., L. S., 


Mass. 
Mass. 


Greenfield, 
Athol, 


Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach Provi- 
dence, R. I 


i. 


Locomotives, Shop 

Hunt Co., C. W.. West New Brigh 
ton, N. Y. 

Lubricants 

Besly & Co., Chas. H., 

Dixon Crucible Cco., 
City, i. «. 

Lubriphite Co., 


Chicago, Ill. 
Jos., Jersey 


Jersey City, N. J 


Lubricators 

Besly & Co., Chas. H., Chicago, III 
towen Mfg. Co., Auburn, N. Y 
Crane,Co., Chicago, III. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, O. 


Machinery Builders, Special 


American Fdry & Mach Co., 
Hanover, Pa. 

Blanchard Mach. Co., The, Bos 
ton, Mass. 


Eclipse Mach. Co., Cleveland, O. 
Fawceus Mch. Co., Pittsburgh, Pa 
Hart, Fredk., Poughkeepsie, N. Y. 
Hoefer Mtg. Co., Freeport, III. 
Pratt & Whitney Co., Hartford, 
Conn. 
Simonds Mfg. Co., 
Woodward & Rogers 
ford, Conn. 


Pittsburgh, Pa. 
Co., Hart 


Cin., O. | 


& John, Rock- | 


Mehry. Co., | 


| Machine Screws 
Atlantic Mach. Co., 
Worcester Mach. 


cester, Mass. 


Mass 
Wor 


Boston, 
Screw Co., 


Machinists’ Small Tools 
Besly & Co., Chas. H., Chicago, I]! 
Billings & Spencer Co., Hartford, 


Conn. 

Brown & Sharpe oifg. Co., Provi 
dence, R. I. 

Cleveland Twist Drill Co., Cleve 


land, O. 
Hammacher, 

New York. 
McCrosky, F 


Schlemmer & Co 


B., Cincinnati, O. 


| Mass. Tool Co., Greentield, Mass 
| Patterson, Gottfried & Hunter, 
| Ltd., New York. 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 


Slocomb Co., J. T., Provi., R. I 
Standard Tool Co., Cleveland, U 
Starrett Co., L. S., Athol, Mass 
Wyke & Co, J., E. voston, Mass 


Machinists’ Supplies 
Schlemmer & CO 


Hammacher, 


New York 

| Patterson, Gottfried & Hunter, 

Ltd., New York 

| Mandrels, Expanding 

|} Nicholson & Son, W. H., Wilkes 

| barre, Pa 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve 
land, O 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Rogers, John M., Boat, Gage « 


Drill Works, Gloucester City, 
N. J. 
| Standard Tool Co., Cleveland, O 


Measuring Machines 


Rogers, John M., Boat, Gage « 
Drill Works, Gloucester City, 
N. J. 

Metal, Bearing 

Besly & Co., Chas. H., Chicago, 
Ill. 

Patterson, Gottfried & Hunter 
Ltd., New York 

Metal, Perforated 

Throop Perforating Co., Buffalo, 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi 
dence, R 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. ; 

Slocomb Co., J. T., Providence, 
R 

Starrett Co., L. S., Athol, Mass 


Milling Attachments 

The Adams Co., Dubuque, lowa 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, R 

Cincinnati Milling Mach. Co., 
cinnati, © 

Whitney Mfg. Co., 


Cin 
Hartford, Conn 


Milling Machines, Bench 
Watch Tool Co., 


Faneuil Soston, 


Mass. 
Hill, Clarke & Co.. Boston, Mass 
Loop-Lock Mach. Co., Waltham, 
Mass. 
Waltham Watch Tool Co., Spring 
field, Mass. 
Milling Machines, Plain 
American Tool wks. Co., Cin., O. 
Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New York. 
Bertram & Sons Co., Ltd., John, 
Dundas, Ont 
Provi 


Brown & Sharpe Mfg. Co., 

dence, R. I 

Cincinnati Milling Mach. Co., Cin 
cinnati, O 

Garvin Mach. Co., 

Hendey Mach. Co., 

Hill, Clarke & Co., 


New York 
Torrington, Ct 
Boston, Mass 


Kempsmith Mfg. Co., Milwaukee, 
Wis. 
Le Blond Mach. Tool Co., R. K., 


Cincinnati, O. 
Marshall & Huschart 

Chicago, Ill. 
McCabe, J. J., 


Mehry. Co., 


New York 


Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
ork. 





Whitney Mfg. Co., Hartford, Ct 
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Milling Machines, Horizon- 


tal 
Adams Co., Dubuque, lowa. 
Beaman & Smitn Co., Prov., R. I. 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New York. 
Hendey Mach. Co., Torrington, Ct. 


Ingersoll Mill. Mach. Co., Rock- 
ford, Ill 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Milling Machines, Portable 

Underwood & Co., H B., Phila 
delphia, Pa. 


Milling Machines, Universal 


American Tool Wks. Co., Cin., QO. 
secker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New York. 
jertram & Sons Co., Ltd., John, 
Dundas, Ont. 
Provi 


Brown & Sharpe Mfg. Co., 
dence, R. 1. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O 

Garvin Mach. Co., New 

Hendey Mach. Co., 
Conn 

Hill, Clarke & Co., 

Kempsmith Mfg. Co., 

Is 

Le Blond Mach. 
Cincinnati, O 

Marshall & Huschart 
Chicago, Il. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York 

Owen Mach. Tool Co., Springfield, 
Ohio. 


York. 
Torrington, 


Boston, Mass. 
Milwaukee, 


Tool Co., R. K., 


Mchry. Co., 


Prentiss Tool & Supply Co., New 
York. 

Waltham Watch Tool Co., Spring 
field, Mass 


Milling Machines, Vertical 


secker-Brainard Milling Mach. 
Co., Hyde Para, Mass. 

Bement, Miles & Co., New ork. 
grown & Sharpe Mfg. Co., Provi- 
dence, R. LI. 

Garvin Mach. Co., New York 

Ingersoll Mill. Mach. Co., Rock- 
ford, 5 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 

Niles Tool Works co., New York. 


Owen Mach. Tool Co., Springfield, 
Ohio. 

Pratt & Whitney Co., 
Conn. 

Milling Tools, 


Hartford, 


Adjustable 


Geometric Drill Co., New Haven, 
Conn 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 

Molding Machines 

Adams Co., The, Dubuque, lowa. 


American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring 
field, O. 

Molds, 
Jaw 

Field, Chas. H., Providence, R. I. 

Mortising Machines, Chain 

New Britain New Brit- 
ain, Conn. 

Motors, Electric 

Akron Elec. Mfg. Co., Akron, O. 

Cc & C Electric Co., New York. 

Christensen Engr. Co., Milwaukee, 
Wis. 

Commercial Electric 
apolis, Ind. 

Crocker-Wheeler Co., Ampere, N.J. 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co., Mil- 
waukee, Wis. 

Milwaukee Elec. Co., 


Hammer and Vise 


wmch. Co., 


Co., Indian- 


Milwaukee, 


is. 
National Electric Co., Milwaukee, 
Wis. 
Northern Electric Mfg. Co., Madi- 
son, Wis. 


Robbins & Myers Co., Springfield, 
Ohio. 

Sprague Electric Co., New York. 

Storey Motor & Electric Co., Har- 
rison, N. J. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Il. 

Westinghouse Flec. & Mfg. Co., 


Pittsburgh, Pa. 





Name Plates 
Franklin Mfg. Co., Syracuse, N. Y 
Turner Brass Works, Chicago, II! 
Nut Tappers 

Bolt and Nut 


Oil Cups and Covers 

Bay State Stamping Works, Wor 
cester, Mass. 

Besly & Co., Chas. H., Chicago, II 

tjowen Mfg. Co., Auburn, N. Y¥ 

Crane Co., Chicago, III 

Lunkenheimer Co., Cincinnati, O. 

Tucker, W. W. & C. F., Hartford, 


See Vachinery 


Conn. 
The Winkley Co., Hartford, Conn 
Oils 
Besly & Co., Chas. H., Chicago, II 
Harris Oil Co., A. W., Provi., R. 1 
Oils, Slushing 


Harris Oil Co., A. W., Provi., R. I 


Oil Stones 


Pike Mfg. Co., Pike Station, N. Hl 
Packing, Steam Joint 
Jenkins Bros., New York 


N. ¥ felting & Packing Co., New 
York. 

Peerless Rubber Mfg. Co., New 
York 

Pans, Lathe 

New Britain Mch. Co., New Brit 


ain, Conn 


Pans, Shop 
Mfg. Co., Co 


Jacobs 


Kilbourne & 
lumbus, O. 


Patents 

Baldwin, Davidson « 
Washington, Db. C 

Stevens & Co., Milo BL., 
ton, D. C 


Wight, 


Washing 


Pettern Shop Machinery 
Mehry. Co., 

Mich 

Toledo, O 

Mehry Co., 


American Grand 
Rapids, 
Baker Bros., 
Brown & Zortman 
Pittsburg, Pa. 
Fay & Scott, Dexter, Me 
Field, Chas. H., Providence, R. I 
Greaves, Klusman & Co., Cin.,O 
Prentiss Tool & Supply Co., New 
York 
Washburn 
Mass. 


Shops, Worcester, 


Patterns, Wood and Metal 

Hartford Pattern & Model Co., 
Hartford, Conn 

Platt, O. S., Bridgeport, Conn 

Pencils 


Keuffe! & New York 


Ksser Co., 
Pinion Cutters 


Loop-Lock Mach. Co., 
Mass 


Waltham, 


Pipe and Fittings 


Crane Co., Chicago, III. 


Pipe Cutting and Threading 
Machines 
Bignall & Keele 
wardsville, ill. 
Curtis & Curtis Co., 

Conn 
Merrell Mfg. Co., 
Oster Mfg. Co., 
Reed Mfg. Co., 
Saunders’ Sons, D., 


Mfg. Co., Ed 
Bridgeport, 


Toledo, O 
Cleveland, O 
Erie, Pa 

Yonkers, N. Y 


Wells Bros. Co., Greenneld, Mass 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve 


land, O 
Saunders’ 
Standard 


Sons, D., Yonkers, N. \ 
Tool Co., Cleveland, O 


Planers 
American Tool Wks. Co., Cin., O 
felmer Mach. Tool Co., Cin., O. 
tement, Miles & Co., New York 
Bertram & Sons Co., Ltd., John, 
Dundas, Ont 
tetts Mach. Co., 
Cincinnati Planer Co., 
Detrick & Harvey Mch. Co., 
more, Md. 
Flather Planer Co., Mark, Nashua, 
N. H. 
Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa 
Hendey Mach. Co., 


Wilmington, Del 
Cincin., O 
Salti 


Torrington, Ct 


Hill, Clarke & Co., Boston, Mass 
McCabe, J. J.. New York. : 
Niles Tool Works Co., New York 





Planers —Continucd 


New Haven Mfg. Co., New Haven 
Conn. 

Pond Mach. Tool Co., New York 

Prentiss Tool & Supply Co., New 


York 
Sellers & Co 
Whitcomb 

Mass. 
Woodward & Powell 

Worcester, Mass 


Wm., Phila., Pa 
Mfg. Co \ 


orcester, 


Planer Co., 


Planers, Portable 
Underwood & Co., H Bb Phila 
delphia, Va 


Planers, Rotary 


Bement, Miles & Co New York 

Cleveland Punch & Shear Works 
Cleveland, © 

Newton Mach Pool Wks Phila 
delphia, Va 

Pond Mach. Tool Co., New York 

Underwood & Co i. Phila 
delphia, a 

Presses, Hand 

Perkins Mach. Co., So Boston 
Mass 

Presses, Hydraulic 

Watson-Stillman Co., New York 


Presses, Power 


Automatic Mach. Co., Bridgeport 
Conn 
Bethlehem Fdry & Mech. Co So 


Bethlehem, L'a 


Bliss Co., E. W., Brooklyn, N. Y 


Chambersburg Engr. Co., Cuam 
bersburg, Pa 

Perkins Mach. Co., So Boston 
Mass 

Prentiss Tool & Supply Co., New 
York 

Toledo Machine & Tool Co ro 
ledo, ‘) 


Proftilers 
Mach. Co., New 
Whitney Co., 


York 
Hartford 


Garvin 

Pratt & 
Conn 

Pulleys 

American Pulley Co., Vhila., Pa 

Caldwell & Son Co., H. W., Chi 
cago, Ill 


Cresson Co., Geo. \ Phila., Da 

Federal Mfg. Co., Cleveland, O 

Howard Iron Wks., Buffalo, N. \ 

Patterson, Gottfried & Hunter, 
Ltd., New York 


Columbus, Ind 
Cincinnati, O 


Reeves Pulley Co., 
The Xylotite Co., 


Pulleys, Friction Cone 


Evans Friction Cone Co., Boston, 


Mass 
Pulley Turning 
Machines 
Harrington, Son & Co Edwin 
Philadelphia, Va 


and Boring 


New Haven Mfg. Co., New Haven 
Conn 

Niles Tool Works Co., New York 

Streit Mach. Co., A., Cincin., O 


Pulleys, Speed ‘Changing 
Speed Changing Pulley Co 
Indianapolis, Ind 


Pumps, Hydraulic 


Watson-Stillman Co., New York 
Punches, Hydraulic 
tement, Miles & Co., New York 


Mech. Co., So 


Bethlehem Fdry. & 
Bethlehem, Pa 


Watson-Stillman Co., New York 
Punches, Power 
Bertram & Sons Co., Ltd., John, 


Dundas, Ont 
Bliss Co... EB. W.. 
Bremer Mach. & 

mazoo, Mich 
Buffalo Forge Co., Buffalo, N. \ 
Cincinnati Punch & Suear Co., 

Cincinnati, O 
Cleveland Punch 

Co., Cleveland, O 


Brooklyn, N. ¥ 
Tool Co., Kala 


& Shear Wks 


Hilles & Jones Co., Wilmington, 
Del 

Long & Allstatter Co., Hamiltor 
nlo 

Perkins Mach. Co., 5 Boston 
Mass 


Reade Mehry. Co., Cleveland, O 


Rack Cutting Machines 


Fellows Gear Shaper Co., Spring 
field, Vt 

Le Blond Macn. Tool Co., R. K., 
Cincinnati, O 

Reed Co., F. E., Worcester, Mass 





Racks, Cut 


Fellows Gear Shaper Co., Spring 
field, Vt 

Nuttall Co., R. D., Pittsburgna, L'a 

Simonds Mfg. Co., Pittsburgh, l’a 

Standard Gauge Steel Co., Beaver 
Falls a 

Racks, Tool 

New Britain Mach. Co., New B 
ain, Conn 

Reamers 

Cleveland Twist Dri Co., 4 


land, © 


Clough, R. M Tolland, Conn 


MeCrosky, F. B., Cincinnati, O 

Morse Twist Dri & Mach. « 
New Bedford, Mass 

New Process Twist bDril c 
Taunton, Mass 

Pratt & Whitney ¢ Hartford 
Conn 

Rogers, John M Boat, Gage & 
Drill Works Gloucester Ci 
N. J 

Standard Tool Co., Cleveland, © 

Wells Bros. Co., Greentield, Mas: 





Reaming Stands 


Iiather Planer Co., Mark, Nashua 
N.u 

Rheostats 

Cutler-Ilammet Mfg cx -™M 
waukee, Wis 


Riveters, Hydraulic 
Bement, Miles & Co., New York 
Watson-Stillman Co., New York 


Riveters, Pneumatic 


Bement, Miles & ¢ New York 

Cleveland Pneumatic Pou (< 
Cleveland, O 

Vhiladelphia VPheumat Pool 
Philadelphia, la 

Railway Appliances Co., Ch 
I] 

Rand Drill Co., New Yor 

Standard Ky Equip. ¢ St 
Louis, Mo 

Riveting Machines 

Bement, Miles & Co., New Y | 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem. Da 

Chambersburg Engr. C« (‘har 


bersburg, Ta 


Long & Allstatter Co Ilamilton 
Onlo 

Perkins Macl Co So. Boston 
Mass 


Roller and Ball Bearings 
Provi., R. I 

VPhiladel., Va 

Bantam, Conn 


Rolling Mill Machinery 


American Ball Co., 
Ball Bearing Co 
Bantam Mfg. Co 


Cleveland Punch & Shear Wk 
(o., Cleveland, © 

Hilles & Jones Co Wilmington 
[el 

Pratt & Whitney Co., Hartford 
Conn 


Rubber Goods, Mechanical 


N. Y. Belting & Packing Co., New 
York 

Peerless Rubber Mig Co., New 
York 

Rules, Steel 

Mass Tool Co... Greentield, Mass 

Sawyer Tool Co., Fitchburg, Mass 

Slocomb Co... J. ‘T., Provi., R. I 

Safety Valves, Pop 

Crane Co., Cnicago, II 

Cresby Steam Gage & Valve Co 
Boston, Mass 


Lunkenheimer Co., Cincinnati, -© 
Sand Blast 


Paxson Co., J. W., 


Apparatus 
Philadel., Va 
Sand Mixing Machines 
Hanna, Kk. E., Chicago, Ill 
Obermayer Co., S., Cincinnati, 0 
Sawing Machines, Metal 


Cleveland Punch & Works 
Co., Cleveland, 0 


Shear 


Cochrane-Bly Mach Works, Ro 
cheste! 

Newton Mach. Tool Works, Phila 
delphia Pa 

Pratt & Whitney Co., Hartford, 
conn 

Reade Mchy. Co., Cleveland, O 

West Haven Mfg. Co., New Haven, 
Conn 


Sawing Machines, Wood 


frown & Zortman Mehry. ¢ 
Pittsburg, Pa 
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Schools, Correspondence 

Amer. School of Correspondence, 
Chicago, Ill. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 


Schools, Technical 


Mich. College of Mines, Houghton, 
Mich. 
Serew Machines, Automatic 


Brown & Sharpe Mfg. Co., Provi 
dence, R. | 

Cleveiand Automatic 
Cleveland, © 

Dreses Mach. Tool Co., Cincin., O. 

Marshall & itfuschart Mehry. Co., 
Chicago, Ill. 

Windsor Mach. Co., 


Mach. Co., 


Windsor, Vt. 


Machines, Hand 
Mfg. Co., 


Serew 


Brown & Sharpe Provi 
dence, R. a. 
Cleveland Automatic 


Cleveland, © 


Mach. Co., 


Draper Macn. ‘Tool Co., Worces 
ter, Mass. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring 
tield, Vt 


Chicago, Il. 
Mach Co., 


Pearson Mach. Co., 
Potter & Johnston 
Pawtucket, R. I 


Pratt & Whitney Co., Hartford, 
conn 

Warner & Swasey Co., Cleveland, 
Ohio 


Mach. Co., fs 
Machinery, Wood and 


Windsor Windsor, 


Screw 


Lag 
Baker Bros., ‘1oledo, Ohio. 
Cook Co., Asa S., Hartford, Conn. 
Screw Plates 


.. Chicago, IIL. 


fesly & Co., Cuas. I 
SOc Be M., 


Carpenter Tap & Die 
Pawtucket, R. 


Card Mfg. Co., S. W., Mansfield, 
Mass 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Oster Mfg. Co., Cleveland, O. 

Wells Bros. Co., Greentield. Mass. 


Second Hand Machinery 
Machy. Co., Pittsburg, Pa. 
Geo. L., New York. 

& Co., Geo. H., Cleveland, 


saird 

Bennett 

Bow let 
Ohio 

Brown & Zortman 
Vittsburgh, Pa. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mech. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Kinsey Co., mw. A., Cincinnati, O. 

Marshall & Iluschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J., New 

Niles-Bement-Vond Co., 

Northern Macuinery Co., 
apolis, Minn. 

Packard Machinery Co., O. L., 
Chicago, Ill. 

Pattison Machinery Co., 
Cleveland, O. 

Pratt & Whitney Co., 
(‘onn. 

Prentiss Tool & Supply Co., 
York, 

Toomey, 

Wickes 

Wormer 


Mehry. Co., 


York. 
New York. 
Minne 


Wim. M., 
Hartford, 
New 
Krank, Philadelphia, Pa. 


Bros., New ork. 
Machy. Co., C. C., De 


troit, Mich. 

Separators, Oil 

American Tool & Mech. Co., Bos- 
ton, Mass 

Shapers 

American Tool Wks. Co., Cin., O. 


arker & Co., Wm., Cincinnati, O. 

Iifement, Miles & Co., New York. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont. 

Cincinnati Shaper Co., Cincin., O. 

Fiather Planer Co., Mark, Nashua, 
N 


Garvin Mach. Co., New York 
Gould & Eberhardt, Newark, N. J. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Marshall & Huschart Mchry. Co., 
Chicago, Il 
New Haven Mfg. Co., 
Conn. 
Niles Tool Works 
Perkins Mach. Co., 
Mass. 

Potter & Johnston 
Pawtucket, R. 
Prentiss Tool & Supply Co., 

York. 
Steptoe Shaper Co., John, Cincin- 
nati, O. 


New Haven, 


Co., New York. 
So. Boston, 
Mach. 


Co.. 


New 





Shears, Power 
Bertram & Sons Co., 
Dundas, Ont. 
Bethlehem Fdry. 
Bethlehem, Pa. 
Bliss Co., E. W 
Bremer Mach. & 
mazoo, Mich. 
Buffalo Forge Co., Buffalo, N. ¥ 
Cincinnati Punch & Shear Co., 
Cincinnati, O. 
Cleveland Punch 
Cleveland, O 
Hilles & Jones Co., 


Ltd., 
& Mech. Co., So 


Kala 


Brookly n, 
Tool Co ‘ 


& Shear Works, 


Wilmington, 


Del, 

Long & Allstatter Co., Hamilton, 
Onio. 

Perkins Mach. Co., So. Boston, 
Mass 

Reade Mehry. Co., Cleveland, O 

Toledo Mach. & Tool Co., Toledo, 
Ohio 


Snuears, Rotary 
tjethlehem Foundry 
So. Bethlehem, Pa 
Detrick & Harvey Mach. Co., 
timore, Md 
Perkins Mach Co., So 
Mass. 


& Mach. Co., 
Bal- 
Boston, 
Shelving, Shop 


New Britain Mach. 
ain, Conn. 


Co., New Brit- 


Slide Rests 


Reed Co., F. E., Worcester, Mass. 

Slotters 

taker Bros., Toledo, Ohio 

Barr, H. G., Worcester, Mass. 
sSement, Miles & Co., New York. 

Betts Macn. Co., Wilmington, 
Del. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa 

Niles Tool Works Co., New York. 


Sockets and Sleeves 
New Process Twist 
Taunton, Mass 
Sprocket Chains 
Driving Chains. 


Drill Co., 


See 
Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O 
Stamps, Steel 


Schwerdtle Stamp Co., 
port, Conn. 


Bridge 


Steel, Machinery 

Boker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar 'T., Boston, 
Mass. 

Steel, Tool 

Boker & Co., Hermann, 

Firth-Sterling Steel Co., 
}’a. 

Patriarche & Bell, New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Stones, Oil 
Pike Mfg. Co., 
Straightener, Hydraulic 


sjement, Miles & New York. 
Watson-Stillman New York. 


New York. 
VDemmler, 


Pike Station, N. H. 


Co., 
Co., 


Swaging Machines 
I:xcelsior Needle Co., 
Conn 


Torrington, 


Switchboards 

Cc & C Electric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Ill 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Tap Holders 

Krrington, F. A., New York. 

Tapping Machines and At- 
tachments . 

Baker Bros., Toledo, O. 

The Beaman Provi- 


& Smith Co., 
dence, R. I. 
Bickford Drill & Tool Co., Cin., O. 
Cincinnati Mach. Tool Co., Cin 
cinnati, O. 
Errington, F. A., N. Y. City. 
Fosdick Mach. Tool Co., Cin., O. 
Garvin Mach. Co., New York. 


John, 





Tapping Machines and At- 


tachments —Continued 
Geometric Drill Co., New Haven, 
Conn 
Modern Tool Co., 
Pratt & Whitney 
Conn. 
Webster & Perks Tool Co., Spring- 
field, O. 
Whitney Mfg 


Erie, Pa 


Co., Hartford, 


Co., Hartford, Conn. 


Woodward & Rogers Co., Hart 
ford, Conn. 

Taps, Collapsing 

Geometric Drill Co., New Haven, 


Conn 
Taps and Dies 
Besly & Co., 
Card Mfg. Co., 8S. 
Mass 
Carpenter Tap & Die Co., J. M., 
Pawtucket, R. 
Cleveland Twist 
land, O. 
Crane Co., 
Geometric 
Conn 
Hammacher, 
New York. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass 
Oster Mfg. Co., Cleveland, O. 
Patterson, Gottfried & Hunter, 
Ltd., New iLork. 
Pratt & Whitney Co., 
Conn 
Standard Tool Co., Cleveland, O. 
Webster & Perks Tool Co., Spring 
field, O. 
Wells Bros. Co., 


Telephone System 


Clark Auto. 
sjoard Co., 


Cnas. H., Chicago, Ill 
W., Mansfield, 


Drill Co., Cleve 


Chicago. Ill 


Drill Co., New Haven, 


Schlemmer & Co., 


Hartford, 


Greenfield, .su.ass. 


Telepnone Switch 
Providence, R. I 


Thread Cutting Tools 
Besly & Co., Chas. H., Chicago, III. 


Oster Mfg. Co., Cleveland, O. 
Pratt & Whitney Co., Hartford, 
Conn. 


Rivett-Dock Co., Boston, Mass. 


Tool Holders 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 
Hoggson & Vettis Mfg. Co., New 


Haven, Conn 
Mct'rosky, I’. B., Cincinnati, O. 
0. Kk. Tool Holder Co., Shelton, 
Conn. 


Tools, Small 


See Machinists’ Small Tools 


Tracing Cloth 


Keuffel & 
Hardtmuth, L. 


New 
New 


Transmission Machinery 


American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Case Mfg. Co., Columbus, O. 

Cresson & Co., Geo. V., Phila., Pa. 

Federal Mfg. Co., Cleveland, O. 


York. 
York 


wsser Co., 


=<, 


Link-Belt Engineering Co., Phila- 
delphia, Pa. 
National Machine Tool Co., Cin- 


cinnati, O. 
Patterson, Gottfried & 
Ltd., New York. 
Reeves Pulley Co., Columbus, Ind. 


Hunter, 


Trimmers, Wood 


American Mchry. Co., Grand 


Rapids, Mich. 
Washburn Shops, Worcester, 
Mass 


Trolleys and Tramways 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh 
ton, N. Y. 

Link Belt Engineering Co., Phila- 
delphia, Pa 

, ‘Towne 


Mfg. Co., New 


Tubing, Steel 
Shelby Steel Tube Co., 
Pa. 


Pittsburgh, 


Turret Machines 


American Tool & Mach. Co., Bos- 
ton, Mass 
Automatic Mach. Co., Greenfield, 
ass. 


Bradford Mach. Tool Co., Cincin- 
nati, O. 

Brown & Sharpe Mfg. Co., Provi 
dence, ma 
Bullard Mach. 
port, Conn. 


Dreses Mach. Tool Co., Cincin., O. 


Tool Co., Bridge 





Turret Machines—Continued 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis 

Hill, Clarke & Co., Boston, Mass 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mach. Tool Co., 


Cincinnati, O. 
Milwaukee Mach. Tool Co., Mil 





waukee, Wis. 
Niles Too: Works Co., New York 
Pearson Mach. Co., Chicago, I1l 
Potter & Johnston Mach Co 
Pawtucket, R. I 
Warner & Swasey Co., Cleveland 


Ohio. 


Windsor Mach. Co., Windsor, Vt 


Turrets, Carriage 
Fay & Scott, Dexter, Me 
Twist Drills 
Cleveland 
land, 0 
Hammacher, 


Twist Drill Co., Cleve 


Schlemmer «& Co., 


New York. 

Morse Twist wrill & M. Co., New 
Bedford, Mass 

New Process ‘Twist Drill C0. 
Taunton, Mass 

Patterson, Gottfried & Hunter, 
Ltd., New York 


Standard Tool Co., Cleveland, O. 


Universal Joints 


Gray & Prior Mach. Co., Hartford, 


Conn. 

Vanderbeek Too! Wks., Hartford, 
Conn. 

Valves 

See Steam Fittings 

Vises, Drill 


Graham Mfg. Co., Provi., R. I 


Vises, Metal Workers’ 
Hammacher, Schlemmer & Co., 
New York 
Hanna, E. E., Chicago, Ill 
Howard Iron Wks., Buffalo, N. Y. 
Parker Co., Chas., Meriden, Conn 
Prentiss Vise Co., New York 
Reed Mfg. Co., Erie, Pa. 
Walworth Mfg. Co., Boston, Mass 
Vises, Pipe 
Curtis & 
Conn. 
Prentiss Vise Co., 
Saunders’ Sons, D., 
Walworth Mfg. Co., 


Curtis Co., Bridgeport, 


New York. 
Yonkers, N. ¥ 
Boston, Mass 
Vises, Planer and Shaper 
Cincinnati Planer Co., Cincin., 0 
Hendey Mach. Co., Torrington, Ct 


Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

kmmert Mig. Co., Waynesboro 
a. 


Hammacher, Schlemmer & Cu 
New York 
Wyman & 
Mass. 
Watchman’s Clocks 
Nanz & Co., New York. 
Welding, Electric 
Standard Welding Co., 
Ohio. 
Welding Machines 
Long & Allstatter Co., 
Ohio. 


Goruon, Worcester, 


Cleveland, 


Hamilton, 


Wire-Drawing Machinery 
Iroquois Mach. Co., New York 
Wire-Forming Machinery 


Automatic Mach. Co., 


Conn. 


Bridgeport 


Wire-Straightening Machin- 
ery 

Hoefer Mfg. Co., kreeport, II) 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford, 
Conn. 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, O 


Pratt & Whitney Co., Hartford, 
Conn. 
Wrenches 


Coes Wrench Co., Worcester, Mass 

Wrenches, Drop Forged 

Billings & Spencer CC Hartford, 
Conn. 
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Some Planer-Shop Fixtures. 

In shifting the driving belts on the planer 
built by the Whitcomb 
Company, ot Wor 
similar to Fig 
ic well understood, 


Manufacturing 
Mass., a 


is employed, this 


cam 


ester, 
cam, as 
a form 


1 


being of! 


such 
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that as the bar rving the belt guides 5 i 
s moved in and out one guide is swiveled ) ad 
on its support ahead of the other, thus a = 
throwing one belt clear of the driving 
pulley before the other belt is thrown on 
\round the ttom of the cam casting . 
lange or wall is forme id through the 
top 1S cored tl e guide olls on | 
ier e: ago ae 
being lett ae i l mn iT r lot | } 
for finishing \ de 
ne i side ng ( WO S f ce edge t riie¢ < r t ( ¢ uy ire t 
wh | re 1 t g } It ‘ ( 
roll mot end of e bar e third r 9 f d e work dow 
rving le De 9 Ss g ( x | he« fixt 
bar 1 ) nd t I i Ss hixt ( \ I 
he driving fF chining ( ging f the 
slot and the guid tac ce Ip ( 9 
f interesting ing t n ' 
hese being i d i the f fe ( t the ' 
oles f ¢ g fix nd ye 
ich pass t ( f g er ¢ 
n position yire ve 1 ft 
| S 
, 
\-\ ) 
} 
£) Dy 
¢ ap 
me 
= 
| 
| 
“hi 
fly 
= sy 
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I 2 FIXTURE 


RR THIRD AND FIFTH OPERATIONS, CAM 








866 


ing at its end a pilot, which carries a roll 
fitting the slot in the fixture. A wire un- 
der this slot prevents the roll from drop- 
ping off and at the same time leaves plenty 
of space for chips to fall through. The 
miller being adjusted so that the roll en- 
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face of the fixture, and entering the slot 
in the casting to be milled, locate the work 
correctly. To the piece being 
drawn snug against stop bushing k at the 


insure 


end of the slot, a taper plug m is provided, 
this entering a hole near the other end of 
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is employed to show whether the roll 
channel formed between these faces is cor- 
rectly located as regards the cam slot c. 
This gage consists of a flat plate carrying 
two plugs and a portion of a disk. The 


plugs fit the two bushings k and /; and, 
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FIC, 3. FIXTURE FOR FOURTH OPERATION 
ters the slot at the end nearest hub f, the casting. This plug is held down in the section of the disk secured at the end 
a casting is dropped in place and secured place with its conical portion against the being of the same size as the standard 
by tightening one of the four corner work by means of a thumb screw bearing gage used in testing the channel formed 
screws and the screws in plate « and in against a flat filed at an angle on the pilot’ Letween faces dd, any error in the 
swinging plate 7. The mill is now dropped of the plug. The work rests at one end location of this channel will be detected 


into the work, and, the table feed being 
the 
against the mull, fixture and cam being 


thrown in, work is drawn along 
swung in and out to give the slot the cor- 
rect shape, though the action of the mas 
ter cam in contact with the roll on the end 
mill, The spiral teeth in the mill are cut 
in the right direction, so that the tendency 
is to force the work down rather than to 
lift it as the end furthest from the clamp 
ing point is approached. 

The cam 1s now put in the fixture shown 
the dd 
milling cutters 
spaced on their arbor being used for the 


in Fig. 3, and surfaces are ma 


chined, two correctly 


purpose. The distance between faces dd 
must be exact to gage, and in order that 
the parts may be assembled properly and 
the belt guides correctly operated the two 
faces must be machined correctly relative 
to the cam slot already milled. The body 
cf the fixture, which is machined all over 
and fitted with two tongues for locating 
it on the table of the milling machine, is 
provided with two hardened and ground 
steel bushings, k and 7, which are of a 
diameter equal to the width of the cam 


slot. These bushings project above the 


the 
the 


on the bosses faced for the bolt heads: 


clamp at that end is brought down on 





piece, and a spring-pin m then comes up 
under the other end and the second clamp 
(_) ¥ 
* _) 
ss J 








is tightened. The clamps are, of course, 
set up lightly before the plug m is slipped 
into place, and after the piece is correctly 
positioned are tightened. 

To test the accuracy of the milling oper- 
ation a standard gage is used, which shows 
if the faces dd are the right distance apart 
and parallel; and the gage shown in Fig. 4 


when the gage is dropped into place. 

The drilling of the two holes ee in the 
cam casting is accomplished in the milling 
fixture 


Fig. 2, plate i being fitted, as 
3] I 


4 1] 
wo drill bushings 


wn, with 





Hose Couplings. 


If in this highly civilized land of ours 


there be 
into believing that all parts manufac 


anyone who has persuaded him 
self 
tured in any quantities in our shops are 
inade to certain standards, and that such 
of the 


inally of the same size, 


parts, when same type and nom 


are therefore in 
terchangeable, it is more than evident that 
attempted to investigate the 


Blissfully 


he has never 
subject of fire-hose couplings 
ignorant of the peculiarities of the sub 
little 


as I required, 


ject, and expecting to secure with 
difficulty such information 
I undertook some little time ago to find 
out something about the hydrant and hose 
connection standards of the United States 
After devoting considerable time to the 
matter and finding that the further I carry 
my investigation the more wonderful and 


mysterious the whole subject becomes, ! 








June 18, 1903. 


have decided to place before the readers 
of this paper such information as I have 
received up to date; and it may be that 
someone directly connected with this 
branch of the business will be willing to 
throw further light upon it. It certainly 
If 


England, in the busy 


needs illumining, there is in merry 


(but conservative ) 


Fatherland, or in any other civilized and 


manufacturing country, a more sadly 


mixed mess than the one under considera- 


tion it would be interesting to learn of it 


Under the impression that the majority 


11 


ly those here in the Ez 


York 


of 
used t] 


the 


cities, especia 


New 


Fire 


standard hose couplings, I beg my in 
vestigation by visiting the West Third 
street repair shops with a view to examin 


ing and measuring their gages 


Chere I 
of ] 


In this 


found that the sizes hose used 


city range from 1 to 6 inches, the sma 
size being used in connection with chem 
ical engines and the largest, or 6-inch, on 
the several fireboats owned by the city 


The 2'-inch size is the one commonly 


used and for which hydrants 
standard 


the 


fitted, and is considered the 


are 


size hose. Being informed at repail 
shops that 
all 


York standard (which information, by the 


as I already supposed—nearly 


other towns followed closely the New 


Way, I have since discovered to be decided 
1 


ly erroneous), I naturally expected to find 


the gages for the hydrant and hose con 


“ 
nections very accurate tools, especially so 


case of the 2!4-inch, this 


in the 


covered—being the nominal size of 


hose used fire 


commonly by fight 
throughout the country 

Now gages, 
proved to be most remarkable 
ref 


] “711 
VCCAUS( 


these upon inspection, 


for 
‘standards”’ 


the 


1 
tools 


rence standards. I say 


they are so considered by 


people using them, and are looked upon 
with awe and reverence. They are rather 
awe-inspiring, 1t must be admitted The 





gages are formed about as shown in the 
sketch at the top of the accompanying 
table; they ire double-ended, being 
threaded externally and internally for the 
male and female members of the hose 
coupling. They were made some years 
ago, and made ot brass—an exceptionally 


fitting 1 for sta 


Che 


materia ndard thread gages. 


most ‘ature, however, in 


connection with them is the considerate 
(?) manner in which they are handled; 
for, highly regarded as they are as “‘stan 


dards,” they are not only used in testing 


ord 


shop, but (ace 


ing to one in authority) are actually sent 
out to manufacturers of fire department 
supplies in place of working samples o1 


models when such 


supplies are ordered, 
in this way, it is claimed, accurate work 
being assured Accurate enough—pos 


sibly; but just imagine the management 
of a shop allowing its gages, its only set, 


at that, to be sent 
out to anyone who happened to be 


for the 


and a set made of brass 


doing 
how- 


work concern. It may 


ever, na mak 


hose couplings and 
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similar parts are so careful and conscien 


tious that a gage borrowed by them, no 
matter how soft that gage might be or 
how easily changed by a slight amount if 


necessary, would yet be returned to the 


owners in perfect condition 





Time and usage will affect a mate 
rials, even brass, and most of these 
gages—at least their male ends, for no ap 
pliances were at hand for measuring prop 
erly the internal threads—are somewhat 
tapering and s what t of roun In 
a ng nik I ( yages 
measuren ide in the angles 

if tl ire Vit SP cially rranged 

r S S cros < 

I I ch gage was 

red niddle of the leng f 

thre ip — 

mi 1 e mean diamet« 

Phe t y I W the resuits obta l 
vy the two method 1 it will be noticed 
hat in e re ts are ali 

1 one oO sandths of being 
SO Cases 5 wing variation the read 
5 al lect eithe e he wishe 

s being if the gage in qui l 
gage threads e flat top and bottom t 
least they a not sharp—and in deptl 
agree approximately with the United 


More 


am informed that they were made origin 


States standard pitch gages 


ally with the United States standard form 
f thread—tl 


pottom equal to : the pitch a 


tops appear mewhat thinner than they 
hould for this form of thread. So in 
working from the measurements in. the 


onsidered the t 


States shape 


( 
dG 


thre 


fittings examined are made 


Furthermore, a blueprint 


mad 1896 and showing the New \Y 
Fire Department standard couplings, whicl 
print I had the privilege of examining 
the drawing ic New York N 
Yard day \ ifter my \ » the 
hird ) ) S| \ ¢ 
read o1 ( g nder S cnes 
b \ I Ss p g { 
side d t tl hreads on the mal 
cout gs ‘ ble thes g 
1 o eT i } Sol VV | 
1 by ering the gages | tabl 
by wa) leals nly vith size 1 
5 nciie 
| ferred to @ { 
res on the 1 p)o-ine ipling d 
though t { ps ve a 
rage the print gives the « of 
pling instead. I have been 
le to find out o ch side of the East 
Rive ( print oO rit ted whethet 
figures gives were obtained fr 
measurements of gages in use at that time 
or whether they were secured from fir 
shed couplings or in some other man 
Rut g on even inches and sixtcen 
nd ightl is they do, it 1S probably the 
cas tha these diameters were decided 
upon at some time by the | ep nent 
authorities and that the gage 


\ 
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en 
pi 
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tie 
n 
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t 
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WI 
we 
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oe 
] 
a 
t 


help wonder 


iges that ( 
supling dia 
eprint we may 
through use 
hey mu 
the first piace 
x} } nme 
ght be assume 
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t¢ Ww ¢ 
nformes 
w Y 
| 
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were 
sting; | 
rhe } T 
d gages 
hand 
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the wall, by actual count, there were hang- 
ing over 150 thread gages, with few ex- 
ceptions for 2'%-inch couplings, and all 
different; and there were still others not 


hanging on the wall. Another shop visited 


had over 200 different gages, all for the 
same thing, understand—or, rather, for 
what should be the same thing—2!'4-inch 
connections. One man told me that it was 

fe to assume there were in the neigh 
borhood of 1,000 different standards used 
in this land for this size of coupling. 
Then he explained how so many standards 
originated 

A small vill is all of us who were 





brought up in the country know, usually 
a bucket brigade for 


And it 


depends at first upon 


protection from fir¢ makes little 


difference so far as one can judge whether 

utensils employed for conveying water 
to the burning building are of certain 
standard dimensions or whether an assort 
ment of fire buckets, tin pal yvooden 
pails and wash boilers are used; in eithet 
case the volunteer fire squelchers reccive 
the lion’s share of tl vat nd the fire 
the remaining portio But eventually the 
place sees its way clear to purchasing fire 


and naturally re 
old 


purchasing 


apparatus of some kind, 
town of 


then 


eves a neighboring 
that 


steamer 


some 
town 


icquired by out 


hand engine, 
perhaps a this second-hand 
machine village, and the 


hos 


and fittings purchased with the en 


gine have established in the place the 
standard used in the town from which 
this apparatus was secured; and if that 


town in buying new fire equipment hangs 
old 
the 


two places us 
\nd the old machines 
different villages in the 


to their standard, there are at least 
fittings 
$ Id to 


vicinity start those 


Ing Same _ size 


as they are 
places out on the same standard. But as 
a town gets large enough for a complete 
system of water works, with fire hydrants, 
and purchases new steamers and other ap- 
paratus, some of the authorities will very 
likely make themselves famous by order 
ing something new in the line of 2'%-inch 
connections 
for that 


lings or nozzles 


And a new gage is hung up 


town when it next orders coup 


So the thing goes, and 
increased 


so the number of standards is 


In many towns, however, the fire depart 
ment authorities are wise enough to adopt 
the New York, Pittsburgh, Boston or some 
other existing standard, thus avoiding the 


establishment of a new for 24-inch 


s1ze 
hose fittings 
The 


ficult one forty years ago, 


hose standard problem was a dif 
this maker of 


supplies told me, and, according to the 


same authority, it is getting very rapidly 
worse. Yet he claimed it was a good thing 
in one way for the small supply makers, 
as the majority of orders for fittings are 
attempt 


to carry in stock any amount of parts made 


looked upon as special jobs—an 


to the various standards being, ot course, 


out of the question—and the little shops 


are thus kept busy on work that big places 
often do not want to touch 


One can see 
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reduced if 


how much the cost might be 
all connections were made to one standard 


and made in immense quantities, as they 
should be. But it seems the fire chiefs of 
the country get 


one standard adopted, and the longer it is 


have never been able to 


postponed the more difficult the adoption 


of such a standard appears. Some at 


tempts have been made along this line, 


however; in fact, one man who handles 


fire department supplies has informed me, 
upon being asked why fire fighters didn’t 
get down to and use the same thing in the 
Wal 


) of 2! 


chiefs hold 


mnections, that the fire 


inch c 
annually 


of a 


a national convention 
and always recommend the adoption 
and they invariably 


that 


standard coupling, 


recommend the adoption of used in 


the town where that particular convention 


held This, if true, is laughable, if 
nothing more, and shows the fire chiefs to 
be jolly good fellows and fellows evidently 


imbued with a keen sense of humor. 
Another gentle 


But to return to gages 


knows a thing or two 


man, who evidently 


about the hydrant and hose connection 
business, when I called on him invited m« 
to follow him down stairs and look at his 
standards I went; also I saw 860 ring 
thread gages, and all for 2'4-inch coup 


There were, however, a good many 


duplicates in the lot, for as 


lings 


orders came in 


from a new direction, unless some city 
tandard was specified, a gage was made 
to a sample without attempting to find 


come gage that would fit it; this method, 


simpler 


it was stated, being than attempt 
keep track of the purchasers who 
New York, Pittsburgh or 
one of several hundred different cities. 
This 
though a perplexing, one 
the 


ing to 
followed any 


subject is really an _ interesting, 


Consider for a 
moment variety of threads and sizes 
6-inch connections. 


York thread is, 


for the (nominally) 2! 
The New 
table, 3 
New 


use the same thing 


as shown in the 
inches in diameter and 8 pitch 
the 
Francisco, Chi- 


Orleans is among cities which 


San 
cago and a lot of other cities 


use a cCoup- 


ling of the same diameter of thread as New 


York, but having 7!4 threads per inch. 
Boston, Baltimore and numerous other 
cities have 7 threads per inch, and 
Pittsburgh, St. Louis and various other 
places 6 threads per inch \s showing 
how far apart two towns can get in this 


matter, 
dar d 


latter, 


just compare our New York stan 
that of Va The 
while pitch of 


Richmond, 
the 
thread as New York, has an outside diam- 
West 


of the Rocky Mountains they seem to be 


with 
having same 


eter of thread about 3¢ inch larger 
free from this mixture of coupling ‘stan 
dards, for, if I am correctly informed, all 
places in that section follow the San Fran- 
cisco sizes 

Recalling the fact that an old acquaint- 
ance and friend in a distant city was en- 
gaged in the fitting up of fire department 
supplies, and that he necessarily must be 
well acquainted with the peculiarities of 
the business, I wrote him requesting some 
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light on the subject. In replying he says, 
among other interesting things, that “the 
subject of hose couplings is a deep and 
mysterious one. There are about as many 
sizes and pitches and shapes of threads as 


the United 


hardly two will interchange We have our 


there are cities in States; 


own Sizes which we keep on record 
* Most of them have V-threads, 
with a varietv of angles; one is cut with 


top and bottom flat as 
In the catalog of another house, that of 
New York, I 


igraph giving instruction to 


John Simmons Company, 


find in a par 


those ordering couplings the following: 
“Another very important thing is the 
hread, as there is a great variation, not 
nly in size, but in the number of threads 
to the incl Some are sharp, some flat 

me rounding, some shallow and some 
deep and in ending a ample to cu 


thread by send us one that is perfect. Fre 


quently we have sent to us an old coupling 


bruised and out of shape, which is 
totally infi oO take i record from 


The Pratt & Whitney Company in 1899 


made a model plug and gage for 2%-inch 
uplings, and put on the market a di 
for standard hydrant and fire hose connec 
ons, the diameter of the thread being 
3 1-10 inches, the number of threads pel 
inch 714 and the form of thread a 60-de 
gree V. This die is illustrated in thei 
small tool catalog of that date, and, in 
fag vas listed for two or three years, 
but as there appeared to be no demand for 
the die it is not shown in their later cat 
logs This serves to show how little in 


dis 


any 


terest users of hose couplings have 


played in efforts made to establish 
The Warner & Swasey Com 
pany state that in supplying brass working 


fittings 


standard 


tools to manufacturers of hose 
they require such manufacturers to furnish 
them with samples, the tools then being 
made to duplicate these, this being neces- 
sary, of course, owing to the absence of any 
standard. Doubtless any amount of testi 
mony along the same line might be ob 
tained from various toolmakers and manu 


facturers about the country, all tending to 
confusion 


a standard 


illustrate the trouble and cre 


ated by this lack of coupling 


thread 


} 


The 34-inch couplings, I have been in 


formed, are made to a certain size every- 
the United 
of Pittsburgh, which place has a 


As 
that is, outside of Pittsburgh 


where in States with the ex 
ception 

inch standard of its own made 
elsewhere 
this 
threads being a sharp V; but 
of thread | 


one 


inch, the 


the 


size has 11 threads pet 
exact 
not so 


stated 


outside diameter am 


positive about, as has 


this to be 1 1-16 


party 
while another 
3-64 inches. As the diameter 
at the top of the female thread is given 
as 31-32 inch by the latter, there is obvi- 


inches, 


gives it as I 


ously some error somewhere, as with a 
double depth of thread equal to 0.157-inch 


(for 11 threads per inch) the diameter 
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bottom of the male thread would be 


at 
889, or 57-64 inch, leaving a clearance of 


5-64 inch between the two members, which 
clearance seems altogether too much, even 


! 


SSS SA 


























Qa 
=~ 
> 
= 
= 
S 
- & m. U8 D 
ao 7 . = 
¢ = > on ‘ 

— . — ie - Feat - » = 
365 - & Bay Wang a 
es a Seto 2= ues 
= ° = %e_ce _ < o 
= vw sa vi ww 
o™~ ~ eaSsce Ea SS 
Zz < =a “~ | $e 

= cos S Z. 
Inche: Inches Inches Inche 
I 8 1.375 1.375 
1% a) 2.055 2 0d6 2 
2's Ss 2, 3 000 3 
3 5 3.618 3-620 3 58 
3% 5 1.005 4.069 4 


4 607 1.01 Js 


4% 4 5 755 


wy 
“I 
1 
Y 
J 


/ 


* Calied 3'4 inch coupling on Navy Yard print 


YORK COUPLID GS 


AND GAGES. 


rABLE OF NEW HOS! 


\ coupling in my 


inches, but this is 


for hose couplings 
session measures 14, 
of course, nothing to go by 
| 


Verily this hose-coupling matter is an 
odd one, at least to the uninitiated 
Y. Di 


Foundation Bolt Washers 


sy 6S H BUNNELI 


Anchor plates or washers for foundation 
bolts belong to that class of 


usually 


objects which 


come into being in the machine 


business without any definite or rationa 


designing \fter the first two ret 
sizes have been cast from patt | ide 
by sawing off short lengths of board. it is 
suddenly discovered that there are two o 
three patterns for approximately the same 


size of plat ind the desire for unif 


with the advisability of avoiding ur 





jOIns 


lit 1 


necessary weigl In deman¢ re I 
well-designed patterns 

Anchor plates have but two functior 
holding a bolt-head or nut from turning 
and transmitting the strain on the bolt to 
a suitable area of masonry Che design 
shown is simple as to pattern-n ng, re 
quires no coring in molding an¢ so p 


portioned is to be practically inbreakable 
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with the full strength of the bolt even if In connection wit tit work, | 
resting on only two corners and unsup will cite an instance where not only w 
ported nearer the center. The area of the in quantity was produced, but a great sa\ 
plate has been calculated to give a pressure ng fl 1 pa \ effect 
of 50 pounds per square inch on the lhe ‘ e 4 pip I 
masonry when the bolt is strained to 10,00 ‘ 

> ' 
B s ‘ : I iN im 1 13, ? : 
\\ 7% ) I I 13 14 S 
1) I 2% >I 2? ‘ 
t 8 4 4 I 
h ‘ [ 11 P ! 
DIMENSIONS OF FOUNDAT \ . | 
) ind pe ) 
ot of thre The squar n yg 
d:mensione f f 
sely iré I 1 ( ‘ 
ver is user ; 
Like n np é t a f 
bolt w , f \\ 
vies tt \ f 
nanne f se ng it 
inse g t fron sid £ 
pocke f the 1 ( Engineering Reminiscences—XIV 
[The style shown has some a g Copyright 1902 
certainly perfor t 
th th 11 f ght an M 
Phe ead y men 1 xpre ) , . ‘ l 
the form I eng M 
vl 
D iH . te ; . i 
4 . , ‘ ‘ 
ging ngin e ot 
/ iH Che f ywint which claimec 
2u t t1o1 \ e bed Chie I 1 
A = diameter of bolt + M up to i] engine bed | id ilre idy 1D ed through 
1!” bolt and + 3, above | thre: tage i ode pment Phe Id 
————_—_—_———— form, in cor e in the United Stat 
Note on Continuous Molding.* was a long w box, open at toy 
BY EDWARD RICHELIEl ind bo Uh d tl 
I was very much interested in t ecen x wer tior 
paper of Dr. Moldenke in which he dis embled the lett H t d 
cusses the eight-hour day ng ita good thus I me accounts was a 
move on the part of the foundry, provided VY! ! tl he surtace of the 
there were three of these days in_ the ed W Pp everything was easily 
twenty-four hours r] ecalls my ex I The cy ler wa 
perience in a London shop which | \ xg de, w 
spent a*number of years. Here everything Tested on tl ‘ race rt et 
was ready start molding at once, and Permitting rae I ret wer 
t th ne was equ red t the molders hit ther a le d Phe pl »W b] ck re ted 
to mold. Helpers weighted the flasks, had ! é i face , 
he fires ready ft drying d : . gn 
nate % , a, ile maletion of | ouide —_ 

nold. Wher val idl Y 

yn ‘ n was brought to tl rl 

d if the help \ trusted hi ( ce \ 

i) 1 \ 1 e the p were l I 

Decne ‘ , a te . ] | y 
shop, and it ft nolde \ 
sractically ' - enidies ' 
(,00 g were ) ie ( a 

vere we she ap ,a go 1 d lat 
went i en ad . ' g 
She <} yp to give lifts, for ugh he t ‘ vt 
provided for the purpose ! eC 

emb ‘ nd 

* Presented at meeting of American | idrymen 


Association 
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very deep in the middle of its length to 


vertical member 


The 


above 


prevent deflection. 


extended ‘equally and 


former and carried the guides, which were 


top and bottom V-grooves, between which 
the crosshead ran and the connecting-rod 
vibrated. The provided 
with shoes fitting these V’s, and was ad 
them. 


crosshead was 


justable vertically between 
connection with the cylinders was made 
by a circular head, supported by curved 
This connection firm on 
one side only. The 
to suit right or left hand engines 

In the bed for my engine, Mr. 
struck 
avoided some objections to the Corliss bed. 
The from the 
foundation, the with the 
cylinder was more substantial, but the re 


brackets. was 


bed was reversible 


Rich- 


ards out another design, which 


guides were supported 


and connection 


versible feature had to be sacrificed. 


Mr 
the illustration at 


Richards’ bed, which was shown in 


page 695, was designed 
rigidity of 
Whit 


It was a box closed at the top and 
at the bottom. It rested 


in the box form, the 


which had been established by Mr 


superior 


worth 
flanged internally 
through its entire 


on the foundation 


length. The main pillow-block was formed 


FIG, I. 


in the bed, as were also the lower guide 
bars. The cylinder was setured on its 
surface in the old fashioned way. 

It occurred to me that the best features 
of the Corliss and the Richards designs 
might be combined to advantage. This idea 
I worked out in the bed shown in the ac- 
companying illustration, Fig. 1, taken from 
a circular issued by Ormerod, Grierson & 
Co., of Manchester, and which was made 
from a photograph of an engine sent by 
that firm to the Oporto International Ex 
hibition in 1865. It this 
is Mr. Richards’ bed with the cylinder 
bolted to the end after Mr. Corliss’ plan. 
The great the 
the supports under the cylinder to be dis 
This left the cylinder free 


will be seen that 


strength of bed enabled 
pensed with. 
to expand by heat, and made it convenient 
to attach the steam or exhaust connections 
or both This bed 

mained without change, except in one im 


underneath. has re 


below the 


The 


ENGINE BED DESIGNED BY MR. PORTER 
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portant respect. I made the first cylinders 
with a bracket which was keyed up from 
the base of the bed. In the illustration a 
corner of this appears. At the 
Paris Exposition in 1867 Mr. Beyer, of the 
firm of Beyer & Peacock, the Manchester 
told 


then 


bracket 


locomotive builders, when he saw it, 
me I did not need that bracket. [| 
left it off, but found the cylinder to wink 
a little on every stroke when the heavy 
piston was at the back end. To find the 
weak place, I tried the following experi- 
ment on an engine built for the India Mills 
in Manchester. I filed two notches in the 
edges of the brackets on the bed, opposite 
each other, and about ten inches forward 
of the head, and fitted a piece of wire be- 
them 


tween This wire buckled very de- 
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cidedly on every revolution of the engine, 
when the piston was at the back end of its 
stroke. I then united these brackets into 
2 hood, and lengthened the connection with 
the surface of the bed, as it is now made 
This affords a perfect support for the cyl- 
inder. Experiments tried at the Cambria 
Iron Works on a cylinder of 40-inch bore 
and 48-inch stroke, with a piston weighing 
over 3,000 pounds, and 100 
double strokes per minute, the 
back end of the cylinder standing abso 


running at 
showed 


lutely motionless. 
The 
signed at this time, has always interested 


crosshead (Fig. 2), which I de- 


me, not only on account of its success, but 


also for the important lesson which it 
teaches. I abolished all means of adjust- 
ment. The crosshead was a solid block, 


running on the lower guide bars, if the 
engine were running forward, as was al- 
most always the case, and these guide bars 


MADE FROM AN 
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The pin was of 
hardened and 


were.formed on the bed. 
steel, with the 
ground truly cylindrical, set in the middle 
of the crosshead, and formed with square 


surface 


ends larger than the cylindrical portion. 
into the 
a central pin was forced 
The flats on the pin 
I would 


These were mortised parallel 


crosshead, and 
through the whole. 
[ afterward copied from a print. 
like to know to whom we are indebted for 
Every surface was 
The _ lubrica- 

There are 


this valuable feature. 
scraped to absolute truth 
shown 


tion internal, as 


many of these crossheads which have been 


was 


running at rapid speeds in clean engine 


from 20 to 30 where the 


still 


rooms, years, 


scraping marks on the lower bars are 


to be seen. 





PRINT 


OLD 


The lesson is a most important one for 
the future of steam engineering. It is 
this. Two flat cast-iron surfaces, perfectlv 
true and incapable of deflection, with the 
pressure equally distributed over a sufh- 
cient area, protected from dirt and prop- 
erly lubricated, will never have the clean 
film of oil between them broken or even 
varied in thickness, and will run together 
and at any 
conclusion is also 


perpetually 
speed whatever. The 
abundantly warranted, that a tendency to 
heat need not exist anywhere in even the 
engines running at the 
This can always be pre- 


without wear, 


least degree, in 
greatest speeds. 
vented by truth of design and construc- 
tion, and the selection of suitable material. 
This fact is established by 
varied experience with cylindrical as well 
as with flat for other ma- 
terials, though not for all, as well as for 


abundantly 
surfaces, and 


cast iron. 
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The solid end connecting-rod appears in 
this engine. This shown to 
Mr. James Gulland, a Scotch draftsman 
at Ormerod, Grierson & Co.’s. He did not 
claim to have originated it, but only told 


was me by 


me that it was designed in Scotland. | 
saw at once its peculiar value for high 
Every locomotive designer 
taken to 


speed engines. 
knows the pains that must be 














FIG. 2 CROSSHEAD DESIGNED BY MR. PORTER 


prevent the straps on the crank-pins from 
spreading at high speeds, under the pres 
sure exerted by the transverse fling of the 


connecting-rod. This solid end renders 
the connecting-rod safe in this respect, 
even at thousands of revolutions per 
minute. For single-crank engines, on 
which only it can be applied, it is in- 
valuable. This solid rod-end possesses 


The wear of the 
crank-pin and that of the 
head-pin boxes are both taken up in the 


also another advantage 
boxes cross- 
same direction, so the position of the pis- 
ton in the cylinder will be varied only by 
the difference, if the 
With a strap on both ends, the connecting- 


any, between two 


rod is always shortened by the sum of the 














FIG. 3 


wear in the two boxes. The solid rod-end 
enabled me to reduce the clearance in the 
cylinder to one-eighth of an inch, with 
entire safety. The piston never touched 
the head. 

As this construction was shown to me, 
the wedge was tapered on both sides. It 
seemed that to fit 


up truly, and it also involved the necessity 


this would be difficult 
of elongating the bolt holes in the rod, so 


that the wedge mignt slide along in taking 


CONNECTING 
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up the wear. I changed it by putting all 
the taper of the wedge on the side next to 
the brass, making the other side parallel 
the bolt This the 
opening in the rod-end to be slotted out in 


with holes. enabled 


+ rectangular form, and made it easy for 
the wedge-block to be truly fitted 


While 


dispose of 


this subject I well 


the 


on may as 


connecting-rod, although 
the other changes were made subsequently, 
and I do not recollect exactly when. Fig 
3 shows the rod and strap as they have 
been made for a long time. The taper of 
the rod, giving to it a great strength at the 
the 


fling, was, I presume, copied by me from 


crank-pin neck to resist transverse 
The rounded end of the 
[ had often 


heard of the tendency of the crosshead pin 


a locomotive rod 


strap originated in this way. 


straps to spread. This was in the old days, 


when these pins were not hardened, in- 


deed were always part of the iron casting 
rhe 


lining ould “ar these pins o 
ining, would wear these pins on 


always used without babbitt 


rasses, 


the op- 


{ Brass, I learned 


posite acting sides only 

afterwards, will wear away any pin, even 
hardened steel, and not be worn itself 
When this wear would be taken up, the 
brasses would bind at the ends of their 


vibration, coming in contact there with the 
unworn sides of the pin. To relieve this 
common for engineers to 
All I at that 


that the straps would yield and 


binding it was 


file these sides away knew 
time was, 
spread. It occurred to me to observe this 


deflection in a spring brass wire, bent to 


the form of a strap. The pressure being 
applied on the line of the pin center, the 
deflection appeared to take place mostly at 
the back, and so I stiffened it Since the 
the flats, 


force to 


introduction of which 
the 


strap, this form seems to be rather 


prevent 


exertion of any spread the 
orna 
mental than useful 


To this strap I added a wiper for lubri 





cating the crosshead pin automatically 
l — 
es | OLE 
_ oT <I —- 





ROD AND STRAP 

The drop of oil hung from the center of a 
convex surface provided above the 
The latter 
edge partook of the vibration of the con 
On the backward stroke this 


wipe! 


was inclined forward, and its 


necting rod 
edge cleared the drop. At the commence- 
ment of the forward stroke it rose to take 
it off 

\ note of the change then made by me 
in stop-valves will conclude the record of 
thes The seat had 


changes valve and its 


S71 
always been made f brass The latter 
was fitted in a cast-iron chamber, and, ex 
panding more than the iron, was apt to 
work loose. I disused brass entirely, en 


ploying a cast-iron valve in the cast-iron 





seat. These always remained perfectly 
tight, showing the additional cost and 
ouble of brass to be unnecesary 
Brass Founding—ll. 
BY C. VICKERS. 
‘ODDSIDE’” MAKING 
In a previous article on ‘“‘oddside’ mak 


ing’ I described a method of making a 


green sand oddside or match for a side 


of loose The efficiency of 
such a match depends upon its being kept 


only 


jobbing work 


green If allowed to dry it not 


crumbles but, by absorbing the moisture 


from the sand of the mold that is rammed 
impossible to obtain a 


for 


upon it, makes it 


good joint. Consequently oddsides 


that must be laid aside for a time and 
taken up again undeg conditions that 
make it difficult to keep them damp the 
dry-sand oddside is often used, and ts 
made as follows 

Take new sand and add flour in the 
proportion of one to ten of sand, mix well 
and sift, then wet down and ram up as 
described for green-sand match. It is not 
necessary to dry it by artificial means, 


but no pains need be taken to keep it 
green, and naturally it dries in time and 
becomes hard, and will last a long time 


In fact, such a match has been known to 


last for years. It has its limitations, how- 
ever, and is effective only on certain kinds 
of work. On globular, cylindrical and 
other similarly shaped patterns, which are 
sunk below the match surface, it is worth- 
when dry, as the 


surrounding the pattern chip off, making it 


less edges of the sand 


necessary to tool around each 


the nowel 


pattern on 


before the cope can be pro- 


ceeded with 
Before 


for a 


permanent, or hard, 
difficult 
parting, it is a matter of prudence to run 


making a 


match strange job, with a 
off a heat or two from a green-sand match 
so that the molder may familiarize himself 
vith the patterns. This is especially need- 
ful with small gated work, for, although 
the parting lines may apparently be well 
defined and the match made accordingly, 
actual molding may suggest changes that 
will considerably affect the output 

that a sand match 


One advantage pos- 


sesses is that it is ready for use as soon 
as made, and so also are the patterns, as 
there is no oil to be cleaned off 

\ match that combines the good points 
of the sand match with the lasting quali- 
ties of the hard match is known as an oil 
veneer, and is made as follows: Dry, new 
sand is sifted and mixed with about one- 
Water 


mixture is as damp as 


fourth its bulk of plaster of paris 


1S added 


until the 


crdinary heap sand It should be used 
immediately, as it soon hardens and be- 
comes useless. Before the sand is wetted 


the patterns are arranged in a “side,” the 
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half mold is rammed up, rolled over, and 
the joint is made and well dusted with 
parting. A frame of the required size 
and an inch and a half in depth has nails 
driven inside, so that they will project into 
the sand and hold it in place; it is then 
placed over the patterns. The mixture of 
sand and plaster is wetted, as aforesaid, 
and then rammed into the frame, the same 
as for an ordinary mold. Instead, how- 
ever, of lifting the match off the half mold 
it was made the whole is rolled, so 
that the the 
mold is lifted from it, leaving the patterns 
(if of metal) on the match, which should 


be cleaned of all loose molding sand and 


on, 


oddside is underneath, and 


the patterns swabbed around, well loosened 
After they are removed the 
dusted with 
parting and the patterns replaced, when it 


and drawn 


match may be well wetted, 


ready to mold from. The patterns will 
require rapping on the first few molds un- 
til the match has ceased to shrink. 

If the operation of molding from the 
match shows that the parting lines are not 
correct they may be built up or cut away 
where expedient, and by evening it will be 
When the last 
mold of the day has been made from it the 


in good working condition 


thoroughly varnished 


left 


match should be 


with linseed oil and to harden until 


morning. 
The best 
the 


moistened 


all round oddside, however, is 


oil is with sand 
of 
water, a small quantity of litharge being 
generally aid the hardening 
It is rammed up the same as the 
preceding example, but the patterns must 


be oiled. 


made 
oil 


match. It 


with linseed instead 


added to 


process. 


It should be made in the evening 
and allowed to harden during the night, 
and if more time can be given to it so 
much the better. 

Plaster of paris also is extensively used 
for making oddsides, and in this case also 
the patterns must be oiled. The plaster is 
mixed by adding it to water, a little at a 
time, until the liquid is of the consistency 
of thick cream. A little is first run around 
the inside of the match frame as it lies 
on the half mold to seal the joint and pre- 
vent leakage. After this thickens the rest 
of the plaster may be poured in until the 
frame is heaping full, and when partially 
set the surplus plaster is struck off the top 
of the match with a straight edge. 

It is not necessary to place a bottom 
board under a small plaster match unless 
than neither 
in casting the same need it be banked all 
around with sand and heavily weighted, 
aithough a small weight may be placed 
thereon to prevent the frame from spring- 
nig. The simple precaution of sealing the 
}oint between the mold and the frame will 
be all that is necessary to prevent leakage. 

Plaster of paris cannot be used as a 


1% inches thick; 


is less 


match for all classes of work; on a scroll, 
for instance, where numerous little slots 
and odd-shaped holes perforate the cast- 
ing, with parting lines at the centers of 
the same, half of the core being lifted in 
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the cope and half left in the nowel. It is 
very difficult to remove the pattern with- 
out breaking off some of the cores, and if 
a match for this kind of work is not per- 
fect it is of very little use, as it will be 
necessary to tool each parting 

In such instances I have used a match 
made of a mixture of pitch, rosin and 
sand 
the mixture adheres firmly to wood) and 


The patterns must be of metal (as 


well oiled with a heavy oil. The pitch is 
and rosin is added 


When the 


mass is liquid dry lake sand is stirred into 


melted at a gentle heat, 


in the proportion of one-third. 


it, the idea being to get 1n as much sand 


as possible and yet have the mass liquid 


enough flow the match frame 


When this 


soon 


to into 


tage 1s reached it is cast, and 


as as set it must be rolled over and 


the patterns pried and cleaned with 


kerosene 
This match has the advantage of being 
of a hot 


breaks, and lasts for years. 


easily patched by means 


iron 


It never 


A Triple-Action Die for Blanking. Drawing and 
Embossing an Aluminum Shell in 
One Operation. 
BY JOSEPH V. WOODWORTH 


As a 
plished in one operation in the line of em- 


n instance of what is being accom- 
bossed shells, I show in Fig. 1 two views 
of a shell 
box for a toilet preparation, and for which 


which formed the cover of a 


for almost million 
The 
aluminum of a special alloy, and the result 
in the finished shell was very pretty. 


an order one was 


se 


cured material used was_ sheet 


cutting, drawing 


A triple-action “Bliss” 
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of the die and be removed or slid off be 


fore the next can be cut 
Fig. 2 is a vertical section of the lower 
or die portion, showing the die parts in 


position on the press bolster and lower 


r punch por- 


plunger 


In 


Fig. 3 is the upper 
tion. Fig is the press bolster, B 


ig. 2 


7 











rig. | MBO PRODUCI 
IX ONE OPE} 

the raised or bridge bolste1 which the 

cutting and drawing die / is fastened, and 

D the lower plunger with the embossing 

die V/ 

The cutting and drawing die J is in one 
piece. It is forging of mild steel base 
and a tool steel face for the cutting and 
drawing portions. F is the cutting edge, 


sheared as shown at G; H the surface on 


which the blank is held while being drawn, 


I the drawing die portion and X the strip 


ping edge. The die is fastened to the face 
bolster 


of the bridge 
L is a clearance hole 


by the cap screws K 
in the bridge bolster. 


The embossing die is secured to the face 


of the lower plunger by the two screws O 


N shows the embossing face of the die 


G . 
Pu 


Mt Se K 








= 
ii 


y 

















LOWER OR DIE SEI 


and 
The chief advantage to be 


lies 


and embossing press a triple-action 
die were used 
gained by the use of triple-action dies 

the fact the finished work 


them is delivered below the die instead of 


in that from 
at the top, thus enabling the operator to 
feed the of 


waiting for each piece to come to the top 


metal continuously, instead 





es) 





ies) 
lf” 
—| 


qui 








ECTION OF TRIPLE-ACTION 


In the the punch part, Fig 


2. a7 a 


upper part of 
the combined drawing and em 


and P the cutting punch 


bossing punch, 

and blank-holder, which locates on the 
face of the outer ram of the triple-acting 
press at S and is fastened to it by cap 


Che combined cutting 
punch and blank-holder was a forging, of 


screws through / 
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mild steel back and tool steel face, while 


the drawing and embossing punch was 


drawn and worked out of a round length 


»f annealed tool steel. It is secured in the 


inner ram by a key through the taper slot. 
It will be understood that very accurate 


work was necessary in making the tools 


ind that all working parts were hardened, 


drawn, ground and lapped to a dead finish 


order to have the work come out re- 


aS 
quired 
which the tools were us¢ d 


[he manner in 


to produce the shell was as follows 
Che lower die being fastened to the fac: 
of the plunger D, and the upper die witl 


bridge bolster to the face of the pri 


the 
blank-holder P is 


ined 


locate d 


com 


bolster, 
the outer ram and the combined 


and embossing punch in the 


Che strokes of the two upper rams of the 

















FI 3 UPPER OR PUNCH SECTION OF 


ACTION DIF NOT TO SAME SCALI 


press are then adjusted, and the lower on 
located is 
of the 
All 
cutting 


worked 


which the embossing die is 
ljusted to 
embossing punch Q on its up stroke. 
Che 


blank-holder 


10C 
almost meet the face 
combined 


r “ 
| 


by the outer ram of 


then ready 


punch and 


the 


advance of the 


wnward 


pre Ss 
ind travel s 


wing and embossing punch Q, whicl 
ictuated by the slide, the oute1 


rf the press being so idj usted 


tter its stroke h 


as been made it stops 
uarter of the rotation 


The 


from the sheet and held between the an 


during about one-q 


blank is 


t the crankshaft 


a 
fl 





ir pressure surfaces, the 
f the punch, during the down “dwell 
f the outer slide. Now, while the blank 


held 


under pressure—which has 


1S r€ 


Ing 
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been regulated to suit the special require a blank 4 25-32 inches in diam whic 
ments of the metal to be drawn—th« eft just the narrowest possible irg 
drawing and embossing punch Q con for trimming 


tinues to descend, draws the metal fron 





between the blank-holding surfaces and : ; 7 
i - : Education of Engineers and Machinists 
draws it into and through the die at /, the 
, NA 
drawing and embossing punch continuing - d 
to descend until the she has been draw 
wee ae g g eng ring Q 
complete y through the d iwing die, Ca®rt 
’ peal ( 
ing it down until its lower surface ‘ ; 
the face 2 € the embossing W s ' 
corresp ds I Tumse 
bottor n double ction dies ‘ 5 
] ne \ t g it ieeve ( n it 
trol uated by arrangements 
| ‘ 
thy = ¢ 1 not t eing 
nik ( ol on the ri | I 
ink shaf Here t s] receives 1 . 
ts tace t mrt e f +] d ons ' \ 
3 ) | 
in Fig. 1 Q) e up stroke e f ec ‘ ‘ 
sie pps 1 { r pu () \ 
T p o ag ‘ i ‘ ‘ g 
ned e wor de tt t = 
It irprising how i fae @ 
can be got out of e-acti dic 
y of te ours, and vould pay at - 
anut ure \ ] 2 \ f he ( ‘ 
h WI / d ro y ar 
die f net: n y f 
loubl re n be nye 
em ata st pared with the 7 
, ’ . 
cre ed 
; ‘ 
It regard n ng | 
mig! st t thev are east t 
struct ) t ¢ f the single ict 
: N ’ 
ination type which e most frequently S 45 
j : ‘1 - t < wi 
used for su vorl There are few 
. eri r det ‘ | 
parts to the triple-action dies than t 
others, and there ess liability of the 
) ‘ t { ' t 
getting out of order, while the hardening 
ee é : ) , ae a 
f the working parts can be done witl : ‘ 
surance of success, and the grinding and . - on nes 
; ' tos, d et m whicl 
apping of the hardened parts to the fini 0 
] + ‘ 
7 Cad v or ¢ eT t 
izes afterwards can be done with ease. I1 
. 2 ert itselt e ¢ ) t 1 y ft 
order not to leave any marks on the out . 
: P : gh | — - 
o ¢ ‘ . ( 4 i if i i \ 
side of the shell when drawing aluminum 
, - , nanu ‘ which w 1 the 
will be found well to lap the drawing 
: , . lua table and not \ 
die after grinding with a lap actuated 
, : 
. ae tor f the wealth-producing g 
he direction of the working movement 
Now, wl t se to me f ful 
I neglected to state that it was neces 
f ‘ ry that ther \ ' 
iry to lubricate the aluminum sheets be ' I 
’ , _ | d 
fore working, but as the cleaning of P 5 . , 
© director 
( vers itterw irds wou d nave cost n re 
' ia ' hie f 
than the nakinge of them. and t} . u 2 UCal tO ; 
; ~99 . . ev ¢ t ni r ‘ 
preparation which was to fill the box ; 
| ¢ T ly i ee} 
was su s to require the entire elimin 
ion of n the metal. we had to be ( 
| ? ‘ 
carefu ibricating the sheets s ; are 
get a ffi ntly thin ating n ther t 
] +? 
low T it eng ft ke ip ne W 9 : . 
{ Ts } ' ! 
f the 1 i Tl was succe fully aa ~ 
ynnliched ating one sheet t a 
vitl nelted Russian ta w and Tt ¢ fe 1 ' 
through a pair of rolls, after w , 
¢ f g gntt \ Vat ( 
, umber of ther heetc were run thr ol F 
nd coated ev d thinly Tt} , p a p ‘ 
disappea ed entirely during } n¢ 1 n r umat 
nd drawing { the shell R But y 
The cover was 3 iches in imete 3) 1 idea eg 
nch gl was punched fron t ( 
slightly ‘ani 2 wh thick an ’ ved ¢ ¢ \; , 
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suppose that because a man has a me- 
chanical turn of mind or is compelled to 
make his living by machines, he has no 
need for any culture that does not result 
from gear wheels and lard oil? The en- 
gineer calls himself a professional man 
on a basis with votaries of the traditional 
professions, but it is hard to see how he 
can substantiate that claim if he wilfully 
rejects the quality by which in past times 
the typical professional man has been dig 
nified—a well-rounded intellect developed 
by sacrifice of money-making opportuni 
The definitely business training of 


the minister, doctor or lawyer is limited 


t1es 


to two or three years in a professional 


school, following four years of liberal 


cultivation in college, after a classical 
course in a preparatory school. While the 
college course is omitted by it is 
not by them that the prestige of the pro 
fessions has been established, but by such 
the Vermont or 


Connecticut, who in the old days were 


many, 


as those, from rocks of 
willing to economize and endure to a now 
order to 


the 


extent in 
had 

bearing on their life work. It 
1 


unthinkable acquire 


learning which only remotest 
must be 
orne in mind that the engineer’s equip 
the 


with 


ment eliminates college course, or 


rather the professional 


school, so that all the general knowledge 


merges it 


he acquires is that which fills the chinks 
of the technical curriculum. Indeed, the 
practicalizing of his education 
back into the preparatory school, and con- 
the ordinary M. E. or E. E. 


extends 


sequently 
knows less of the classics than the aver 
A sickly clutch 
the 


age high school graduate. 
at English tolerated on 
ground that in after life he must be able 


literature, 
reports to his boss 
modern 
which may be of use to him when he is 
sent to dig a ditch in the tropics, are the 


to ‘write intelligent 


and a smattering of languages, 


nearest approaches to recognition af the 
fact that he has a higher nature. Aside 
from these the most liberal of his studies 
are in humanizing courses 
hold the place of the most dry and techni 
pure and 
It is these which are now bear 
ing the brunt of attack from our practical 
men, and they are rapidly being displaced 
by more branches 
names were unknown to the lecture-room 
At the same time there 


those which 


cal, viz mathematics pure 


sciences. 


utilitarian whose 
a few years ago 
is going on a revolution in the personality 
of instructors. The broad-minded scien 
tific men, a product of old-fashioned edu 
cational ideas, who composed the facul 
ties of our earlier scientific schools, and 
who themselves formed for their students 
examples of culture beyond the scope of 


the curriculum, are passing away. Their 
places are being taken by young men 
trained under the narrow technical sys 


tem. There is no doubt that the change 
is bringing the schools into much closer 
relations the industrial 
I feel sure that those who with un 


prejudiced mind have been able to note 


with world, and 


yet 
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the transition and contrast cannot but re 
gard it as, in several respects, deplorable. 
Unless we have totally discarded the 
idea of mental completeness as an end to 
be sought in education, we must see that 
he whose after life will be occupied with 
concerns has a certain need of 
attention to the 
enters upon his professional career, which 


material 
opposite sort before he 
is not true of him whose future energies 
are to be exerted along lines more recon- 
dite. The figures 
ought not to neglect belles lettres, nor the 


prospective man of 
man of letters the sciences. 

In speaking thus far of collegiate and 
professional training, I would not be taken 
as attaching a superstitious reverence to 
the possession of a degree or the resi- 
dence of certain years at a certain institu 
tion. In fact, | that the man 
has accomplished the equivalent of half 


think who 
a college course by independent study will 
be found more intelligent than the aver 
age graduate. The question is this, how 
far the study or reading we have time to 
pursue in any way shall be limited to the 
purposes of helping us make money in our 
trades and how far to enlarge our views 
of life. 
machinist has in some respects superior 


It seems to me that the average 


opportunities for mental cultivation. He 
is well grounded in principles of exacti 
tude which not only are useful as tools 
of the mind, but leave open a development 
along more imaginative lines in order to 
effect a healthful balance of the faculties 
His daily avocations are not so mentally 
exhausting as to preclude brain work in 
the the 
languorous sinuosities of the lathe tool he 
the cud of his 
refer to a laborious 


evening, and while following 
has ample time to chew 
erudition I do not 
attempt to learn the dead languages, which 
the 


bloom of early youth is blown off, but to 


is perhaps always a mistake when 


an agreeable range of reading and thought 
in such fields as English literature, his- 
tory, philosophy, economics, ethics, the in- 
the fine arts—wherever 
sane instincts impel. This and at- 
tractive method opens up vast possibili 
ties of intellectual growth and will nor- 


exact sciences or 


easy 


mally result in a personality far superior 
to his whose activities are governed solely 
by practical ideals. 

the 
me- 


Many people will say that this is 
of advice, and that a 


chanic’s hours of self-improvement would 


worst sort 
better be spent in something directly re- 
lated to his trade 
one thing, that he may derive as much cul 
ture from machine design as from any 


They will argue, for 


thing else. To which I reply. not so, 
since this offers insufficient variety from 
his daily work. Nor are the materialistic 
sciences in ordinary cases best adapted to 
developing the higher qualities of the 
mind; albeit they may prove sufficient for 
that purpose in rare instances, where, for 
example, a man is a mechanical genius 
and has such a passion for his vocation as 


to raise it to a fine art 
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Again, it will be contended that the 
stress of modern industrial competition 
forbids all non-productive expenditure of 
energy. If this be true—and I fear it is 
not altogether false—it is lamen- 
table. No man should be so occupied in 
getting the means to live that he has no 
time to live. At all events let us not by, 
advice stimulate still further this 
mad rush, but rather encourage those who 


most 


our 


have the resolution to set a slower pace 
And, after all, I am not sure that the best 
utility may not be found in subjects re 
mote from the shop and drafting-room. 
The country is now producing wealth fast 
enough—much faster than it can assimi- 
late the same. The most important prob- 
lems affecting the interests of labor are 
those of distribution. The quality now 
chiefly lacking is not skill or shrewdness, 
but Working men 
as well as their employers have less need 
better 


moral enlightenment. 


to become better mechanics than 
sociolc gists 

[ do not know whether anyone in these 
days would reason that it is a bad thing 
for the mass of men whose earnings are 
very small to dabble in higher thoughts 
because it will make them less contented 
with their lot, but I will assume that such 
an argument is offered now, as it certainly 
has been in the past, for it will give a 
chance to make one of the most interest- 
ing points in favor of the liberal culture 
I have been advocating. It is only by 
raising the mind to interests of a higher 
sort that one may become in a measure 
independent of material conditions. The 
wage earner whose horizon is limited to 
his shop, unless he be one of the few who 


passionately loves his work for its own 


sake, will be prone to judge of life on a 
commercial basis, and, conscious of the 
disparity of conditions between the “cap- 


tains of industry’ in Wall Street and its 
privates, like himself, his mind will be 
morose and unhappy. But in so far as he 
is conscious of the possession of resources 
of a higher sort—those of the intellect, for 
instance—he will be able to look upon his 
with 
The best things 
in the world are not measured in money. 


outward circumstances composure, 


not to say complacency. 


Almost all of those which go to make 
mental culture,. except travel and a few 
branches of the fine arts, are within the 


reach of anyone who really cares to get 
hold of them. The best of all is Nature, 
and it is largely one’s own fault that one’s 
Nature limited. 
sublimest un- 


is so 


acquaintance with 


Among the examples of 
philanthropic human conduct on record is 
that of Thoreau living in the woods forty- 
six weeks of the year, largely on the earn- 
ings of the other six at cabinetmaking, his 
annual cash expenses being, if I remember 
aright, less than $100, including the pur- 
chase price of his house (about $4.50) 
Being in Boston last winter, I made a trip 
out to Walden pond. 


on the ground under the pines where his 


Though snow was 


hut had stood and ice thick over the water, 
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it was a scene worthy the sacrifice « following: Circular thickness at pitch line ck to 
many luxuries to enjoy normal thickness at pitch line, angle with f the protractor is next loosened, the 

‘He that increaseth knowledge increas- a perpendicular to the axis As a worm tractor is set to read 30, and tl lide is 
eth sorrow.” As menkind rise above thread gage, it will give the correct size moved until the upper scale strikes the 
animal existence their susceptibility to at right angles to the thread for a thread stop, as in Fig. 2, and we read at e¢ .87 inch 
pain incrcases. It is said that their sen tool for any pitch normal thickness of thread, and at f .49 
sitiveness to pleasure also becomes keener, In operation the readings at d and e art nch for the width of the thread t 
but this I question. One of the common- made correct for half the desired pitch, point 
est penalties of thinking is the loneliness and at f for the width of a rack tooth ot Che change in the thickne f t u 
which it brings, since few men ever think, that pitch—this reading being taken from to angularity the distinctior 
and between those who do and those who a table, as already explained Che pro twee pitcl é g yt 
do not little comradeship can exist. Yet tractor and scale are then adjusted to the ery well underst great ny 


we know by intuition, if not by logic, that 
our best interests do not lie in stifling the 
higher faculties And, on the whole, | » 
think the man who is able to lift his at ’ i 
tention from the sordid conditions ot . 


which he is a victim, will be the happi 


for it. and at all events he will be the bet 
ter. There is no danger that it will mal | 


him unduly subservient to industi 





wrongs that need to be remedied. He wi / 
do less frantic beating of the air th: / | 7 
otherwise, but will becom far mot 


efficient agent of ref 











— 
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A Worm and Spiral Gear Tooth Gage. 


BY ERNEST J. LEES B 


It is apparent from the amount f 





correspondence published in regard to 


screw cutting and all forms of teeth in , J 
spiral and worm gearing, that there must 
be a large amount of this class of work a 


being done in this country. This being so, PIG. 4 ~*~ 











does it not seem rather strange that there 
should be at the present time only about 
one gage on the irarket for thread tools 
and that correct for a rack tooth, or for 


teeth or threads not on an angle only \ 


Being interested in spiral and worm . \ 
gearing, I have devised a thread tool gage \ 
with which spiral and worm gears can be \ \ & 


figured out near enough for all practical 
purposes -. 


From the accompanying illustrations it 
e ya 
will be seen that there are two scales used * il | 
in this gage. The upper one is the circular \ A 
pitch scale A, graduated on the top edge = ar, 
only, the reading being taken from point d "ail 
directly above the center pin. The lower ; \ 


scale is the normal pitch scale B, gradu- 


ated at both top and bottom. At the top mene of a — — ae 

edge readings are taken from point ¢, this Pe / 

being directly under the pin center. The ae / 

lower graduation is read by setting the I = 

point f on the thread gage to correspond 

with the width of the thread tool at its = 

end, this being taken from a table of tooth Sa — TOOTH 

parts, such as the one published by the ) 

Brown & Sharpe Manufacturing Company. angle of the thread or helix with a perpen draftsmen. It w miy last summer that 
Note that C1 idjustable independent of dicular to the axis, and the parts are then I noticed the us¢ i the word pit to 

main slide, but is set in correct relation to locked in position. The whole slide is then express the lead of a multiple threaded 

it, and, as shown in Fig. 1, is set for the moved until the corner of the scale reach screw on drawings where you would hard 

width of a thread tool for a rack of 2 the vertical right-angle stop. The tooth ly expect to see it used that way 

inches circular pitcl scale below now reads correct for a thread Would it not be a great gain if we could 
The protractor is for reading the angle of that angle and pitch, and the tool can b tandardize the words; “pitch” to refer to 

of the spiral ground to fit the jaws of the gage ze of tooth only, and “‘lead’”’ to express 
\ll graduations of the straight scales In Fig. 1 both the upper scales are set to distance traveled in one r volutior y: 

read to 1-100 of an inch t inch for 1 inch thickness of tooth or 2. I suppose this has all been thrashed out a 
In figuring gears, if any two quantities inches circular pitch. The lower scale 1s great many times, but certain! fol 

are given it will determine the third of the et at f for a tooth thickness of*.62 for a wed in all drafting 
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Any draftsman that has had to do with 
the reception of orders for “hobs” knows 
what a mixed-up muddle they are often in, 
and sometimes four or five letters have to 
be written to get the correct sizes 

[Our correspondent’s exceptions to the 
confused use of the words lead and pitch 
well taken. His usage of them ts in 
accordance with the best practice, and tt 


Ed. } 


are 


should be adopted by all 


Universal Dividing Head for the Milling Machine. 


Che illustrations herewith show a new 
universal indexing or dividing head for 
milling machines. An excellent idea of the 


general appearance of the headstock and 
be obtained from the half- 


| 
rootstock 


may 


tone Fig. 1, while the construction 1s 


3 and 4. 
make all divisions 


shown itn Figs. 2, 

Che head 
and including 360, and a great many divi- 
The method of 


will up to 


sions beyond this number 


indexing is by means of index crank, 
plates and connecting gearing, through 
worm and worm wheel. Some of the 


cther details are entirely new, particularly 


the method ot taking up wear between 


worm and worm wheel and the arrange 
ment for clamping the swivel block at an 
angle 


Angular settings of the work spindle 
can be made from 5 degrees below the 


horizontal to 50 degrees beyond the per- 
pendicular when geared to a universal ma 
chine. When fitted to a plain miller it may 
be swiveled through a complete circle it 
the front index plate is removed 
wheel (which is 


The worm, and worm 


of quite large diameter) may be thrown 


out of mesh for any position of the work 





y 
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shown in Fig. 4, can move only in a verti- 
cal direction, horizontal movement caused 
by the eccentric end of the bolt being taken 


by the slide. From this it will be seen 


that the worm moves away from or toward 
wheel 


the worm in a plane perpendicular 


June 18, 1903. 


and 4. These trunnion bearings have an 


arc of contact of 360 degrees; 


1 


they are al 
ways fully enclosed and protected, no mat 
ter at what angle the spindle is set. The 
symmetrical in de 

There 


entire mechanism 1s 


sign and rigid in construction are 

















FIG, I NIVERSAI 
to the axis of the worm wheel—that 1s, 1n 
a plane through the line 4 4, Fig. 4. Com 
pensation for wear between these two 
members is obtained by adjusting the 


attach the slide holder to the 
this 


s made along the same lint 


screws which 


worm casing. It will be noticed that 


compensation 


DIVIDING HEAD 











AND FOOTSTO 
0 openings to the inside, and all gears 
the outside are 1 
protected from dirt, at the same time in- 
suring safety to the operator 
For 


small notches are milled on its edge, which 


index plate a series of 


locking the 


permit of its being moved by a very small 




















the T-bolt, Fig. 3, 


through half a turn; this is accomplished 


spindle by turning 
without slacking up any lock-nuts or dis 
The 


end of this bolt is made eccentric and en- 


turbing any adjustments whatever 


gages a slide attached to the wcrm casing, 
which slide is free to move endwise, and 
the worm casing itself, being confined be 


tween the walls of the swivel block, as 








2 UNIVERSAL DIV 


DING HEAI 


AND FOOTSTO¢C 


] 


adjusted 


A A, 


without danger of disturbing their 


so that these parts may be 
aline 
ment 

The swivel block has trunnions of larg: 


diameter, as indicated in Fig. 3, and it is 


firmly secured in any position by means of 
clamping-straps, which are made to grip 


the trunnions by tightening two cap 


screws, one of which ts shown tn Figs. 2 








amount—a very convenient teature when 
_ 
adjusting work to the cuttet1 


Che 


compensate 


work spindle has adjustment to 


tor wear, and is provided with 
by means of 


a clamping device which it 


can be firmly locked during cutting opera 


tions without disturbing the accuracy of 
the spacing. The footstock shown in Fig 
2 has the usual elevating nter It may 











June 18, 1903 


be set at any angle up to 10 degrees above 
or below horizontal to bring the centers in 
the center of the work when 


line with 


milling taper reamers or similar work 
This dividing head is made in 
swing It is 


Machine 


three 
14-inch 
Milling 


12 and 
the 
Company, Cincinnati, O 


s1zes—I0O, 


made by Cincinnati 





Relations of Employers and 


Employees. 


Improving the 





Since the CIOS I ( \ 1 \W 1 the 
onderful ¢ t 1 I g 
dustries nas roughnt nto pro nence the 
variou or un They have been the 
atural result Xisting conditio1 It 
Xp en 1 « 1 ra: i I nd 
nethod, the union first made demands 
- ? 
vhicn could no be vrantec \\ ) 
strugele Strikes were therefore frequet1 
some of them s¢ is, many of the 
} ] } 1 
ustinable ind to! 1 nber of thet thie 
blame might be placed upon the employers 
From these earlier methods of dealing 
Cl 
r _— ; 
—_——— j be } 
| 
ii | 
| i> 
1 | 
| J 
Laie — 


— < a) 
fag Bia: ‘TALS 


j 


¢ 4 
} 

HENPENECSONS | { j 

} 








tion oft he present whicl may € de 
cribed as one t better organization o1 
both sides. Some of the unions hav ) 
me n ona extent Many emp! ers 
lso are affiliated in associations for united 
ction and defence. Each side has ree 
fund to give support to any course may 
determine upon. Such reserve powet 
tends to make both s des reasonable We 
have gained in experience and better un 


derstand the fair and equitable settlement 
the application of 


of business problems by 


ir industry this is the 
Many 


attained 


ommon sense. In ot 


state of things to-day prominent 


1 1 
believe we have the 
betwec n 


employers 


ideal relation capital and labor. 


We have certainly improved upon earlier 
and yet from a certain 


conditions, point 


of view these present methods are but a 
do the 


We may therefore expect to modify 


step forward, and not reach final 


ideal 
or abandon them later 
The 
*From the presidential 


W. Walker before the 
men’s Association 


present situation in our trade—a 


Artour 
Foundry 


address of 
American 


a wasn / | eb 


| = A fe] 
Pal yy ——s 
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powerful labor organization on one side new methods of dealing with labor prol 
and no less powerful associations for de- lems are to be in this direction, it may 
fence on the other—is similar to that of equire change of heart on the p f 
the nations of the world with respect to many 
their naval armament As strong navies The health and comfor f workme 
ire a guarantec ot continued peace SO ( S p itter Ss 1 s \ 
large and constantly increasing funds S \ efer to it. We « N 
ivailable for instant use by these strong pe workman whi ncomf 
rganizations may insure industrial quiet trying to perform a difficult 
But great military and naval strengtl \ fficiet ght, 
vhile doubtless the most practicable peac« D nee e in a frat f 
maker now, w ome period be obs f Wo! g W \ p 
ete for that purpose \s the cre g ( I ’ eref f 
ttectivent fon eapons n ent i ] ‘ 
surd., nreas ) né fin ‘ ‘ ] \ 
s¢ , ( e chief re ince ‘ v ) 
\ If, the ur preset way I t 
aling witl s subject seen f y 
I he | WW methods ne d 
lace ( We cannot exp ( \\ 
preset : l ev d ev t 
broadening f ire in tl vag 
] + ‘ ? c ; 
_— 
| anal : 
| imo onnnts pmey UA Bes! 
fad 3 | —— =F. . 
zo \ 
d | | I { | 
| a aes ‘ii | 
| i — 


3 SN 
= 


SECTIONAL VIEWS THROUGH HEAD 

be more enlightened thar rT 11e¢ 1 

t eg otfer a tew sugestiol1 Wihict 

1} dica the pr able futu re trend of! 
nougi id iction in ak i re Witl the 

or problen 

In the first place he we mu 
have the LIme common enst and 
progressivt spi n handling labor as in 

e development ir new process Wi 
cannot expect present methods of manu 
facture to long continue, neither can we 
hope that the present manner ot dealing 


will remain satisfactory during 
twenty years Neithet 


expect in this country to perma 


nently withhold from our workmen a fait 


proportion of income from manufacturing 


enterprises. Nor can we hope to crush 


labor unions, or 


by large defence funds to 


settle finally the economic questions in 
volved. The manufacturer who is wisely 
building for the future will study to work 


his employees rather than against 


them, to please them; to unite his manag 


ing ability with their muscle and skill. If 


if eee 
\ / } 
a 





‘ ’ aert enn P 
ey do not le nd no 
f elling | Phey 
‘ p 
if I ( 1i¢ ¢ 1\ 
( en more reasor1 e in the 
An ea raised objectior r 
lency i ( a cou t ( nce 
ges in p times; but the lil 
l de l 1 I facture W no eK to 
When dull times return the men 
exp the inevitable reduction of 
igre if they are entirely satisfied t] 
ey are based upon the true state of the 
business they will accept such reductions 
conte The manufacturer must be 
yest with his men, and his men will be 


The 


ints to be treated 


with him American 
squarely 


he is willing to share 
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with his the burden of dull 
times. I am not saying that the earnings 
of the men should be in direct proportion 
to the profits of the employer; but earn- 
ings do and should bear some relation to 
profits. Many contests have arisen over 
this matter, some due to insufficient in- 
unreasonable conceal- 


employer 


formation or an 
ment of real conditions by the employer. 

I believe in the good sense and fair in- 
tent of any body of American mechanics 
when they are squarely met in an honest, 
straightforward and business-like manner 
on any question with which they can be 
made familiar; and questions of market 
selling 
profits are not complicated, although they 


con’ tions, costs, expenses and 


may be made to appear so. They can be 
stripped of all complications, and any em 
ployer who is fit to continue in business 
workmen in a 
If we would give 


can present. them to his 
form easily understood 
as much time and thought to informing 
and educating our employees as we now 
spend in trying to please our customers 
the effect would, I think, be helpful. 
Sometimes an employer may go so far in 
prosperous times as to distribute a portion 
of his profits among his men. But it is 
not entirely a question of money with the 
The rapid develop- 
ment of business has separated him from 
his former contact with his employer; his 
imperfect notion of profits and 
matters has made him discontented. 

The 
logical product of the time; employers 
should make him 
shall hear no more of him. 
reasonable and proper place for the real 


American mechanic. 


imilar 


professional labor agitator is a 


unnecessary, and we 
There is a 


labor leader; one who by nature and edu- 
cation is fitted to counsel, advise and con- 
ciliate ; 
fair; 


position of business men. 


who is honest, sincere and always 
and the 
This ideal labor 


who understands business 
leader, as I have described him, is a more 
highly product of 
than the average employer of the present 
time 


idealized civilization 
It is expecting too much that he 
should materialize at once; but in time he 
should appear, and I believe he will do so. 
Employers should first themselves show 
him the pattern in the conduct of their 
own business. Neither the laboring man 
nor his representative can be expected to 
advance in these matters until employers 
have advanced first. 

that manufacturers 
who are studying closely this way of deal- 


| believe there are 
ing with labor and are making progress 
along these general lines. They are not 
about it, and are not 
quite sure whether they can make a suc- 
Some of them will doubtless 
fail to reach their ideal, and all of them 
will be disappointed at times; but in this, 
as in other matters, no honest and earnest 
effort entirely fails. 


Saying very much 


cess of it. 


All of us who deal 
with employees must expect frequently to 
be misunderstood and possibly abused for 
get with 
It must also be admitted that some 


trying to into closer relations 


them. 
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of our theories and attempts in this direc- 
tion have been mistakes. It seems to me 
almost, if not quite, true that the manu- 
facturers who will achieve the highest de- 
velopment and success during the next ten 
or twenty years will be those who recog- 
nize the present conditions as temporary 
and put themselves in line for permanent 
harmonious and cordial relations with the 
men who are doing for them in factory or 
foundry the work which they themselves 
would do if the size of their enterprise 
would permit. 

With a face turned toward the bright 
future and a heart full of hope, I look for 
that new and enlightened relationship upon 
which we may soon enter; a better feeling 
between employer and employee, a rela- 
tionship most cordial, a spirit of mutual 
the 
sense and mutual forbearance. 


common 
The man- 
ufacturer with a hundred or a thousand 


helpfulness ; prevalence of 


men associated with him in the production 
of any kind of goods, all working har- 
moniously together, with intelligent united 
effort, and with a sincere desire of all— 
the the and all 
the men between—to bear a full share of 
responsibility, and put forth the greatest 
effort for the common good, is an indus- 
trial combination which will stand against 
the world. 


owner, lowest workman 





A New Form of Extensometer. 
BY GEO. F. SUMMERS. 

The accompanying illustrations show an 
instrument that we have recently made up 
for our the Rock Island 
Arsenal and the work that it does. 

We have had some trouble in finding 
quickly and the 
point of our bronzes and have made up 
this tool, as shown in Fig. 1, from a Star- 
rett test indicator, to clamp to a 
specimen, that is to be pulled apart, to 
show us the elongation of the metal. The 
capstan screw has a hardened, knife-edge 
bearing, in order to have a constant lever 
arm around the 


test-room at 
surely 


breaking-down 


test 


the indicator 


When the capstan screw is seated 


cone of 
screw. 
the set-screw points are exactly 2 inches 
apart, and in this position it is attached to 
the test piece. The capstan screw is then 
run out until the indicator points to som, 
We take 30; the test 
ing machine is started up, and as the piece 
elongates a thousandth the pointer drops 
one division and the pressure is read. In 


convenient figure. 


this way we can follow the test up past 
the elastic limit, when the tool is removed 
and the piece broken. 

taken 
from a piece of bronze of second grade, 
known in the Ordnance Department as 
“No. 3." The usual readings are marked 


by black circles, but to show the accuracy 


The curve shown in Fig. 2 was 


of the instrument we took more readings 


in this case, which are marked by light 


circles. At 4 the load was removed and 
the curve returned to the origin, 4 being 
under the limit. At two other 


elastic 
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points the load was taken off, the curve 
returning to B and C, showing permanent 
sets of .002 and .005 and seeming to be 
somewhat stronger after having the load 
removed. 

The curves the test- 


are made up in 








\ SIMPLE EXTENSOMETER. 


FIG, I. 
rocm in pencil as the test proceeds, and 
by the time the piece is broken, a few min 
utes only, the finished record is complete 
without further plotting 

The instrument is not theoretically per- 


fect, but is practically a success, and 1s on 
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FIG. 2. RECORD OF TEST 

of those cases, met frequently in machine 
design, where a simple, direct tool giving 
approximate results is very much more 
acceptable than one more accurate, with 


many complicated parts 
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Letters From Practical Men. 


Losing Time. 


Editor American Machinist: 

The letter 
591 
of the Bri 
United Kingdom, though not to the same 
extent One 
feels just a little envious cf Mr. Tecumseh 
Swift's claim at page 621 on behalf of the 
The habit of losing 
1 in the 
foothold 


summer, and becomes 


from Boss” 


lamentable faults 


‘Junior at page 


discusses one of the 


ish workman in all parts of the 


in country as in town shops. 


American workman 
wintel 


to 


is 


It 


time probably forme¢ 


obtains sufhcient 


time 


hrough the 


carry it 


strengthened and matured by each suc- 
ceeding winter until it is impossible—that 
is a hard word—either to entice or to flog 
a man out of It becomes a disease 
and the inveterate time-loser is irreclaim 


able 

Of course a poor or slow workman who 
includes this luxurious habit among his 
possessions isn’t worth shop room. It’s 
not him we are concerned about It is 
the man one wishes to keep permanently 


about whose time we are solicitous 


Months 


ending 

March, | © Moome 

1901 April 
to Sept 


Total time lost—Mon- 
day mornings only 
Average per wee k of do 
Total time lost—Betore 

breakfast 
Avérage per week of do. 
Per cent. lost of full 
time before breakfast 
Amount paid in pre- 
miums 


1018 


39! 


1084 


42 


6269 
240 


5991 
195 


12}% )! 


tion that 1t commences 


pendent chiefly, I think, on: (1) Our 
2) cold and poorly lighted 
of influ 
( 4) 


independence 


called climate; | 


(3) the prevalence enza, 


shops r 
colds 


haps, a phase of the 


and minor illnesses and, per 


national 


of the Britisher. Otl 


er reasons will meet 


individual cases, but these are general 
caus Is there a remedy without draw 
backs 


So long as tinue to import our 
weather second-hand, after the Americans 
of it, 
have to put up with the first of the fe 
\s to the 
ting of the shops, 


and 


] 
i 


have got all they want out we sha 
yur 
above second, 
1 ligl 


important 


causes stated 


the warming an 


they are very constitute a 


paving investment, but even they do not 
meet the whole case 


The 


second; 


first and 
that 
The desirable workman will 
he to 


looks askance at rewards, 


the 


one 


third cause lives on 
the 
the tackling 


not 


fourth is the takes 


stand fines is not be blamed 


for this 
which he may term bribes or refuse them 


and he 


on the ground that he wants nothing he 


hasn’t worked for \ trifle aggravating, 
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but at the same time one cannot help 


liking the sturdiness of it 
ild be the 
of the eight-hour day, but not every em 


One preventive wot adoption 


take thic 
O Take His 


ployer is enterprising enough t 


step. Then there is the division of the 
day into two shifts instead of thre 
while retaining the 53 or 54-hour weel 





But these shifts are too long and break 
fast is too early to suit home arrang« 
nents knocking off time at night too 
late to suit most workmen 
The scheme related by “Junior Bos 
rather labored and the continuity of it 
excessive | nay ve of interest to tell 
f experime we ive been trying 
since March of last year, and which has 
met WwW partial success. Briefly « 
plained, our plan covers periods of fo 
Any nd keeping full time, witl 
rtime, during the first week has 
s pay laid by for him. For the 
cond, third and fourth consecutive full 
week ;, I and 1 hours’ pay respe 


tively are added, 
uid at 


premium 


earned ts ps the end of the fourth 


: 1 For : thie ot} as 
week or a Compiet« nontnh apprentices 
receive double premium. If a man breaks 

1Q0I-2. 1902-3. 


6 Months 
October 


to March 


12 Months 
Apn 
to March 


Months 
April 


to Sept 


Months | 1 
October 
to March 


Month 
Apnil 
to March 


1486 
57 


5306 10457 3400 3835 7235 
2c6 200 I 30 145 4 
11’ 10} 71 8 7 
426 42! 447 
lown he does not fortei iV p 
previously earned, and he may start again 
the following week with the half hour, but 
e must come into line with the others 
e end of the general p riod | cheme 
Ss not bee ) ntly success! ) 
pays s IC1el rral its ma en 
Cc Phe re ( rut 1 tab l T 
forn I sl a ( me any elpful crit- 


I am unable to give records previous 

of 1901. The figures, of course, 
hours, and the of hands 
employed during the 


ly tl 


represent number 


time covered by the 


‘ 1 1 1 
Was practical 1e same, there being 


1 few more during the last than the pre 
vious years The last six months of the 


premium scheme shows a falling off 


I ought to say that since March we have 
improved considerably, our average for 
the last six weeks being 634 per cent 
rhe slight improvement in 1901-2 was due 
to a bonu plan which applied only to 
apprentices, and also to a coercive scheme 
the only real good of which last was to 
convince one of the impossibility of treat 


the great British workman “‘nigger 


Phe 


Ing 


fashion “great” above is 


4 
nd 
ept 
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ul ‘ i i 
eT 
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1 
rah 


side 


pull 


and 


width 


7 
i 
' 
T¢ 
( 1 
eT 
;' 
" 
and 


n 


hk 5 Ca \ 
ne very admirable qualiti 
re rect mM B | Ww sh he 
ne Rosr. Trt 
Countershafts. 
\M chit 
ve te ! a | ( l 
| 
nd pulley, at page 7 ' 
pointed 1 trien 
+? } | 1 
il erore Lt €\ l Mr 
r ag I ( 
ft. ] d thar 
\\ t ¢ 
; } } 
v d il 1 { 
p ( | a cted 
ex ‘ t d 
p | mind 
g d n ni 
tte1 ind which 
ustration of the 
i ne i Tr ace 
so) as - 
n he loose pulley wa 
he usua shod manne 
vy serving as a stop for it on 
1 ( ce ir on the othe 
t the pulleys was about 
‘ ustomary oil hole wa 
ition. It was not long 
e pulley began to show 
' ’ t ] ] 
neces iting daily 
t earing surtace was 
we =6deeply nto tl 
} 

f ) the machine it 
( y bearing w ide in 
¢ tvic ind that ( 

¢ nN ken iga t the 1 
t orit The hearin gv 
er with lars dirt 
Now intershaft 
‘ the ne a 
' hould 
— 
P 
- ‘i = face 
1 ry ( he if x 
d to be t \ 
" | oesnall , _ 
p v I a Ww g 
{ ng ne I 
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‘ { ind n 
t « oT ul¢ 
with their Wive I 
4 e about peakable 
hirt fron r in their 
! put r ounter of to 
basi \tter he bear 


loose pulleys have worn a little 


ted 








SSO 


put in and gives the whole that unclean 
aspect familiar to shop men. 

I have in mind another high-priced and 
the 
Theie 


counter excepted, 
belts 


In every respect, 


modern machine. are four 


running from this to the counter, besides 


1] 
il 


the driving belt from the line shaft 


of these belts are located about the mid 


dle of the shaft, and, to make matte 


worse, this is too light and the hangers 

The result of 
decidedly 
run 


the 


are placed too tar apart 


this 


huariou 


ment 1s a 
the shaft 


faulty arrang 


motion of when 


ning, and a continual saw-saw by 
forever working loos¢ 


habit of 


XCS which al 


It seen t be the fixed 


building machines to regard the 


hirnis 


untershaft as a necessary 


treat with contempt. They take great 
pride in little improvements which sim 
plify the handling of the machine and take 
great pains in trying to raise its eihciency 
even a little at a time; why should not 
the counter receive the same attention 
Some counters have a clutch instead ot 
he lov pulley, and that makes the mat 
miserable who operates the machine. Thx 


condition of the clutches is no better thar 
hat of the tight and loose pulleys. Eithe: 
he fingers work loose or the clutch runs 
tt and refuses to disengage. Little atten 
n is paid to the fact than an « h 
does not oil, while an open oil hole usu 
illy means a clogged-up oil hole, a dry 


loss of 


power 
[f we look at of the modern motor 


1 WI 
Ois, We Wi 


One 


Iriven t notice that an en 


tirely different plan is followed in regard 


to bearings | have never yet seen a 
motor shaft that did not run in brass or 
bronze bearings with a dirt-proof oil 
cup attached to each The fact is that 
the motor simply would not run it sub 


jected to the same conditions at times as 


the average countershaft, while this in 
turn punishes poor construction by eating 
surplus power 

It does not pay to have every man on a 


ladder 


see that everything is in order 


twenty minutes every morning to 
Consider 
well as of 


the 


that it is out of sight as 


should 


care in 


Ing 


touch, make it deserving of 


utmost 1g 


design and workmanship. 


Oiling a countershaft when it starts to 


sing is too late: it should have been done 
day or two before 


\nother reason why it should be as in 


dependent and self-sustaining as possibl 


is that no mechanic likes to get any nearer 
can help, and this is espe 


to it than he 


cially the case with machines that no one 


man in particular operates Everybody 
leaves the oiling and adjusting for some 
belt 


well-known nerve-racking noise calls for 


body else until the comes off or that 
immediate assistance from the unlucky in 
dividual who happens to work on the ma 
chine at the time, and who climbs up with 
a resigned look on his face amid the jeers 
of everyone in the neighborhood 
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Counting Fast Running Machinery—Tracing De- 
tails—Small Propeller Blades. 
Editor American Machinist : 

In adjusting automatic machinery a 
short time ago, in which most of the re- 
volving parts were speeded at 300 revolu- 
tions per minute and over, I found it 
necessary to obtain the speed per minute 
of the 
for a speed indicator, and to figure back 


of dif- 


of some parts, and was at a loss 


to the line shaft through a series 


ferent or speeds would of 
for that 


the 


gradually lower 


course leave a chance errors 


multiply up on high speeds. 


he spe ed 


would 
As I 


correct 


desired to get t as nearly 


as possible a scheme (new to me) 


occurred to me, which is as_ follows 
Holding the finger so a set screw on the 
high speed shaft would strike at each 








revolution, and with an attendant holding 
watcl . we managed to vet th peed 
hout rioh? (of con impossibie t 
A‘ 
| { 
| > 
LAYING OUT SMALI 


the revolutions at these speeds any 


further than 


count 


four or five without getting 


mixed up, so by counting 1-2-3, 1-2-3 


three at a time and making a motion witl 


the other hand or foot at every repetition 


} 
count the 


of 1, and having the attendant 
foot or hand beats per minute and mul 


tiply by three, we got the speed. Of 


course a telegraph operator can count this 


way himself—that is, he can count every 
three or four revolutions as one, which 


would make the letters s or h respectively 
little 
would not be a bad help 


in telegraphy, or a musical talent 

I have always followed up the articles 
in the AMERICAN MACHINIST on drawing 
but 
have never noticed anything relating to 
the the 


The custom, of course, 1s 


room practice with much interest, 


tracing of details from general 
pencil drawing 
to make a pencil drawing of each detail 
before tracing, but for the last two years 
[ have not lived up to this practice, mostly 


on account of being in a hurry to get the 
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work out. My designing has been mostly 
on gas engine and automatic machinery 
which is complicated enough for comfort, 
drawings are fin 


details from 


but when the general 
ished I trace most all of the 
moving the tracing cloth around 


What is the use of draw 


them by 
for each piece 


ing a part over again when it stands out 


boldly on the general drawing? A person 
has only to conceive the other parts as 
being blank, but sometimes a few extra 
lines are necessary for some parts, but no 


is considerable 


The 


one can doubt that there 


time saved, and about the results? 


machines are running 
prope ller wheel 


A simple way to make 





patterns which I have followed lately is 
» draw a rectangle representing the cir 
cumference and pitch of the wheel and a 
diagonal representing the angle of the 
uter circumference of the blade, as in 
Fig. 1 Then the approximate width a 
bl 

Ri 

A Machinis 
PROPELLER BLADES 
(Fig. 2) of blade and the thickness of 
block b obtained from this angle gives 
a X bas the size of the end of a block of 


of the 
the 


The length 


the 


blade. 


course 


wood for the 
diameter of 
half the 
The 


followed 


, : : 
block is of 


wheel for a two-blade, or diam 


eter for a three-blade wheel diag 


: ~ 1 
onal lines c (Fig. 3) are easily 


up to near the hub, when judgment must 


blade at the hut 


be used to strengthen the 


This is an easy way to make a wheel 

which will give all the results desired 
Oshkosh, Wis E35. 
[A 


counting 


MoNAHAN 


plan which we have followed in 
fast 


cially that in which a 


machinery, 
defined 


companies each stroke or revolution, is 


running espe- 
noise ac- 
to 
take a pad of paper and a watch in the 
left hand and a soft pencil in the right 
and then, keeping step with the noise by 
following it with the hand, make a dot on 
the paper for each stroke for a minute or 
half minute, and finally count the dots. 


The dots are of course made in an irreg- 
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ular zig-zag line to facilitate counting. It count a minute for every four inch t Bu New W. H. Burts Cincin 


is easy to count in this way up to 400 per diametet J). W. Cart Wi ter W. P 








minute and over with entire satisfaction. With student machinists I generally find D Rochest J. B. Doane, Ci nat 
It is surprising to see how certainly one that the tendency is to run small pieces J. 5S. Det Baltimors | 
recognizes any falling out of step between t too slow and large pieces at t hig \\ re 3 L. Eberhardt, New 
he noise and the d \ support for a surface speed, and that this lit cle N. J ther, Nas! N. ] 
ne paper and another for the left hand help to equ © % s difticulty it you! r ) I Cincinnat \\ \ 
would make this plan feasible with silent ead ( ted, | 9g G ( ( 
machinery having a set screw or other mind the devi familiar to travelet Hamiltor R. K e Blond ( 
piece to strike the finger.—Ed. ] f counting th l cks for 20 nd \\ Is ( an 
~ a nd so g 9 C4 \ ( p ‘ = | ( ( I \I ( 
Face-Plate Casting for Testing Lathe, train in 1 p hour ry follow Y = 3 Ss 
Editor American Machinist from the me re ning n the al | \ H. P \\ ‘ 
rticle at page 785, on testing case, being rrect for the usual 30-f ter; F. E. R \\ Ss 
the Reed shop, interested me; rail rf; <a nati; G. F. St 
seems strange that a_ special Your correspondent has his gear cae Wor H 
sting, like Fig. 4 in the article referred — verse¢ device { ( \ W \ 
{ should be dk est the s¢ ( ss \ cK ( v ) g \\ \\ \\ \ 
f ss-slide to sp Why could n ( ( t c i ; 4 \\ \\ 
« wo test rings ve cast on me ot I i ‘ ‘ f ‘ 
; egular face-plates? Then, after do- minut Rovert FE. Fe Terms of Settlement With Union Pacific Machin. 
ng duty as long as possible in the sting . Throop P P ( kite 
Dus! s the ( ng could be faced ofr ( : 
flat, and earn its salary as a commercial - ; Unior 
face-plate, being shipped with a lathe to Meeting of National Tool Builders’ Association. 
vhich its size was suited In th wavy the Tr] ni conventior t ‘ hov \\ 
ring and threading would all be saved names t plac Pe 9 a" : 
1S id ot going into the cup l which Ju ( ) \\ ( \l S hit 
eems to be the only way of renewing the men l ou being pres : 
asting shown The two rings could be one-third of these being from Cincinnat 
oweled loosely on to the regular tace nd vic ty Dp I ‘ , 
ite pattern, and thet le or two cast ( g 
ngs out of a large ( d be e witl pt ( g OS 
t rings WALTER G EN \ 
Indicating Cutting Speeds. 
ditor \merican \1 hit =f 
Phe ticle age 73S ving pic t ‘ 
( | uggests ¢ d 
I S S \ | tude I 
T g rrac 
‘ f o ( ‘ ( \\ 4 & Ss 
\ 1 t 2 So j 


< ct 
| Examination for Draftsman (Marine Engines and 
f Su i T 4 ‘ ( ’ 4 
, a Machinery 
g ( 60 \ ¢ ( g nd Wor 1) 
’ { 
¢ Ce ( ( I rt —p + 
| \ 
D f ' ™ j | \\ j 
I 
Tl n 30 ec ( h 20 Sec ( , = 
. pond +8 he 2 sixte ( aT ( ’ 
I piece One-sixteent! 1 diamete cu 1 4 P 
tT gy one I e¢ WW wd ' 2] 9 , 
tI me spe d ly ( tn DCC g 
\\ , I ( T t 1 | Q) 
S apparent, the t if we « d eeting | 
: : 
oft the w a ne the 1 ed 
i) 
er of eco l t] d met ) Nn t Ire ,y fW 
\« i speed } ; t ry ’ 
+ or ¢ ter ; 
ninute 9 
' , S ( C 
I ra ( s of piece now e “Gern % : | - 
\ 5 sixteet ft ai ( diamete gel npre n seemec - “a ‘ 
( ( t 15 seconds d found t natte d prob e st 
t 20 0 ng 20 f t per lil € | ny t the eg t Ce” © 
' o ECE | nt te if econds | S( mee \ \ 
‘ ltiply | t ear ve ch, 1¢ ef 
cconds being « ect ft I h piece The f vine f 
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The Steam Engine and the Steam Turbine. 


Our readers have no doubt taken 


the remarkable advertisement by Mr 








Porter which was published in our last 
. . . 
ill Publishing Company weeks iss 
\ ] : ] t hat xtent the 
: : ‘ ( no SNOW Oo lat eX } 
World Building, New York Wi 5 a 
—: Cette - build f reciprocating engines partake 
Also published at 6 Bouverie Street, London, E. C. ‘ ' 
f NM Yorters alarm regarding ( 
Corre ndence on mechanical subjects solicited. or Porter vce 5 
] + 
Vame and address must always be given—not nec- ores which the tuture of 1 ot 
essa» xr publication engine nic bv the ste 1 r 
1ddress all business communication the A mer t- fs mndarvy rl n ) t re 
can sia Matter for readin Mums Pita ‘ : a" 
; . . t ( ot | r pre 
addare / i ? 
j / ( | | ) il ecil 
, Th 7 Ta ? 7? ‘ ' i 
Gt wid ‘dre Dat rapper ! Oo es may he sstully per ed 
den month in Which SUuoscrip mu expire 1 tor peeds ot 000 ter ind I ( 
Subscription Price : sand f 600 turns per m 1 
#4 postage prepaid, to ar North \ f nine pounds f t ld 
Ame i, 3S all f en ies except Europe ; 1 1 
{ , I id col I 
Twenty-five Shi there No back num- , 
mr oO 1 bart ning t 
ber ond current ur For sale ! n man ‘ ; ung 
by newsdealers generally. the f ( f the higl Pp 1 engine ( 
1] 
European subscriptions served by the AMERICAN € passed DJ 
Macuinist Co., Lrp.,6 Bouverie St., London, E.C. Not I ‘ ree ‘ ) \ 
( 1 ( ( g ( ( » ot P 
Entered at New York P. O.as mail matter of the second Ipl it an ¢ n f t=welve pounds 
cla if water was in sight doa professor of 
eK il il engineering s d ld 
Cable addres Macuinist,” N. ¥. n ler it disgraceful should su : 
Lieber’s and A B C Codes. , i 
CTO r gineel ) 
enged, and he wished to @ 
a) th sue oof the AMERICAN MACTHIINIS 4 
nrino tl ibil 
IS.250 copies are printed Total for 1908, rd oas det Ving the pOssib Vy ol 
far 1TOTIO Vone sent requiarly free Vone re it [his measure of economy 
taken back from news-stands No hack num not uncommon. and who shall sav that 
be) Ne md current yee : P ‘ - P ‘ 
Porter prediction 1s less well founde: 
than the one referred to above: 
Contents. — ‘ a 
Ol | a ; “ES SOs : 7 
Some Planer Shop Fixture . How the Coal Monopoly is Protected. 
| ‘ounling S66 
rose Couplings Soo : - ca ‘ 
| ; Some of the difhculties of dealing wi 
Foundation Bolt Washer 800 ; , , 
, ‘ the trusts, which are able to secure thi 
Note on Continuous Molding 8609, ‘ . ; ; ; 
best legal service, are clearly shown by a 
Engineering Reminiscences—XIV\ SOO : _ : 
| recent decision of Ju Lacombe, of the 
) - > 
SY Founding—II S7I 
, - . United States Circuit Court, in an apps 
\ Triple-Action Die for Blanking, ' ' ; 
taken by the Interstate Commerce Cor 
Drawing and Embossing an ; 
hell m against the anthracite coal carry 
\luminum Shell in One Opera : 
| ng roads to compel them to produce cet 
igs R7> ’ ; 
; ' un contracts made between the roads and 
Edueation of Engineers and Machin ‘ 
( in coal producing companies \n et 
RQ 2 
‘2 for being made to show that these 
\ Worm = and Spira (aeal Poot! =— 1 
roa ire violating their charters as com 
Gage 875 : 
, H a, vs mon carriers, and is, of course, a matte 
Univer Dividing Cae for the , , ‘ ; 
M S t common knowledge that they have 
Milling achine . 876 a _— , 
* 4 made contracts which in effect do violate 
proving the Relations of Employers : sii 
Imp ving the Relation I ploye their ob igations as such The court d 
and EEmplovees 377 ’ 
" 4 : ‘4 cides, however, that as these contracts per 
New Form of Extensometet S78 , 
VN “pis P — tain simply to the purchase of coal and 
Letters from Practical Men 879-881, a 7 : , ; . 
~erg™ not to its transportation, they therefore 
Meeting of National Tool Builders ; ; ee 
ire not pertinent in a Casc n which ‘ 
\ssociation SSI 
ba aneains : roads are charged with violating their con 
Ferms of Settlement With Union Pa : . 
act ul as carriers Ot course, the effec 
if eachinists : SSI : 
Cif ( upon the monopolization of coal and upon 
Examination for Draftsman ( Marine , : - ; 
; the interests of the general public is pre 
Engine and Machinery ) SSI all th eee . | 
TI > a ; cisely le same whether these contracts 
le Steam Engine and the Steam . , , 
F ms pertain to the rates charged for transport 
Purbine 16 WO fw weed oe weteatew ‘=: 
' . \I p ; ng coa or whether they relate solely to 
he Cos oO poly S ‘cted SS2 . Sei ofS 
| Ow the a nop mn | rotected OS2 the purchase of coal] by the roads. - 
Exorbitant Prices for Stocks......... 882 Sine 3 F t diff 
se lere 1s a suthcient difference to hang a 
The Most Useful Engineering Books. 883, 4 
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The Stores Ledger 
Some New 
\ Practical 

Fo 


th 
, F Cor 
tor 


. ¢ 
Things 
Packing 


Lesson in 


reign Shipments.............. 886 that 


Technical Publications oo... RH and 
Proposed Patent Laws for Mexico... 886. Pror 


i] point upon and apparently to defeat 


efforts of the Interstate Commerce 


It 
the commission will appeal the case 
still 


luced 


HMission anne unced, hi wever, 


1s 


endeavor to have the contracts 


note 
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\nother n 
the following paragraph from 


combe’s decision: 





ice point involved is shown 
Judge 


La 


In 


‘In view of the language of the Inter 
state Commerce acts, there is great fi 
n the contention that the prosecution be 
fore the Interstate Commerce Commissio 
of carriers who violate the statut ul 
lye he instance of the shipper d tl 
dividual who merely put S me 
chandise, the price of whicl vdvan 
yy reason of its being included in thi 
ft rtation from the pla tp 
ductor » the pl ce of sale, may yt 
( d prosce suci ] w 
\ rr ) shippe raise im \ ob 
t he es irge | 1 eV of | ¢ 
eTol t b t | ‘ 
erposed, howeve t ( 
» decide this questio 
This we under | Q 
neans that no m ( Int 
ads by their union violate their dt 
s common cart nd outrage th 
c, no mere consumers of coal can LV 
i! | ng to say ibout ut h O1 
mu st be iken by a | ppet rf co \ 
neans practic t must be hb 
vho is either hand in glove with t ( 
or who it their mercy lcan be r é 
t n tany t 
Exorbitant Prices for Stocks. 
When two men or two group fm 
: qi elling s f urs r 
ible oO get il ( ite at Oot 
the truth of the matte! n tT! 
he statement of one of mM Nev 
theless me statements mad 
vho | for ( er f t he | ‘ 
States Shipbuilding Company art S 1 
line with much of the promoting w 
that has been « Ti ‘ hat these s ‘ 
ments are bound to be iket being 
somewhere near the truth, at st unt 
they are disproved. A lawyer representing 
those who ask for t recelvel Ss rep ed 
iS Saving: 
“The bill of complaint charges, among 
other things, that Lewis Nixon cones 
plan for combining the shipbuilding 
plants for the purpose of selling the Cres 
cent Shipbuilding Company, in which | 
was interested, at an exaggerated price 
ind of having the new company issue 
large amount of securities to be unloade« 
n the public at exorbitant amounts, It 


of the 


further charged that 


nds of the ¢ 


» 
D16,.000.000 ot 


M mpany, about $9,000,000 of 
monds were sold upon representations 
) tf debts nd earning wl cl vere 
talse, and that the earning vere grossly 
eCXaAge¢ rated, and have been so idmit ed 

aie | he bill furth ‘r Charges th t was a 
part of the original plan of Nixon to have 
Charles M. Schweb buy the Bethlehem 
Steel Works and put into the new com 
pany at an unconscionable profit It is 


hat Schwab 
$3,000,000 for the 


the 


stated t paid not 


Bethlehem w 
mortgages 0 
the he 


property, and put 


the 


exceeding 
orks above 


f about $9,000,000 then on 


1 
steel 
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Schnabel Handbook of Metal n such fashion as to prevent waste or 
Irgy theft 
Phurston—‘Steel and [ron \t this point it may be well to state that 
Colby— ‘Steel Specifications.” t is my intention not to confuse the terms 
Dana System of Mineralogy ‘Stores Ledger” and ‘Perpetual Inven- 
ee tory,” but it will be safe to remember that 
‘Transactions American Society of perpetual inventory hardly differs from 
Mistmiiest Buaiacore”.. . (2) Stores Ledger, except in the fact that 
Transactions American Institute of has values carried out in s and 
” while the Stores Ledger has not; 


Mining | ngimnecrs r . - 
‘ : other words, the perpetual inventory 
Pransactior \merican Institute of . , : 
nT ET ee reduces the items of the Stores Ledger to 
eK ric { . +a) eCeTs 
; , ommon terms, dollars and cents. A bal 
Pechnic | | pel (4) ; : 
Century Dicti rv’ (>) ance can therefore be taken trom a per- 
Wury chIoOna 2 
+99 petual inventory, while none can be taken 
Engineering Index (2) - 
from a Stores Ledger until the extensions 


I 111 


Johnson's “Encyclopedia.” 
lly convert 


‘ ‘9 ve been made which practic: 
Eneyclopedia Britannica = — 


és , into an inventory 

Waite Engineering Jurisprudenc: ; 5 "9 
ae ‘6 y For the sake of brevity, all those who 

Shelley Workshop Appliances : : , 
ndle merchandise, whether as manufac 


arber—‘Engineer’s Sketch Book.” ? 
r dealers, may be called merchants 


turers Oo 


Keisler—‘Corporation Accounting.” 
Bool , j tye P \ Stores Ledger has a good many rea 
sooks of International Correspond a ; ‘ 
od WIS Tv ie "1 tT . r "oO Cry » 
a ms for bein maintained. Here are some 
; S , i f them: 
Baker—**Masonry Construction , 
tr. From it the merchant may learn 


Johnson—*Engineering Contracts and . , , 
Specifications what quantity of stock of any kind of ma 
1 was on hand at of the 


“Synthetic Philosophy : 
\ thing well worth knowing 


fees Socata 
Spencer erla the moment 
‘Theory of Least Squares.” 


“Friction and Lost Work.” 


Tiieetan be sure of keeping his posting 


up to date, and he can if he will 





how much of a given 


The Stores Ledger. 
: used in a given 


has 


BY F. B, JOHNSON. period 
Phere are still many people who think 3; He can localize the responsibility 
they have no use for a Stores Ledget lo for the preservation of all stock not ac 
other peopl the case of the Stores Ledger unted for on the Stores Ledger as dis 
one that need argument, for the ) d on proper authority 
ire convinced of its merits and know what 1. Future needs may be forecasted from 
N r Sire’ A ( Max No. or Size | Article — 
M 
Date, Ff F Date 1! Date | Dei'd| Date Dei'd Balance Date Received, 8 
FIG I 
CARD FORMS FOR THI ORES LEDGI IRIGIN AI E OF CAR 
benetit may be obtained from it It is p consumption, as shown by the Stores 
true that these latter people are, some of Ledge miu more accurately than by 
them, converts from the former class, but = guessworl 
not all They are getting to be mor 5s. Proper watchfulness over the demand 
numerous each day, and their number is for each kind of stock will enable him to 
uch as to entitle the argument in favor determine how small a stock of each item 
of the Stores Ledger to a hearing on the he may carry and still be sure of getting 


who doubt its value upply is exhausted. This 


Phe question naturally arises: What is is the minimum point, the point at which 
a Store Ledger It is an impersonal he must order new stock 
ledger in every sense, and consists of an 6. The same watchfulness w find out 
account, or series of accounts, of receipts how much of each item it will be advan 
and disbursements of raw or manufac tageous to carry in view of economy of 
tured material These accounts are clas purchase or manufacture, economy of 
sified by kinds or sizes and other natural storage, economy of handling, ec omy of 
divisions of material, and not by the source’ transportation, and with proper regard for 
trom which the material comes (i, ¢., the the laws of supply and demand and the 
vendor) nor by the destination to which seasonableness which in some measure is 
it goes (1. ¢., the purchaser), as accounts factor of demand 
Ina commercial ledger would be \ Stores Every merchant knows that running out 
Ledger implies the organization of a stores of stock of some sorts of raw or manu 
department and the arrangement of stores  factured material is costly and wasteful 
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is almost, if not quite, 


that it 


and <¢ 


Some know 
even 
Let 
any man look around in his stores and see 
the ial stock for 


wasteful ostly to overstock 


as 


at what seems an advantageous price 


mater which has been in 


have been cheap when it 


years; it may 
was bought and paid for, but does not 
take many years of compound interest at 
6 per cent. to make it costly 

Taking some of these arguments up in 


order: 


No purchasing agent can buy intelli 


gently without knowing the state of his 
stock Without this knowledge he will 


1 
tock 


surely overstock or underst frequently, 


and he can get this knowledge in only two 


ways—he can have the material 1 
ventoried or he consult a St 


if he has one 


may 


Ledger, To keep himself 


even nearly as well informed by having 
his stock inventoried as by maintaining a 
Stores Ledger he would have to take an 
inventory every week or so, and one or 


much as a 


ds 


Stores 


would cost 
of a 
intelligently unless 


l] 
1} 


two inventories 
Ledger 


he 


be 


year’s maintenance 
Neither can he buy 
long a 
and this information can | 


knows how given quantity wi 
likely to last, 
obtained best from a Stores Ledger 


stocks of ma 


e 


The leakage of unwatched 


terial, material for which no one is re 
sponsible to render an account, is sur 
prisingly large when real figures can bi 
got at. Of course, some stocks leak more 
than others. Pig iron not easy to con 
ceal or carry away, but small brass cast 
ings and screws and small manufactured 
parts may be carried away in a man’s 
= 
ance [Delivered] Dat t R ed| B Del { 
i 
IS 4X6 INCHES 
pocket without detectior No e will 
ever know how many fine steel balls in 
tended for bicycle bearings have been used 
n boys’ sling-shots or air guns, but it 1s 
safe to sav tl n the aggregate they have 
cost a good round sum. This illustration 
demonstrates the value and necessity for 
every merchant taking means protec 
himself from leakage TI overstocks”’ 
ind “understocks” to be found in any 
business demonstrate how costs 
not to have someone responsible for not 
fying the purchasing agent of the need fo 
buying or stopping buying certain thing 
it certain times 
Ot course, anyone may argue tl suc] 
i record ne to keep, but the 


mail of this kind will 


itenance 


pay for itself almost anywhere if the sys 
tem is properly organized. The difficulty 
comes not in keeping track of bulky ma 
terial or materia ved or used in large 
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lots or in large values, but rather in keep 


] 


ing track of small things which are bought 


in gross measures and disbursed by units 
ot 


latter class ma 


Accounting for this 


terial usually necessitates many entries, 


and is therefore costly in some respects, 


but many devices can be found to de 


crease the cost of this sort of work. Some 


of then 


necessitate the sacrifice of ab 


solute accuracy, but a compromise can De 


effected between accuracy and cost and 
satisfactory results obtained. In one ta 
ry using many sma nut ured parts 
there s hung beside each b counte! 
k Vilist counte uit wit Tol dials 
on | the s ( clerks cou a p, the 
nsumptie f ( Vv moving dials 
. ‘ mut of the te 
card ‘ dw ( 
t S Stee | 
vane r 
t v« i 
eeping ; or r edg 
S ‘ t lg iré dor ] ' 
acs ‘ f 
+} le W ) 
eda dl 11¢ cag ‘ 
eaf device « f le te 
of the book and ) 1oM i ( 
Vantages of the «¢ d vst 
The book is unsuited for this use un 
that t limits the space illotted to any 
item, whether the allotment is larg 1 
small Che book fills up unevenly stock 
to which small space was allotted sud 


and thereby ca 


spac us i a mnfus n oft 
the original schem« The entire book be 
comes so full as to necessitate starting 


and then t laying 


out the scheme u ve done over Phe 
book bound nd theretore the page 
| 7 1 41 1 
ire neat e por vier nev ente 
mind g 19 d to pos eat 
ut ely ‘ ‘ OT the 1 9g 
y}y , t } | e bind 
t r le es 
+} ' , 
Ce” S ’ 
1 \ t é 
¢ 1) 1 
| e ad ze Ww 
o t rn \ 
r ( ( ‘ 1 
‘ ' 1) 
, ‘ 1 1 rt 
, ( Cit 
¢ | ' 1 
f sp consu 
re d orow verv t ney 
( r rT \ | nay 
+] 
s( ire ti 1¢ crea 
1 
yf posting lect ‘ 
- ' 
The card svst nt ed 
lefective devic t eal I 
‘ ind 1 pid sifica n { eT 1 
ving out the ra em Che space 
¢ } ] 
i eacti I ( nall 
irae pace 
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ersal joints, the work mounted be and reflectors) ought to have been packed president of the Hecla Iron Works, of 
centel 1] dividing head pindl n separate boxes, with a liberal use of Brooklyn, being presented as e\ dence It 
be driven through the worm for a excelsior or other soft material. Wrenches, s alleged that Parks has extorted money 
ge number of teeth, or direct through latches, bolts, ete., ought to have been put from other employers as a condition of 
R R the reat The shaft connecting up in small boxes, and not merely at settling or calling off strikes Parks and 
gg head for end 1 tached to the iron framework by means her labor men it howe t this 
( t | ( ) ( I tl Wire \ 1 we ou ( bre S ney ] id eel ( llec er T 
eR. K. ] Ble 1 \ | ( Tt 12 he ¢ Irs ta iong urn How | d ove om eT ot tor 
( t () . ( ( nN r nce he r¢ ] i Ss Ca ( 1g ) 
— grett th g do t ike th lake up tor t lost d u fh 
A Practical Lesson in Packing for Foreign lesson to heart and to do better next time culties. and some of the men | stated 
Shipments It must 1] remembered that the question hat t ec) had re ived mone | 
() | ‘ 1 h t y about of packing | vo sides yility t n Par 
1D g of gov pped L appearan In t case of heavy = 
| toa S t 1) g ( yilit paramount Ni T | B f 9 
of our read n I g 1 tastefulne n the packing of goods ned Bal n arre ! 
(% | . tint ' harging ' p ° ) 
( | — to agreeme ( 1 
nt one, and that it is still far fron Technical Publications. join or becom member ot 
earned, 1s indicated in the fol VI Story of a Grain of Wheat By ganization as a dition of securing 
re t ‘ \ \] \\ ] ( ILdg 1Os 3X7 ni nN t nad « ling 
t 1 Nee { 39 I ns |) Apple ress desp cl ] go | 
( cm ry ( ‘ \ VY. |? Si Ss st ¢ t et 
\ i r ) | d Iss ( See te 
rn | ( it the law w Mr. Bake ged 
' 1 \ g a ne 
P \ 
. . 
g 
‘ 1) | r< ] t¢ ( re ) 
{ 
; ? ot | 
f O 
O ( ; 
: ( ; 
{ ! t ft ¢ ( Oo | 
) ( 
’ 1 
Ire \\ j t 
‘ 1) < tT 
1 Eng I 
f \, 
() t 4 f \ 
( ( t 
‘ 
{ ) \ 
luce ( 
( 
f | ; 7 
; ead t re 
f ‘ ( 
t 1 ] ¢ ‘ 
£ Ol Proposed Patent Laws for Mexico, 
: I { Stat { | 1] \\ \\ ( I 
{ 
nar o ( ( S] I \ 
‘ ‘ ‘ f ] Ik pl 
’ { d 4 ' | Q 2 S ( S?7O 
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i, 38 shipped to the order of the De Beers 
Consolidated Mine Limited, one of the 
larg: ning syndicates in South Africa, 
for ( me of their plants. It is of 
tl torage battery type, standard 
through with the exception of the gage 


s special, to suit the 


trac 1 e at the mines 

Phe Buffalo Steam Pump Company 
wl rl t North Tonawanda, 
h yer purchased by Messrs. William | 


and Henry W. Wendt, who are. als 


owners of the Butfalo Forge Company and 
t Gi l.. Squier Manufacturing ( 
Che North Tonawanda work 7 
t Stea Pump Company are to be ¢ 
ti ( etotore nad thi iin. offies 
W uTT ( 
Cone rg ve t 
rical p — 
( \ 1 in territory | ul 
oe vy West igh Pe 
IK ( ] r delp!| Rap 
ry { pany covering 15,000 ) 
W turbine d approximate 
50,000 tt or ele ri venerating 
rting machin for equipping 
the ew ) ransit st \ nd ele ited 
vst vy under construction in Phila 
(i¢ 1) 
hie pow tation w « ocated 
upon e Delaware River, near the foot 
ot (iree treet and laid out for in 
nit f ipacity of 50,000 kilowatts. it 


heing the idea of its designers to concen 
trate at this point the entire power-genet 


equipment at present distributed 


number of smaller stations. The 
amount of 


contract also comprises a large 


transforming and converting machinery, 
to be installed in the several substations 
which will be built at various locations in 
the district covered by the transit svstem 


Hi Go 


Wester 


MACHINERY MARKET 


ire interested in 


power people 


the 000-kilowatt steam turbine whicl 
now being installed at the plant of th 
Chicago Edison Company It is gossip 
tl ew power will be In Ooperati 
W nth, erection being in progress 
a Pr construc mn having b 
) \ W¢ l-y WI 
o one € this kind 1 
\\ n the | ted State 
gh several unit f nilat ‘ \ 
‘ ; I 
1 experiment of possib 
I It quences. While the questior 
; may 1 be determined for 
" there ‘ ther issues t tt 
el how probably be settled 
itl COMpar vely short t 11he Chere 
l umount of hes n in the 
ene de. perhap Waiting the out 
I f nnovatic but if t i 
unt d by other influences 
In f he demand _ for large units of 
pow rarely, if ever, been so satis 
fa I s now One reason for this is 
doubt the large purchases of the 
Uy ( stat Steel Corporation Much 
of = Bnatns was closed in April, giv 
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trade of that month a magnifi 
of it 


ing to the 


cent some has been 


aggregate, but 
carried over into the past several weeks, 
to the 


com- 


and no one seems know whether 


buying from this source has been 


pleted. That it has made a deep impres 


ion upon the productive capacities of 
oiler and engine makers is indicated by 
the widely distributed business, most large 
producers having received a share in tI 
orders. It is, perhaps, true that the char 
ter of the market for power still runs to 


xtremely This is illustrated 


large units 


wv the orders of the Allis-Chalmers Com 
pan During the past several weeks they 
sold duplex combined vertical 
ind h ontal direct ‘oupled eng ‘ oft 
3,000 fh se-powel! \ianhattan vp ) i 
Ti Steel Company for installation 
South Chicago me 34 and 7o by ¢ 
I nd l ( nnected engine ft 
| Northwestern Elevated R ad at 
Chicago three 15,000,000 gall n pumping 
engine ri expansion, to e Natfonal 
Pube Comp lo re pumping 
engine t y of Kansas City, Mo 
hey ve also just secured the irge 
ndividual cement n inery cont eve 
placed one time with an ! eri 
lr] machinery . f r the 4,000 (| 2,000 
barrel cement plants of the United States 


rder includes 28 No. 8 Gates Ball mills 
39 5x22 feet Gates Tube mills and 24 
rotary kilns of special design 


Che Fr 
sold 


ost Manufacturing Company has 
250 horse-power boilers to the 
1., ind 


of 115 horse-power each to the 


two 


Klein, for water works, 


of Education, Kankakee, III 





The common report heard in the boiler 
ind engine* trade is that the current in 
quiry shows very slight, if any decreas 
Much machinery is going South to. th 
ottor y11 ind rice plan S The Nortl 
ves iking considerable powe I 

, cine Flour mills and 

n | tire range of ind ' 

ly rs for ade ! 
Quotations. 
" \ KM ‘ = 

N \ | ( Northe dl 
SO r 1] ) lt ( 

Norther 
No X S20 00 (@ $20 30 
N ) 2 \ IQ OO (a IO 50 
No, 2 plait I8 75 fa 8 7 

Souther 
No. 1 Foundry IQ 50 (1 Q 75 
No. 2 Fi Iry I8 75 @ 19 25 
No. 3 Foundry 18 50 @ 18 75 
No. 4 Foundry 18 00 (a i8 75 


Refined brands, 


mull price on dock, 1.85¢. upward in car 
id lots. Soft ste bars, 1.80c. upward 
Tool Stec Base sizes—Good standard 
1 y, 7¢.; extra grades, I3c. and up 
vard 
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Machinery Steel Base sizes Fro 
store, 2.05 (@ 2.10C 

Cold Rolled Steel Shafting 
store for base 
Lake 


electri rly Li¢, 


SIzes 
Copper 
143 iC 


Superior ingot, 14'4 @ 


I4°4 (a 


Ing, 1334 @ I4c 

Pig Tin—In 5 and 10-ton lots, f 
New York, $28 75 @ $29 

Pig Lead 4.3772C. 10! carload ts 

Sp lter 0.00 (a 6.25¢ 

\ntimony Cookson’s, 733 @ 75% 
Hallett 6 a 7 ( 
6034¢ 

Lard Oil—Prime | oy 7 
cording to Dr ak a qual 1 g O 
fron ne barre ) oC t 

Manufacturers. 

rhe mill of the Kyle Lumber Comp 
(radsen, Ala., has been burned 

The Atlanta Pottery Company w ere 
large pottery at Clarksburg, W. Va 

rhe Kephart Light & Ga Company 
Webster City, la., will enlarge its plant 

fhe plant of the Atlantic Window ¢ 
Company, Magnolia, N. J., has been burn 

The Cnampion Tool & Handle Works 
Evart. Mich., is establishing a plant a 
ill 

The Empire Iron & steel Company, N 
1 umbull County, ©., is builaing a 100 
addition 

The Smith Vaint & varnish mpan 
Milwaukee, Wis., will build a plant to 
$50,000 

A $2x50-foot, six-story addition wil " 
built to the Keystone watch case fact 
Philadelphia 

Cc. B. Robertson wiil establish a factory at 
Ottumwa, I[a., to make a trolley catch 
his invention 

The large tannery of W. D. Byron & Sous 
at Williamsport, Md., has been burned and 


will be rebuilt 
W. F 
pec ted 


Shamokin, 


Taubel, of Riverside, N. J., is ex 
build a 
Pa 

A type factory is about to be 
Morgans & Wilcox Manula 


at Middleburgh, N. \ 


to large hosiery factory 


bulit DS 
turing Compan 
bue 
anaseraga, not far from Horn 


saw and planing mill of Luce & Ta 
at ¢ 
N. ¥ burned 


has been 


ton Pa.) R 


\ large repair shop is 
the Wilkesbarre & Hazle 


for 
road Company at 

rhe Hlinds Vaper Box ¢ 
balls, N Rss Will erect n 
xT 


ompany, Niag 
hew Lact 


ing, three stories 


feet 


The yew Orieans ( La.) Railways ¢ 
pany will probably start Oo ere 
structing shops at an early date 

At Portland, Me is reported he des 

on of the arge lumbering plant 


Manufacturing 


Worcestel! 
Cleveland on 


Company 
gordon 


Wyman «& 


Mass., | 
land tl 


In 


ild a drop forging plant at onc 
It is stated at Marietta, Ga., that 
Glover Machine Works will erect a_ plant 


railroad locomotives will be built 
The | 
Pa., 


of S- 


} 
Where 


nion lorge Pittsbu 


Company, ol 


organized there, with a 
00,000. A plant 


rhe equipment, 


has been capita 


will be erected on Se 
ond 
purchased, 


pound ste: 


avenue which has been 


will include a 1,500 and an SOO 


im hammer, 60 horse-power ,.,est 


inghouse g: 


S engine, aut 
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making machinery, et« Jesse B. Marshall, of Mi il W 7 W 
the MeClintic-Marshall Construction Com Isce aneous ants. ants. 
pany, is at the head of the hew company idvertisements will be inserted under this Nituatic 1 Help Advertis 
a : on . , onetian eeney eorte and this hea Pate 2h 
rhe Harmsworths, the great London pub- "ead af 2o cents a tine, cat h in voj : . 8 
lisher i) i A should be sent to reach us not later than Sat each sertion ibout s 
ishers, it Is reported, have secured a tract ol urday morning for the ensuing seeks teaue ae No ews ; ae P 
ove 1.000.000 acres in Newfoundland, in inswers addressed to our care wi he fo epted and . She te 
which H. M. Whitney and others, of Boston, warded ry wh ¢ j 
have been nterested, and will build a me Grant Gears See upper corner, page 62 ‘ ft tha S / 
chanical pulp, a sulphite pulp and a 1,000-ton Caliper cat. Tree I. G. Smith, Columbia, Pa ; wines . ° . \ ers 
a-week mill on the Grand Falls of the lunches & dies Wal.M.Wks..Waltham, Mass : , } » +) 
Exploits I rhe Harmsworths’ investment Patterns Cincinnati Pat. Wks... Cincin., O a gre we . 
will, it is said, be $10,000,000 They have Inventions developed. G. M. Mayer, M. I f I wded the 
been wking over the prospects in different Monadnock Block Chicago, Ill ‘ i} ; hice rn / 
parts of the world for a location of their en Wanted Improvements in grinding 1 t} 
= ery Address Box 1435, Providence, KR. I 
terpriss (Compare the report at page 4o%¢ 
Will buy or pay royalty for good patented ‘ 
A number of manufacturers hay secured machin or tool Box 2S2. AM Macu 
sites nd propose » build mch plants a Ligh nd tine n h'yvy to orde models and ° ° 
ms’ Sembest, on the Goeth Bhees, eeu 2 work specialty. E. 0. Chase, Newark, N. J Situations Wanted. 
trea Among ‘ i R rd i ndry ons 1 ind working drawing . 
M l ! ed Ib. Leme & « ij Ann s N 
& ( ) \ S mat 1 \ \ i or 
\ ‘ ., Lb i 
; . : : \ j |’ nted Ste es 
100 ! ! S la Rae Address P Sp ( ipany, Buf ’ ‘ \ \l 
‘ ) I’ Ii On 3 
) i r Loo id Sing Vian 1%, H.-P ) s s WwW . 
ae ints ser $2. W. 8. M n, 228 
= “4 : : W. 123d s y ¥ 
On am - 
wy , \ itl ichinery desig! | nd I 
( ned , ) s j We I n Sole ( ne M . , 
matie« \ s ( \Ied 1. Mass \ \l 
I | | Wanted el managers erit . 
he N \ | Manu ! ( ny 
- = : dont lames Brady, R ; 
saddle dw ‘ New B iin, Cont "Orth I 9 FE ad \ Nev \ | 
S I pon new fa ry ding SP ind y mia . . vl 
The ny ‘ ylanms se , ' Ss nd | nking dies a spe \ ils ! 
au nd because of nees which n ~ kK. Box 250, W oury, < ont \ | . 
ar ' Wat d ! soles , \ \ 
Isca nad ) ding »p this s , . i 
: le g Wes g ad rwecia x I) 
mel msidered ( rg Vel nts ) or side I Nove i \\ MA 
Ove anotnel veal the tol space Would ‘ mee parts W } . « | bON r \ \l 
has, however, become mperative (;round has suitable for manutie ing a I es \ . 
, CSS tos 7 Gates ave ; kiwi 
been broken fo new annealing building uM \u 105% = ay \l ne desigm et wat , . ‘ 
L5D5xT0 feet It will have a1 f of asl ind Capital wanted by well-established works to | Box ¢ \ MA 
f " iave a roof of ashes an | ; B ; \ ‘ 
, : . : handle increasing business; practieal part 
cemen ald over metal lo recommodate preferred fine opportunity high reference XN} ! n at I : 
conditions until the new annealing room is required and given Apply ingine Builade ‘ in it ' Peeve TL Ena p in New }¥ 
| ppt) . - ; LB 
. WERT cl 1s ‘ " 4 
ready 1 new blower will be placed in the old are AM 1CAN MACHINIST - = \l 
i t 4 oht! " l mir dudes \M . . ! 
foundry The company will also erect a foun Wanted o Buy Slightly usec complete aden ; ain , oa a ie 
machine shop equipment, including all kind CCHAE Braeen a anh, a... 
siete lilding in which th ice W be » machinery, suitable for auto n, wit ‘ yeal expe ! ! 
cated turing: send full description 1 draftin wil endy J " 
IS1, AMERICAN MACHINIS Box 38s, A \N MACHINI 
A group of factories is going up in the Would like the address of company that birst Nn 
Wesitield addition to Waterloo, la. The fol would manufacture and sell patented article ‘ Cape . present ¢ HOS 
owing concerns hav ntracted fot of high merit (in power-transmission line man, W ‘ ion We S \ 
iis 1 I ‘ co acte lo space, j 3 ~ \ 
aid quvk tee Gane : 4 , on royalty covered by American and Fut ‘ ss Box \ ' MA 
ant ork has begun on the majority of their pean patents Box 3438. AMER. MACHINI Wanted I’ 1 gradua tT 4 i 
plants Waterloo Motor Works (makers of We wish o correspond with responsible - yea x mee n draftin 
Duryea’ automobiles) will erect a mz parti i , ' wediun lieht 1 . dr i n work ete 
! ‘ al i t ll rec a main build pa es desiring medium o gl ! 
; gorge aiid ld tal “ ; saa bre \ddre Box 374. A. M 
ing 100x300 feet partly two stories a foun yul ’ ‘ ‘? Wotlk ake up tianulase ire 
$ a ao . of patented articles or ma hines of merit Ml ! neines eollewe ¢ in 0 
dry, GOx120 fee ind an office building Phe shop equipment uy » date and 1 t-cl er ! x] ive prow neis na 
Waterloo Threshing Machine Company will work gu inteed ig and fixture work a vlan vineing 
eres a structure, LOOXSOO feet fhe Swift spec Address P.O. Box 607, B », Mad : I box ‘ \ M 
Manufacturing Company, grinders, w Wa a \ tl ughiy | \l 4 \ 
ers dis s I e const mn I \ , \ } 
i ding HOxX1Z0 tw eto r nad ' Ss - , - 
x ae \ n 1 Wwe es | I 
\)) Self-Feede & Pump ¢ ipan S " ! d turin 1 ! | 
pu Ip new lildings id will eas I ‘ mu ng cente \\ I y ’ 
ire 20 fee I IX »p Manure S ul ‘ g 1 
‘ invys p ! \ ] ba y f SOT LO0ON | v nite ad 
on Headford Bros. & H s Found ! de M 
' - vy it \ 
‘ ’ sa i 
i I) I Ss ere ng in \ 
W I Water nd ness j 
1 squ nee . , \ 
‘ ‘ ed \ MR l 
H. B. Underw & eA} iw MA 
d \ Splendid Op \1 , \ 
} mr , ( Rn. 1 \ M 
Hat I ree | , ed 
"’ $ i es \ tn ed oS es nel 
add I x ding 12 ‘ » P “ | el a , eae 
Ss I \ j I ‘ ' ‘ ‘ 
ith ee dlate \\ \I 
¢ : . : , s ; Ie ences I eads ditt ! it \ 
mer i » is ) : nan on having Denil Laon " 
irg 7 I \ \ ‘ ed SToOjoO00 nves ( Tl S l } \ \I 
= I « " 1 NY ! - i nd h p y 
7 ( n I ny ment r 
( julpmen gages, Niles double iss work and ht machinery ente i 
t ng and turning OP VS gea ! e mal ire and use of tl : . 
ri N ( ’ \ ‘ isiness I con ' 
53 S1.000 SU oe nd is nov g I 2 \ Ml 
l’ ! new thes ‘ ft saw na 1 7 I ! proposed " ta ‘ 
\\ Kt 
my new “ Ihe s ad ‘ ‘ n donbled \ ! ! 
! ‘ ) 
oO isil S ot hic eoncert _ I ised " nad thre new elds j ; 
. . tron this : splendid opportunity d Bere : ate ; Aaa - 
( i i sil M Db W Ped | sh > tne | a ‘ . Add , ‘ , : ) en ) ing , lel 
Hh Kel charg tl mec i ] l ( ) ‘ ‘ 
77, Amer. M 
it ana ‘ business rf it repa d . 
ment has increased since they enlary For Sale. | eae plead i 
plat r} oneern was established ! S70 - < ‘a ‘ - 
(rood) plane 6 tt. = 22 is Hendid 12 4d ng nd shops, 2 years as in 
by L. I. Flanders, and Mr. PD. W. Ped raaliggood eae Meck Mena rt . 7 wit. desine n . 
has beer nnected W eve n ! Conn ! Box 70, A. M 
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WISCONSIN. give age and experience. The Goulds Mfg.) steady employment good wages: call or 
liesigner, mechanical engineer, with shop ('o., Seneca Falls, N. Y. Ww rite. Manufacturers Assoc iation of Pitts 
nd drafting-room experience in two large Wanted—General machinist and metal| burg, 9083 Lewis Block, Pittsburg, Pa 
shops. 5 years’ experience, desires a position workers; on pipe fittings and valves pre Wanted—-A first-class metal pattern maker 
from July 1 to September 15 Address 222 ferred; state experience, age and wages ex on pipe fittings and valves; work consists of 
Charter st., Madison, Wis pected Box 380, AMERICAN MACHINIS1 fitting patterns on stripping and plain plate 
Several good detail draftsmen and men to molding mac hines state age and experienc 
Help Wanted. check dimensions on electrical construction | Address Box 366, AMERICAN MACHINIS 
work; permanent positions in New York cits We are constantly increasing the scope of 
CONNECTICUT ate age, experience and salary expected. Box |) our work and invite application ) posi 
Wanted An experienced, all-around me 5, AMERICAN MACHINIST tions from first class patternmakers riders 
hanieal draftsman; steady position for the Wanted—Immediately, 50 lathe, planer, #24 machinists we always have VECanCres 
right man Apply Box 357, Amer. Macu milling machine and vise hands; steady em \ddress rhe Westinghouse Machine Comp 
ployment and good wages: we build engine ist’ Pittsburgh, Ta 
ILLINOTS lathes and other machine tools. Apply to or Wanted-—Thorough, mpetent general ‘ 
Professors of mechanical engineering, eiec address The W. VP. Davis Machine Co., Roches man to take charge of shop for building pipe 
icity and metallurgy 2 OOO-S2 500 Engi ter, mm. 3 threading machinery must have id experi 
neering Agency, Chicago. Foreman wanted for small machine shop | @¢mce in all its branches; give age, experience 
We are constantly increasing the scope of | employing 25 hands on fine small interchange- | S@!ary — expe ted and = reference Box 1 
ur work and invite applications for posi able work: one who understands cylindrical AMERICAN MACHINIS1 
ions from first-class patternmakers, molders grinding, automatic screw machine ete Wanted—Machinists for floor, vis nd ) 
nd core-makers we always have vacancies wages S25 Address by letter only, IT) Hl chine work in a new machine shop wit] 
Address <Allis-Chalmers (€o., Lock Box No Curtis, 516 W. 94th st... New York modern equipment, building steam engines and 
LOGS, Chicago Wanted Iron foundry foreman expert general machinery in applying s ‘ ir 
MICHIGA enced on valves and fittings: thoroughly un age, experience and reference Apply o d 
Wanted—A machinist to work at the bench derstands molding machines hone but ex dress Kenney & Co., Scottdale, Pa 
nd run a lathe or boring mill when neces perienced men need apply; state full particu Wanted Phorough, competent general 
iy good « pportunity for a steady man and lars as to experienc age, married or single, man t take compete charge mi n 
prospects of advancement write fully. giving Wages and references good position for tie end of a shop manufacturing ¢ S ind a 
xperienc whether married or single and right man Box 370, AMERICAN MACHINIST leable iron pipe fittings and valves ; must have 
Wages expected: all corrspondene strictly Superintendent wanted for electrical and b#d experience in the best methods, designin 
onfidential Address “Michigan,” care A. M brass novelties: applicants must possess exe¢ machinery for same, ett ve Sei See 
" seins utive ability and a thorough knowledge of — CMCe. Salary expe ed and a 
tool making and brass manufacturing in all Box 318, AMERICAN MACHINIS1 
Wanted Lathe and planer hands for night its branches: only men with long experience Wanted —A technieal college id 
vork m oheavy machine tool’ work good need apply; applications to be given in writ least 4 years’ practical and sponsil X] 
Kes to good men Apply to The Pond Ma ng, stating age, experience, recommendations ence in the designing of sp il on hin 
ne Tool Company, Plainfield, N and salary expected American Electrical application must cont: east a 
Competent draftsman, acquainted with Novelty & Mfg. ¢ S08 Iludson st New dozen machines { lesigned 
power station equipment, who can estimate York candidate, and also « 0 il 
i pining and sheet iron work , State experi Machinist wanted in a small manufactun \ ietv of work he 1 
nd salary expected. Box 372, AM. M rT who, one hour's ride from New York re of seniors on died s. and 
Machinists wanted ages $2.50 per day of ity Wages $2.50 per day of 9 hours time opose a method o v ‘ 
‘ or more, according to ability; time nd oa half for over time; factory employ should have a broa , aE 
nel half for over tin steady employment ab t 300 men: has been in existence over 20 i rinciptes | I nts 1 * “) 
lhe toy Steam Turbine Co., Trenton, N. J vears, during which time it has never reduced “4 se cca a: pe ry 
Wanted An Al toolroom foreman, experi pth ger ald off men for lack of work ; sp r ‘ir nn that wi he iekivande i 
‘ ¢ dies raves read ools aie a i} inducements will be offered desirable men ‘ : al i , forwa ¢ i 
s . ay a j — , pide it hi time tate ona whi oe age and « w N exins Seprlembe = » I 
Ines ( ( Ss n factory manufacturing ; : a - a ‘ 6 outline nd ferences » J 
mie l erchangeable machinery, near New : en pa a i Box 200, AM. M Mechanical EK ne ing 7M I 
Yor} permanent position for a good man ‘ ’ ehem. Pa : 
Address With particulars, age, wages, ete Patternmakers The 100 best ir e | Ss 
l r. Ww care AMERICAN MACHIIINIS' ig] vide vork evel descriptiotr Dav WES MISSISSI 
Wanted Lathe, planet milling machine y ern Work I n, © Wanted Al al il drafts 
ind Vine I mds, in works locat d within easy Wanted Two good vy dpa n ikke , h oti mpersen and 
‘ — York ind Philadelphia, manu Iso two metal pattern makers hose wi CaIng wane ~ : BY 
iring high-speed engines and emploving experiene in iron pine tting and valve permanen ) ion. Box \ \I 
200 to S000 men steady employment good work preferred good wages Address Box 
ves aind conditions to desir: men: state Go. AMERI MAC ‘ 
ve and Xperience Box Mac Wanted ( mp nt mac 
' LVANIA hands. The Kempsmith Mfg. ¢ \I 
NI LORIN Wanted First-class fil s experienced ll \\ 
Wi nted Young drat man oon dane hine vertical boring and turning mills ; good wages Wanted—A firs Ss remat 
~ a re ee preferred Box 384, ° sae real sig bre wt i. by ) i Ma er in mode n shop mus e ex a 
. : , . . mediumand heavy ine ) \ \ 
Wanted Working foreman for toolroom atternmakers mioicde and machinis Ving full partic irs » Box 34 \ I 
e . 
Alphabetical Index to Advertisers. 
PAGE PAGI AGI \ 
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AGE 
Frick Co 1 
Frothingham, N. I WD 
G. & P. Engraving ¢ i4 
Gang ¢ . Wm. ! a 
Garvin Machine Co., ‘I 77 
Gay & Ward nD 
General Electric Co ‘2 
Geometric Drill ¢ 67 
Gisholt Machine Co O33 
(;leason Tool Co tth Covel 
Gorton Machine ‘ (; 17 
Gould & Eberhard IS 
Graham Mfg. Co ov 
Grant Gear Wo 2 
Grav Co... G \ 1s 
Gray-Blaisade ( SD 
Greaves, Klusn & ( my 
(yreen ild ¢ I. «& bo 


dw 63 
oo 
artford Steam Boils 


1 





Ila Mfg. Co 4 
Iilay-Budden Mfg. ¢ te 
Heald & Son, L. S 91 
Hlenade Machine Co 1 
Ilerron & Bury Mfg. ¢ SO 
Hill, Clarke & Co Is and 97 
Hill Tool Co i 
Hilles & Jones Co oo 
Hlisev-Wolf Maet ( 6h 
Hoefer Mfg. Co l 
Hoggson & Pettis M ( 66 
I nds Mfg. ¢ tit 
Hlorsburgh & S ( i Cove 
Ilo mm & Son ¢ Ou 
11 ’ ra i nN \ no 
liu ( ( \\ sf) 
Hlunt & (% R \\ TO 
Hl it-Rog Va ‘ 71 
Ideal Opening Tie ¢ OT 
Ingers Milling M ( S 
Ing Serge I) ( \ 
I s M ( so 
«v1 I 
left Mfg | ’ 
Jenkins B S Ho 
Jor & I S M ‘ S 
Ixe Ma ne ¢ \ 1b 
Ixe smith Mfg. ¢ 14 
Keuffel & Esse ( is 
Kins a" I \ ) 
IL ising [sor ( ir} 
Kuns in, KR ri 
Abrasive Materials 
Carb« ndum Co., Niagara Falls 
N. ¥ 
Northa:ipton Ex: vy Whee ( 
Leeds. Mass 
Norton kn y WI ( W es 
tel Mass 
\ do Whee ‘ \\ 


Wilmarth & 
Rapids, Mich 
Ball Bearings 


Nee R e) 


Bearings 





Balls, Steel 
Ame in Bal Provi., R. 1 
led Mfg. ¢ Cleveland, O 
Bars, Boring 
Cleveland Tw I) ( ( Vv 
nd, O 
i \ | ‘ 


Belt Dressing 


Dixon Crucible Co., J Jersey 
City, J 





Belt Filler 


Schieren & Co., Chas \ 
ork 


AGI 
Landis To (o S 
Lane Mfg. 70 
Le Blond Machine Te ( 

Rn. I %l and 4 Cover 
I Coun Wim. G 66 
Link-Belt Engineering ¢ 7 
Lodge & Shipley Mech. Tool Co 1 
Long & Ailstatts ( ra 
Loop-Lock Machi ( GS 
Lubriphite ¢ l hd) 
Lunkenheim ‘ I 

aa) ‘ uo 
MeCa ] J "> 
MetCrosky, I I; rey 
Miaines Ma e ¢ Oo 
Maris Bros iv 
Mars & Illus i Mach. ¢ 

he nel va 
Mechanical Appliat ‘ 74 
\l rell Mit ‘ yy 
Mie it & Co »s 
Messmer Mfg. ¢ | dl 2 
Mich. College « Mir tt 
Middletown Ma ! ( 1 
Mietz, Augus 1 
Millers Falls Co ys 
Miner & Peck Mfg. ¢ man 
Mitts & Merri vi 
Modern Tool Co OT 
Morse Chain €o os 
Morse Twist D « M ‘ 17 
\ st Wi inis «& ¢ 6 
\l Mig. €o HU 
Miu Macl I ( 
Murd ( prorar I % 
Nanz «& ¢ i] 1 
Na val \I ou 
Ni hat i { 7 
N ! si \' 

( 4 
Ne l \I 7 
New [en dh ‘ } 
Ni | n We | 
Ne II Mig. ¢ 
New It ss Ra | ( 2 
New IT S Iw | ( ( 
Nev NL; l \ | 11 
\ \ lh inw A l ( tit 
N n& ¢ Wt 1 
N | ( li 
N Bement-Pond ¢ 
No B ( af 
N ‘ ] \\ ( \1 
N I \l ( ’ 
\ n | M ia 
No 1 Eng " \\ TO 
Norton | ‘ \\ 1 
No n ¢ nding ¢ KU 
Nu ‘ kh. I HH 
‘> ‘ St) 
) 4] WW 1 
> | I! ( } 


Classified Index of 


Belting, Leather 


Patterson G f d «& tlu 
Ltd., New \¥ 

Schieren & ¢ ( \ New 
Yo 

S} B ng ¢ s I \1 


Belting, Rubber 


Polishing 


Belts, 
I Wort I 


La Il. G 
Bending Machinery, Plate 
s & Jones ¢ \\ 


Bending Machines, lly 


draulie 





Bement, Miles & New \Y 

Watson-St I n ¢ \ \ 

Bending Machines, Power 

Beth le I nd & M ( 
Ss Let hem, Il’ 

( nl Pun & S$ ( 
( I 1 ‘> 

Blocks and Tackles 

See Hl t Ha 

Blowers 

Am. Gas Fur ( m. Be Coy 

Buffalo Forge ¢ slo. N. Y¥ 

Champion Blower «& Forge ¢ 
Lancaster, 1’a 

Exeter Mach. Wks., Exeter, N. II 
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AGI 
Packard Machine ‘ > | 7 
Parker Co., Chas a 
Patria he & Bel ") 
Patterson, Gottfried & | 
( Lid ” 
a son Mach. ( \W \ 7 
Pawling & Ilarnis 0 
Paxson Co 1 W r 
Peck Drop Press W ra 
Perkins Ma to 
Philadelphia Dt l . 
Ih nix Mfg. ¢ 4 
Phosphor Dr s 
Ltd i 
ike Mt ( 
Pittsburg I ‘ ] ‘ i 
5 sburg SS Ix \ 
hiine 
l es ff & eT 
Pot & Johns M ‘ ‘ 
I & Whitney ¢ 
ss ( 
I’ ( ‘ ‘ 
ra Insti 4 
Prentiss ‘I & S ( TT 
Pret s Vise ¢ S4 
Ou . BB . 
Rabige ros. & ) 
Railway Ap} iW s S4 
Rand bri ‘ 4 
Ransom Nifty ‘ st} 
Reade Mact ‘ > Bly 
Reed Co... FL 1 au 
Reed Mig. ¢ ’ 
Reeve Pulley ¢ ) 
Reliance M ne & ‘J ‘ n 
Kihodes, I I ’ 
Rich, J. & G 
Robbins & M ( 
Rogers ik ‘ \ 
\\ | \I S 
Rt Pols | 4 
Kk l & 6 
Sa Whee 
s " S 
= ‘ 
_ ( \ 
_ « ( \ ; 
~~ d It 
SS | w ‘ 
Sy n & ¢ | - 
s i i ‘ i 
se X ¢ | \ 
Ser | ‘ \ 
~s ‘ “Sie | ‘ 
_ i ] ‘ 
Lh ‘ \ 
vy & W 
s d Mry. ¢ ) 
i. ‘ { 


Articles Advertised. 





Blue Print Machines 

Keuffel & Esser Ce N ‘ 

li urg Lb Pris ( I 
burg, Ia 


Blue Print Wringers 


Keuffel a I ‘ ( 
uurg, Da 

Boilers 

Hawley Down ID 


Chicago, I 
Struthers-\v« ‘ \W I 
Wick« bo! Ni Y 


Bolt and Nut Machinery 


Detrick & Ii \ \1 | 
more, Md 
low d Iron Wi I 
I t & W I ( 
Cont 
I e Ma & | ( ‘ 
dw 
\W & | ( s 
‘ | ‘> 
Wells B ‘ ‘ { 
Bolt Catters 
Maine \l | | 


Books, Mechanical 


aird & ¢ If ( 

deipl l’a 
Derry-Co rd New York 
Henley & ¢ XN. W Ne ) 
Wiley & Sor J nm, Ne \ 
Boring and Drilling Ma- 


chines, Horizontal 


tarnes Co., B. | K 


LLL 


/ 


I. 


K \ 


~ ‘ ~ |) 


\\ \l 
\\ i 4 


Boring a 
chines, 


Bering ar 





{ ‘ 


toa Drilling Via 


Horizontal 


frurning Mills 
\"\ ‘ ‘ o 
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Brazing Compound 
New England Brazing Co., 
Bedford, Mass 


New 


Carborundum 


See Grinding Wheels. 


Castings, Brass and Bronze 
Cincinnati, O. 

Springfield, O. 
Smelting. Co., 


Kisinger-Ison Co., 

Nolte Brass Co., 

Phosphor Bronze 
Philadelphia, Ta. 

Turner brass Works, Chicago, III. 


Castings, Die Molded 
Franklin Mfg. Co., 
Castings, Steel 
Christensen Lngineering Co., 
waukee, Wis 
Damascus Steel Co., 
ton, Pa 
National Electric Co., 
‘is. 
Uniform 


Syracuse, N. Y 


Mil- 
New Brigh 
Milwaukee, 
Steel Co., Rahway, N. J. 


Centering Machines 


tjement, Miles & Co., New York 

Niles Tool Works Co., New York. 

Phoenix Mfg. Co., tlartford, Conn. 

Pond Mach. Tool Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn 

Woodward & Rogers Co Ilart 
ford, Conn 

Centers, Planer 

Fay & Scott, Dexter, Me 

New Haven Mfg. Co., New Haven, 
Conn 

Pratt & Whicney Co., Hartford, 


Conn 
Reed Co., F. E., Worcester, Mass 


Chains, Driving 


toston Gear Works, Boston, Mass. 

Bridgeport Chain Co., Bridgeport, 
Conn. 

Federal Mfg. Co., Cleveland, O. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co., Phila., Pa 

Morse Chain Co., Trumansburg, 
NY 


Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 
Brown & Sharpe Mfg. Co., 
dence, R. I 
Cleveland Automatic 
Cleveland, O. 
Draper Mach. Tool Co., Worcester, 
Mass 
Blond Mach. 
Cincinnati, O 
Potter & Johnston 
Pawtucket, R. I. 
Pratt & Whitney Co., 
Conn 
Reed Co.. F. E.. 
Warner & Swasey Co., 
Ohio 
Windsor Mach. Co., 
Chucks, Drill 
Almond, T. R., 
grown & Co., R. H., 
Conn 
Cleveland 
land, © 
Cushman Chuck Co., 


Provi 
Mach. Co., 
Le Teet Ce, B. &., 
Mach. Co., 
Hartford, 


Worcester, Mass 
Cleveland, 


Windsor, Vt. 
Brooklyn, N. Y 
New lIlaven, 


Twist Drill Co., Cleve 


Hartford, Ct 





Goodell-Pratt co.. Greenfield, 
Mass. 

The k. Horton & Sons Co., Wind 
sor Locks, Conn 

Modern Tool Co., Erie, Pa 

Morse Twist Driul & Meh. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O 

Trump Bros. Mach. Co., Wilming 
ton, Del 

Whitney Mfg. Co., Hartford, Ct 

Whiton Mach. Co., D y New 
London, Conn 

Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct 

smoggson «& VDettis Mfg. Co., New 
Ilaven, Conn. | 

The KE. Horton & Son Co., Wind- | 
sor Locks. Conn 

Pratt & Whitney Co., Hartford, 
Conn 

Skinner Chuck Co., New Britain, | 
Conn 

ywesteott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. k., New 
London, Conn. 

Chucks, Planer 

Hollands Mfg. Co., Erie, Pa 

Chucks, Scroll 

Whiton Mach. Co., D. E., New 
London, Conn. 





Chucks, Split 

Faneuil Watch 
Mass. 

Hlardinge 


Tool Co., Boston, 


Chicago, Ill. 


a- TOS... 


Clatches, Friction 


Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Eastern Machinery Co., New 
Haven, Conn. 

Faneuil Watch Tool Co., Boston, 


Mass. 
Kisinger-Ison Co., Cincinnati, O. 
New Haven Mfg. Co., New Haven, 

Conn. 

Patterson, Gottfr.ed & 

Ltd., New York. 

Pratt & Whitney Co., 

Conn. 
Smith, F 


Hunter, 
Hartford, 
L., Franklin Falls, N. H. 


Compound, Boiler 
Harris Oil Co., A. W., Provi., R. I 


Compound, Pipe Joint 

Dixon Crucible Co.. Jos., Jersey 
City, N. Jd. 

Compressors, Air 


Mach cs.. Boston, 


Blanchard 


SLASS: 


Chicago Pneumatic Tool Co., Chi 
cago, 

Christensen, N. <A., Milwaukee, 
Wis 

Clayton Air Compressor Works, 
New York 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


Gray-Blaisdell Co., 


Bradford, Pa. 
Herron & Bury Mfg. Co., i 


Erie, Pa 


Ingersoll-Sergeant Drill Co., New 
York. 
Rand Drill Co., New York. 


Connecting Rods and Straps 

Standard Connecting Rod _ Co., 
Beaver Falls, Pa 

Consulting Engineer 

Thompson, Hugh L., Waterbury, 
Conn. 

Controllers and 
Electric Motor 

Mfg. Co., 


Starters, 


Cutler-Hammer Mil 


waukee, Wis. 


Coping Machines 


Long & Alls_atter Co., Hamilton, 
Ohio. 
Correspondence Schools 


See Schools, Correspondence. 


Cost Keeping System 


Industrial Time Keeping & Cost 
System, Bantam, Conn. 

Counterbores 

Slocomb Co., J. T., Provi., R. I 

Countershafts 

suilders’ Iron tury., Provi., R. I 

National Machine Tool Co., Cin 


cinnati, O 
Pratt & Whitney Co., 
Conn 
Reeves 
Wilmarth 
Rapids, 


Hartford, 


Ind 
Grand 


Pulley Co., Columbus, 
& Morman Co., 
Mich 
Counting and 
Wheels 

Mfg. Co., 


Printing 


Franklin Syracuse, N. Y 


Couplings, Shaft 
Caldwell & Son Co., H. W., 
cago, Ill 


Cresson Co., 


Chi 


Geo. V., Philadel., Pa. 
r 


Davis Mach. Co., W. Roches 
ter, N. Y 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Stuart, R. J., New Hamburg, N. Y 


Cranes 


Brown Hoisting Mach. Co., N. Y. 
City 


Case Mfg. Co., Columbus, O 


Chambersburg Engr. Co., Cham 
bersburg, Pa 

Cleveland, Crane & Car Co., Wick 
liffe, O. ‘ 

Curtis & co. Mfg. Co., St. Louis, 
Mo 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa 

Lane Mfg. Co., Montpelier, Vt. 

Maris Bros., Philadelphia, Pa 


Co., New York 
Works, De 


Niles-Bement-Pond 
Northern Engineering 
troit. Mich. 


Obermayer Co., S., Cincinnati, O 





Cranes—(Continued 
Pawling & Harnischfeger, Milwau- 


kee, Wis 
Sellers & Co., Wm., Philadel., Pa. 
Crank Shafts 
Standard Connecting Rod _ Co., 


Beaver Falls, Pa. 


Crank Pin Tarning Machine 


Underwood & Co., H. B., Puila 
delphia, Pa. 

Crucibles 

Dixon Crucible Co., Jos., Jersey 
City, N. 

Obermayer Co., 8S., Cincinnati, O. 

Cupolas, and Ladles, Foun- 
dry 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Philadel., Pa. 

Cutters, Milling 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, It. I 

Cleveland Twist Drill Co., Cleve 


land, 0. 
Gay & Ward, Athol, Mass 


Ingersoll Milling Mach. Co., Rock 
ford, Ill 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Rogers, John M., Boat, Gage & 


brill Works, Gloucester City, 
N 


Standard Tool Co., Cleveland, O. 
Whitney Mfg. Co., Hartford, Conn 


Cutting-Off Machines 


tement, Miles & Co., New York 

Lignall-Keeler Mfg. Co., Edwaras 
ville, Ill 

Brown & Sharpe Mfg. Co., Provi 
dence, R. L. 

Davis Mach. Co., W. P., Roches 
ter, N # 

Hurlbut-Rogers Mach. Co., south 
Sudbury, Mass 

Newton Mach. Tool Wks., Phila 
delphia, Va. 

Niles Tool Works Co., New York. 

Pond Maen. Tool Co., New York 

Cutting-off Tools 

Armstrong Bros. ‘Tool Co., Chi 
cago, Ill 

O. K. Tool Holder Co., Shelton, 
Conn 

Pratt & Whitney Co., Lartford, 
Conn. 

Diamond Tools 

Dickinson, Thos. L., New York. 


Steel Set Diamond Co., New York 


Dies, Sheet Metal 

Bliss Co., FE. wW., Brooklyn, N. Y 

Hay-Budden Mfg. Co., Brooklyn, 
mn. 2 

Perkins Mach. vco., So. Boston. 
Mass 

Toledo 
Ohio 


Mach. & Tool Co., Toledo, 


Dies, Threading, Opening 


IKrrington, IF. A., New ork. 

Geometric Drill Co., New Haven, 
Conn 

Ideal Opening Die Co., New York 

Jones & Lamson Mch. Co., Spring 
fir ld. Vt 

Maines Machine Co., Phila., Pa 

Modern ‘Tool Co., Erie, Va 

Pratt & Whitney Co., Hartford, 


Conn 
Dowel Pins 


Cincinnati, O 
Ilartford, Conn 


Obermayer Ce.. Bi. 
Winkley Co., 
Drawing Boards and Tables 


Keuffel & New York 
Rich, J. & G., Philadelphia, Pa 


Iusser Co., 


Drawing Instruments 


Alteneder & Sons, Theo Phila 
delphia, Va 
Keuffel & Esser Co., New York 


Drilling Machines, Bench 
tarnes Co., W. F. & Rock 
ford, lai 

Pratt «& 
Conn. 


John, 


Whitney Co., Hartford, 


Drilling Machines, Boiler 


Sement, Miles & Co., New York. 

Bickford wWrill & Tool Co., Cin 
cinnati, VU. 

Dallett & Co., Thos. H., Phila., Pa 


New 
New 


York 
York. 


Co 
Co., 


N i les Te ol 
Pond Mach 


Works 


‘Tool 





Drilling Machines, Multiple 
Spindle 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Barr, H. G., Worcester, Mass. 

Bement, Miles & Co., New York. 
3Zertram & Sons Co., Ltd., John, 
Dundas, Ont. 

Bickford Drill & Tool Co., Cincin- 


nati, O. 
Dallett & Co., Thos. H., Phila., Pa. 


Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, 2a. 

McCabe, J. J.,. New York. 


Marshall & Huschart Mchry. Co 
Chicago, Ill 

National Automatic 
Dayton, O. 


Tool Co, 


Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles Tool Works Co., New York 

Prentiss Tool & Supply Co., New 
York. 

Woodward & Rogers Co., Hart 
ford, Conn 

Drilling Machines, Pneu- 

matic 

Chicago Pneumatic Tool Co., Chi 
cago, Ill. 

Cleveland Pneu. Tool Co., Cleve 
land, O. 

Phila. Pneumatic Tool Co., Phila 
delphia, Pa 

Railway Appliances Co., Chicago, 

Rand Drill Co., New York. 

Standard Ky. Equip. Co., St 
Louis, Mo. 


Portable 


Phila 


Drilling Machines, 


Dallett & co., Tnos. H., 
delphia, Pa 
Hisey-Wolf Mch. Co., Cincin., O 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., O 

Bement, Miles & Co., New York 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont. 


Bickford Trill & Tool Co., Cin 
cinnati, O. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O 


Fosdick Mach. Tool Co., Cincin., O 

Gang vo., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

Hill, Clarke & Co., Boston, Mass 

McCabe, J. J., New York 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 


Mueller Mach. Tool Co., Cincin., O 
Niles Tool Works Co., New York 
Pond Mach. Tool Co., New York 


Prentiss Tool & Supply Co., New 


York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O 

Baker Bros., ‘toledo, O. 

Barnes Co., B. F., Rockford, Ill 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Barr, H. G., \Worcester, Mass 

Bement, Miles & Co., New York 

Bertram & Sons co., Ltd., John, 
Dundas, Ont 

Biaisdell & Co., P., Worcest 
Mass 


Brown & Zortman 
Pittsburg, Pa 


Mehry Co., 


Cincinnati Mach. Tool Co., Cin., O 

Davis Mach. Co., W. V., Roches 
ter, N. Y. 

Fosdick Mach. Tool Co., Cincin 


nati, UO 


Gould & Eberhardt, Newark, N. J 


Harrington & Son Co., Edwin, 
Philadelphia. Pa 

Hill, Clarke & Co., Boston, Mass 

Hoefer Mfg. Co., Ireeport, Ill 


Le Blond Mach. 


Cincinnati, O 


Fool Co., &. &., 


McCabe, J. J., New York 

Marshall & tiuschart Mechry. Co., 
Chicago, lil. 

Niles Tool Works Co., New York 

New Haven Mfg. Co., New Haven, 
Conn 

Pratt & Whitney Co., Hartford, 
Conn. 


Prentiss Tool & Supply Co., New 
York. 
Sibley & Ware, South Bend, Ind. 


Washburn Shops, Worcester, 
ass 
Whitney Mfg. Co., Hartford, 
Conn 
Woodward & Rogers Co., Harv.- 
ford, Conn. 
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Drilling Machines, Turret 
Niles Tool Works Co., New York. 
Quint, A. D., Hartford, Conn. 
Drills, Boiler 


Aurora Tool Works, Aurora, Ind. 

Drills, Center 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Providence, 
R. I. 

Drills, Rail 

tjement, Miles & Co., New York. 

Niles Tool Works Co., New York. 


Drills, Ratchet 
Parker Co., Chas., 
Pratt & Whitney Co., 


Meriden, Conn. 
Iiartford, 


Conn, 
Drills, Upright 
Aurora Tool Works, Aurora, Ind. 
Dynamos 
Akron Elec. Mfg. Co., Akron, O. 
Cc & C Electric Co., New York. 


Christensen Engineering Co., Mil 
waukee, \is. 
Commercial Electric Co., 
apolis, Ind. 
Crocker-Wheeler 
pere, N. J. 
Eck Dynamo & Motor Co., 
ville, N. J. 
General Elec. Co., New York. 
Jantz & Leist Elec. Co., Cincin., O. 
Mechanical Appliance Co., Mil- 
waukee, Wis. 
Milwaukee Elec. Co., 
Wis. 
National 
Wis. 
Northern Elec. Mfg. Co., 


Indian- 


Electric Co., Am- 


selle- 


Milwaukee, 


Electric Co., Milwaukee, 


Madison, 


Wis. 
Robbins & Myers Co., Springfield, 
Ohio. 
Roth Bros. & Co., Chicago, II. 
Sprague Elec. Co., New York. 
Storey Motor & Electric Co., Har- 
rison, N. J. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Ill. 
Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Electrical Supplies 


Akron Elec. Mfg. Co., Akron, O. 


Commercial Electric Co., Indian 
apolis, Ind. 
General Elec. Co., New York. 


Milwaukee Elec. Co., Milwaukee, 
Wis. 

Storey Motor & Electric Co., Har 
rison, N. J. 

Triumph Elec. Co., Cincinnati, O 

Western Electric Co., Chicago, Il. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Elevators 


Albro-Clem Elevator Co., Phila 
delphia, Pa. 

Curtis & Co. Mfg. co., St. Louis, 
Mo. 

Howard Iron Wks., suffalo, N. Y. 

Morse, Williams & Co., Phila., Pa. 


Emery Wheels 
See Grinding Wheels 


Emery Wheel Dressers 


Geo. iit., Lancaster, Pa. 
Wheel Co., 


Calder, 
Vitrified 
Mass 
Enamel Machinery 
Felton, Sibley & Co., Phila., Pa 
Tool-room 
Philadelphia, Pa. 


Enclosures, 
Merritt & Co. 
Engines, Automobile 

Olds Motor Works, Lansing, Mich 


Engines, Gas and Gasoline 


Backus Water Motor Co., Newark, 

Bay State Gas Engine Co., Bos- 
ton, Mass. 

Foos Gas Eng. Co., Springfield, O 

Middletown Mach. Co., Middle 
town, O. 

Mietz, August, New York. 

New Era Iron Wks., Dayton, O. 

Olds Motor Wks., Lansing, Mich 


Struthers-Wells Co., Warren, Pa. 
Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 
Frick Co., Waynesboro, Pa. 

Rand Drill Co., New York. 
Struthers-Wells Co., Warren, Pa. 
Exhaust Heads 

Burt Mfg. Co., Akron, O. 


Westfield, | 


Fans, Electric 

General Electric Co., New York. 

Northern Elec. Mfg. co., Madison, 
Vis. 

Sprague Elec. Co., New York 

Western Electric Co., Chicago, Il 

Westinghouse Elec. & Mtg. Co., 
Pittsburgh, Pa. 

Fans, Exhaust 

Buffalo Forge Co., Buffalo, N. Y¥ 


Feed Water Heater and 
Purifier 

Hawley Down Draft Furnace Co., 
Chicago, Ill. 

Files and Rasps 

Barnett Co., G. & H., Phila., Pa 

Hammacher, Schlemmer «& Co., 


York 
File Co., 


New 
Nicholson 
Patterson, Gottfried & 

Ltd., New York 


Filing Machines 
Cochrane-Bly Mach. Co., 
ter, N. Y¥ 


Provi., R. 


Roches 


| Fillers, Oil Can 
| The Winkley Co., 


Hartford, 
Bros. & Co., Phila... Pa 
Fittings, Steam 

Crane Co., Chicago, Il]. 
Crosby Steam Gage & Valve 

Boston, Mass. 

Jenkins Bros., New 
Lunkenheimer Co., 
Walworth Mfg. Co., 


Flexible Shafts 
Flexible 


Rabiger 


York. 
Cincinnati, O. 
Mass. 


Soston, 


Chicago Shaft Co., Chi- 
cago, 

Forges 

Buffalo Forge Co., 

Miner & Peck 
Haven, Conn 

Patterson, Gottfried & 
Ltd., New York 

Forgings, Drop 

Billings & Spencer Co., 
Conn. 

Wyman « 
Mass. 

Forgings, Hydraulic 


Wyman & 
Mass. 


Buffalo, vn. Y. 
Mfg. Co., New 


Hunter, 


Gordon, 


Gordon, Worcester, 
Forgings, Steel 


Hay-Budden Mfg. Co., Brooklyn, 


Pittsburg Shear Knife & Machine 


Co., Pittsburg, Da 


Westmoreland Steel Co., VPitts 
burg. Va 

Wyman « Gordon, Woreester, 
Mass 


Foundry Furnishings 


Obermayer Co., S., Cincinnati, O 

Paxson Co., J. W.. Philadel., Pa 

Smith Foundry Supply Co., J. D 
Cleveland, © 

Furnaces, Coal and Oil 

Buffalo Forge Co., Buffalo, N. Y 

Hawley Down Draft Furnace Co., 
Chicago, III 


Obermayer Co., 8., Cincinnati, v. 


Furnaces, Gas 
Am. Gas Furnace  0., 
Chicago wlexible Shaft 


cago, Ill. 


N. Y. City 
Co., Chi 


Furniture, Machine Shop 

New Britain Mach. Co., New Brit 
ain, Conn. 

Gages, Recording 

Bristol Co., Waterbury, Conn. 

Gages, Stanuvard 

Brown & Sharpe Mfg. Co., 
dence, K. 1 

Rogers, John M., Boat, Gage & 
Drill Works, Gioucester City, 
N. J 


Provi 


Sawyer Tool Mfg. Co., 
Mass. 
Slocomb Co., vu. T 


Fitchburg, 


Prov., R 


Starrett Co., L. S., Athol, Mass 
| Gages, Steam 
Crosby Steam Gage & Valve Co., 


Boston, 
Gear Cutting Machinery 


ass. 


secker-Brainaru Milling Mach. 

Co., Hyde s’ark, Mass. 
Bickford Drill & Tool Co., Cin., O. 
P’rovi- 


grown & Sharpe Mfg. Co., 
dence, R. I. 

Bultman & VUo., F. W., 
Ohio. 


Cleveland, 


I 
liunter, 


Conn. 


Co., 


Hartford, 


Worcester, 





Gear Cutting Machinery— 


Continued 
Fellows Gear Shaper Co., 
field, Vt. 
Gleason Tool Co., Rochester, N. \ 
Gould & Eberhardt, Newark, N. J 
Harrington & Son Co., 
Philadelphia, Da 
Newton Mch. Tool Wks., Phil., Pa 
Niles Tool Works Co., New York 
Whiton Machine Co., LD. E., New 
London, Conn 


Spring 


Gears, Cut 

Bilgram, Hugo, Vhiladelphia, ID’a 

Boston Gear Works, Boston, Mass 

Brown & Sharpe Mfg. Co., Vrovi 
I 


dence, R 


Rultman & Co., F. W., Cleveland 
Ohio 

Faweus Mech. Co., Pittsburgh, Pa 

Fellows Gear Shaper Co., Spring 


field, Vt 
Gleason Tool Co., 
Gould & Eberhardt, 


Kochester, N. \ 
Newark, N. J 


Grant Gear Works, Boston, Mass 

Harrington, Son & Co., Edwin 
Philadelphia, Pa 

Horsburgh « Scott Co rhe 
Cleveland, O 

Messmer Mfg Co Ferd, St 
Louis, Mo 

New Process Raw Hide Co., Syra 
cuse, N 

Nuttall Co., a. D., Pittsburgh, Pa 

Patterson, Gottfried & Hunter, 
Litd., New York 

Philadelphia Gear Works, Phila 


delphia, Pa 
Sawyer Gear Wks., 
Simonds Mfg. Co., 
Gears, Molded 
Caldwell & Son Co., H. W 

eago, Ill 
Franklin Mfg. Co., Syracuse, N. 
Greenwald Co., lL. « &., Cincin., 


Cleveland, O 
Pittsburgh, Pa 


Cul 


Gears, Rawhide 

Chicago Raw Hide Co., Chicago, 
Ill. 

Faweus Macnine Co., Pittsburgh, 
l’a 

Horsburgh & Scott Co., Cleveland 
Ohio 

New Process Raw Hide Co., Syra 
cuse, N. ¥ 

Nuttall Co., R. D., Pittsburgh, Pa 

Gears, Worm 

Albro-Clem Elevator Co., Philadel 
phia, Va 

Fawcus Mach. Co., Pittsburgh, Pa 

Morse, Williams & Co., Phila Pa 

Nuttall Co., R. D., Pittsburgh, la 

Simonds osifg. Co., Pittsburgh, Dla 


Graphite 

Dixon Crucible Co 
City, N. J 

Lubriphite Co., Jersey City, N. J 

Obermayer Co., 8S., Cincinnati, © 


Jos., 


Jersey 


Grinders, Center 


Heald & Son, L. S farre, Mass 
Hisey-Wolf Mach. Co., Cinein., O 
Grinders, Cock 


Windsor Mach. Co., Windsor, Vt 


Grinders, Cutter 

Adams Co., 

Automatic 
Mass 


lowa 
Greentield 


wubuque, 
Mach. Co., 


Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 1 

Cincinnati Milling Mach. Co., Cin 
cinnati, O 

Garvin Machine Co., New York 

Norton Emery Wheel Co., Worces 


ter, Mass 

Pratt & Whitney Co., Hartford, 
Conn 

Rivett-Dock Co., Boston, Mass 

Woodward & Rogers Co., Hart 
ford, Conn 

Grinders, Dise 

Besly & Co., Chas. H., Chicago 
Ill. 

Gorton Mach. Co., Geo., Racine, 
‘is 

Iroquois Mach. Co., New York 

Ransom Mfg. Co., Oshkosh, Wis 


Grinders, Drill 


Gorton Mach. Co., Geo., Racine, 
"is. 
Heald & Son, L. S., Barre, Mass 
Standard Too! Co., Cleveland, O 
Washburn Shops, Worcester, 
Mass. 


Wilmarth 
Rapids, 


& Morman Co., 
Mich 


Grand 


Edwin, 





| 
| Grinders, Tool 


Barnes Co., B. F., Rockford, Ill 


Barnes Co., W. F. & John, Rock 
ford, Ill 
arr, H. G., Worcester, Mass 


Brown & Sharpe Mfg. Co., VDrovi 
dence, R 

Diamond Mach. Co., Provi., R. I 

Gisholt Mach. Co., Madison, Wis 

Landis Tool Co., Waynesboro, l’a 

Modern Tool Co., Erie, Va 


Northampton Emery Whee Co 
Leeds, Mass 

Ransom Mfg. Co., Oshkosh, Wis 

Safety i.mery Wueel (¢ Spring 
field, O 

Throop Perforating Co Buffal 


\ 


N 
Whitney Mfg o., Hartford, Ct 


Machines 


Mfg. Co., Provi 


Grinding 
Brown & Sharpe 
dence K 
Builders Iron F 
dence R. 1 


oundry Provi 


Diamond Mach. Co., Prov Rn. | 

Falkenau-Sinclasr Co Phila., I’ 

Goodell-Pratt or Greentield 
Mass 

Gorton Mach. Co., Geo., Racine 
Wis 

Greentield Mach. ¢ Greentield 
Mass 

Hill, Clarke « Co., Boston, Mass 

Hisey-Wolf Mch. Co., Cincin., O 

Iroquois Mach. Co., New York 

Landis Tool Co., Waynesboro, Pa 


Marshall & Huschart Mehry. Co., 
Chicago, Ill 
Appliance Co., 


Mechanical Mil 
waukee, Wis 

Northampton Emery Wheel Co 
Leeds, Mass 

Norton Emery Wheel Co., Worces 
ter, Mass 

Norton Grinding Co., Worcester, 
Mass 

Prentiss Tool & Supply Co., New 
York 

Ransom Mfg. Co., Oshkosh, Wis 

Safety Emery Wheel Co., Spring 
tield, Ohio 

Throop Perforating Co., Buffalo, 
N. ¥ 

Vitritied Wheel ‘ Westfield 
Mass 

Washburn Shops Worceste! 
ass 

Webster & Verks Tool Co., Spring 
field. © 

Wilmarth & morman Co., Grand 
Rapids, Mich 

Woodward & Rogers Co Hart 
ford, Conn 

Grinding Wheels 

Builders Iron loundry, Provi 
dence Ay I 

Carborundum Co Niagara Fa 
N 

Diamond Mach, (< ’rovi., KR. I 

Hampden Cor, Wheel Co., Bright 
wood, Mass 

Northampton wmery Wheel Co 
Leeds, Mass 

Norton Emery Wheel Co., Worces 
ter, Mass 

Safety Emery Wheel Co., Spring 
field, O 

Vit ed W hee ‘ Westfield 
Mass 


Whitney Mfg. Co., Hartford,Conn 


Grindstone Frames 


Standard Pool Co Athol! Mas 

Gun Barrel Machinery 

tement, Miles & Co., New York 

Diamond Mach. Co., Provi., R. I 

Niles Tool Works Co., New York 

Pond Mach. Tool €o., New York 

Reed Co., F. E., Worcester, Mass 

Hack Saw Blades and 
Frames 

Diamond Saw & Stamping Wks., 
tuffalo, N 

Goodell-Prat Co Greentield 
Mass 

Hammacher, Schlemmer & Co., 
New York 

Millers Falls Co New York 

Patterson, Gottfried & Hunter, 
Ltd., New iLork 

Starrett Co., i. S., Athol, Mass 

West Haven Mfg. Co., New Haven 
Conn 

Hack Saws, Power 


Diamond Saw & Stamping Wks 
Buffalo, N. \ 


Hoefer Mfg. Co., Freeport, II. 
Millers Falls Co New York 
West Haven Mfg. Co., New haven, 


Conn 
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Hammers, Drop 
Bement, Miles & Co., 
Billings & Spencer Co., 


Conn. ; 
Bliss Co., E. W., Brooklyn, N. Y. 


New York. 
Hartford, 


Miner & Peck Mfg. Co., New 
Haven, Conn. 

Perkins Mach. Co., So. Boston, 
Mass 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 


Hammers, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 
Cleveland Pneumatic 
Cleveland, O. 
Dallett & Co., Thos. H., Phila., Pa. 


Tool Co., 


Ingersoll-Sergeant Drill Co., New 
York. ‘ 
Phila. Pneu. Tool Co., Philadel- 


phia, Va. : 
Railway Appliances Co., Chicago, 
Ill 


Rand Drill Co., New York. 

Standard Ry. Equip. Co., St. 
suis, Mo. 

Steel Roll Mangle Co., Chicago, 
Ill 


Ilammers, Power 


Scranton & Co., The, New Laven, 
Conn. 

HIammers, Steam 

Bement, Miles & Co., New York. 


Idry. & Mach. Co., So. 
Va. 


lungr. 


Bethlehem 
Lethlehem, 
Chambersburg 
bersburg, Va. 


Co., Cham- 


Cleveland Punch & Shear Wks. 
Co., Clevelanc, O. 

Pittsburg Shear Knife & Machine 
(o., Pittsburg, Pa. 


Heating and Ventilating 
Apparatus 
Buffalo Forge Co., a! 


Auto- 


Buffalo, 


Heating Machines, 


matic 
Am. Gas Furnace Co., New York. 


Hoisting and Conveying 


Machinery 
Brown Hoisting Mchry. Co., New 
‘ork 


Caldwell & Son Co., H. W., Chi 
cago, Ill. 

hastern Machinery C0:, New 
Ilaven, ( onn, 

Hunt Co., C. W., West New Brigh 
ton, N 4 


Link Belt Engineering Co., Phila- 
delphia, Va. 

Niles-Bement-Vond Co., New York. 

Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C, W., West New Brigh 


ton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & tlarnischfeger, Mil- 


waukee, W 
Sprague Llectrie Co., New York. 
Hoists, Hand 


Ilarrington, Son & 
Philadelphia, Pa 


Is. 


Co., Edwin, 


Yale & ‘Towne Mfg. Co., New 
York 

Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Cleveland ineumatic Tool Co., 


Cleveland, O 


Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., De 
troit, Mich. 

Rand Drill Co., New York. 

Igniters, Gas Engine 

Dayton Electric Mfg. Co., Day- 


ton, O. 
Indicators, Speed 
Starrett Co., L. S., Athol, Mass. 
Indicators, Steam 
Steam Gage 
Mass. 


Crosby & Valve Co., 


Soston, 
Injectors 
Lunkenheimer 
Sellers & Co., 


Co., Cincinnati, O. 
Wm., Phila., Pa. 
Inspection and Tests 

Hlunt Co., Robt. W., Chicago, IIL. 
Instruction Schools 

See Schools, Correspondence. 
Insurance, Boiler 


Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 





| Whitney Mfg. 





Iron Filler 
Felton, Sibley «& €o., 
phia, Pa 


Pyiladel 


Jacks, Hydraulic 


| Bethlehem Fdry. & Mch. Co., So. 
fethlehem, Pa. ; . 
Watson-Stillman Co., New York. 
Jack Planer 
Armstrong wros. Tool Co., Chi 
cago, Ill. 
Key Seaters 
taker Bros., Toledo, O. 
Bement, Miles & Co., New York. 
Chattanooga Mchry. Co., Chatta 
nooga, Tenn. 


Davis Mach. Co., W. P., Roches 
ter, m.. &. 
Hill Tool Co., Anderson, Ind. 
Mitts & Merrill, Saginaw, Mich 
Co., Hartford, Conn. 
Keys, Machine 
Standard Gauge Steel Co., 
Falls, Pa 
Whitney Mfg. Co., 


Seaver 
Hartford, Ct. 


Solid Steel Shear 


Knife & Machine 
Pa 


Knives, 
Pittsburg Shear 
Co., Pittsburg, 


Lamps, Are 


General Electric Co., N. Y. City. 

Western Electric Co., Chicago, LIL. 

| Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Va. 


Lathe Attachments 

National Machine Tool Co., Cin 
cinnati, O. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
cago, ll. 

tesly & Co., Chas. H., Chicago, 
Ill. 

Hill Tool Co.. Anderson, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 


Conn 
Tindel-Morris Co., Eddystone, Pa. 


Lathes 


Allleck, Geo. E., New York. 
American Tool Wks. Co., Cin., O. 
Automat.c Mach. Co., Greentield, 


Mass. 
Barker & Co., 
Barnes Co., L. b., 
Barnes Co., W. F. 

ford, IIL. 
Bement, Miles & Co., 
Bertram & Sons Co., 

Dundas, Ont. 
Blaisdell & Co., P., 

Mass. 

Bradford Mach. Tool Co., Cin., O. 


Wm., Cincinnati, UO. 
Rockford, Il. 
& John, Rock- 


York. 
John, 


New 
Ltd., 


Worcester, 


Brown & Zortman Mehry. Co., 
Pittsburg, «aa. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y 


Diamond Machine Co., Prov., R. I. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Fay & Scott, Dexter, Me. 


Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Gisholt Machine Co., Madison, 


Wis 
Greaves, Klusman Co., Cincin., O. 
Harrington, son & Co., Edwin, 
Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Hill. Clarke & Co., Boston, Mass 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mch. Tool Co., 


Cincinnati, U. 
McCabe, J. J., New York. 
Marshall & Huschart Mehry. Co., 
Chicago, Ill. 
Milwaukee Machine Tool Co., Mil- 
waukee, Wis. 
New Haven Mfg. Co., 
Conn, 
Niles Tool Works Co., New York. 
Pond Mach. ‘tool Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 


New Haven, 


Prentiss Tool & Supply Co., New. 


York. 


Reed Co., F. E., Worcester, Mass. 


Schumacher & Boye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Shepard Lathe Co., Cincinnati, O. 

Washburn Shops, Worcester, 


Mass 





Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Sench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Hardinge Bros., Chicago, Il. 


Loop-Lock mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co., Spring 
field, Mass. 

Lathes, Boring 

Streit Mach. Co., A., Cincin., O. 


Letters, Pattern 
Brim, A. W., Seneca Falls, N. Y. 


Butler, A. G., N. Y. City. 
Levels 

Mass. Tool Co., Greenfield, Mass 
Starrett Co., L. S., Athol, Mass. 


Clothes 
Philadelphia, Pa. 
Mach. Co., Provi 


Lockers, 
Merritt & Co., 
Narragansett 

dence, R. I 
Locomotives, Shop 


Hunt Co., C. W.. West New Brigh 
ton, N. Y. 

Lubricants 

Besly & Co., Chas. H., Chicago, Il 

Dixon Crucible Jersey 
Cry, BB. J. 

Lubriphite Co., 


Co., Jos.. 
Jersey City, N. J. 
Lubricators 
Besly & Co., Chas. H., Chicago, III. 
Bowen Mfg. Co., Auburn, N. Y. 
Crane Co., Chicago, Ill. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, O. 
Machine Screws 
Atlantic Mach. Co., 
Worcester Mach. 

cester, Mass. 


soston, Mass. 
Screw Co., Wor 


Machinery Builders, Special 


American Fdry. & Mach. Co., 
Hanover, Pa. 
Blanchard Mach. co., The, Bos 


ton, Mass. 
Eclipse Mach. Co., Cleveland, O. 
Fawcus Mch. Co., Pittsburgh, Pa. 
Hart, Fredk., Poughkeepsie, N. Y. 
Hoefer Mtg. Co., Freeport, III. 
Pratt & Whitney Co., Hartford, 
Conn. 
Rhodes, L. E., Hartford, Conn. 
Simonds Mfg. Co., Pittsburgh, Pa. 
Woodward & Rogers Co., Hart 
ford, Conn. 
Machinists’ Small Tools 
Besly & Co., Chas. H., Chicago, III. 
Billings & Spencer Co., Hartford, 
Conn. 


Brown & Sharpe uifg. Co., Provi 
dence, R. 

Cleveland Twist Drill Co., Cleve 
land, 0. 

Hammacher, Schlemmer & Co., 


New York. 
McCrosky, I. B., Cincinnati, O. 
Mass. Tool Co., Greentield, Mass. 
Patterson, Gottfried & Hunter, 

Ltd., New York. 
Sawyer Tool Mfg. 

Mass. 

Slocomb Co., J. T., 
Standard Tool Co., 
Standard Tool Co., 
Starrett Co., L. S., 


Co., Fitchburg, 


Provi.. B. I. 
Athol, Mass 
Cleveland, O. 
Athol, Mass. 
Machinists’ Supplies 
Hammacher, Schlemmer & Co., 


New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Magnetic Clutch Drives 


Kleetriec Controller & Supply Co., 
Cleveland, ©. 


Mandrels, Expanding 


Nicholson & Son, W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve 
land, O. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
.s Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 


Measuring Machines 


Rogers, John M., Boat, 
Drill Works, Gloucester 
nN. J 


Gage «& 
City, 





Metal, Bearing 
Besly & Co., Chas. H., Chicago, 
Ill. 


*atterson, Gottfried & Hunter, 
Ltd., New York. 

Phosphor Bronze 
Philadelphia, Pa 

Metal, Perforated 

Throop Verforating Co., Buffalo, 
_ 2 


Smelting Co., 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Sawyer Tool Mfg. Co., 


Provi 


Fitchburg, 


Mass. 
Slocomb Co., J. T., Providence, 
as ae 
Starrett Co., L. S., Athol, Mass 
Milling Attachments 
The Adams Co., Dubuque, Iowa 
Becker-Brainard Milling Mach 


Co., Hyde Park, Mass. 
srown & Sharpe Mfg. Co., Provi 
dence, R. 
Cincinnati Milling Mach. Co., 
cinnati, 0. 
Whitney Mfg. Co., 
Milling Machines, Bench 
Faneuil Watch Tool Co., 
Mass 
Hill, Clarke 
Loop-Lock 
Mass. 
Waitham Watch Tool Co., 
field, Mass. 


Cin 


Hartford, Conn 


Boston, 


Boston, Mass 
Waltham, 


& Co 
Mach. Co., 
Spring 


Milling Machines, Horizon- 


tal 


Adams Co., Dubuque, lowa. 

Beaman & Smitn Co., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Hendey Mach. Co., Torrington, Ct. 


Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Niles Tool Works Co., New York. 


Pratt & Whitney Co., Harttord, 
Conn. 


Milling Machines, Plain 


American Tool wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont. 

Brown & Sharpe Mfg. Co., Provi 


dence, R. I. 
Cincinnati Milling Mach. Co., Cin 
cinnati, O. 
Garvin Mach. Co., New York 
Hendey Mach. Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 
is. 
slond Mach. 
Cincinnati, O. 
Marshall & Huschart Mehry. Co., 
Chicago, Ill. 
McCabe, J. J.. New York. 
Owen Mach. Tool Co., Springfield, 
Ohio. 
Prentiss Tool & Supply Co., 
York. 
Whitney Mfg. Co., Hartford, Ct. 


Le Tool Co., R. K., 


New 


Milling Machines, Portable 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Milling Machines, Universal 


American Tool Wks. Co., Cin.. O. 

Aurora Tool Works, Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Bertram & Sons Co., Ltd., John, 


Dundas, Ont. 

Brown & Sharpe Mfg. Co., 
dence, R. 1. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 


Provi- 


Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, 
Conn. 


Hill, Clarke & \o., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Vis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshall & Huschart Mchry. 
Chicago, Il. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Owen Mach. Teol Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Co., 
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Milling Machines, Vertical 


Becker-Brainard Milling Mach. 
Co., Hyde rar., Mass. 
Bement, Miles & Co., New ork. 


Brown & Sharpe Mfg. Co., Provi- 
dence, Kh. lL. 


Garvin Mach. Co., New York 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mch. Tool Works, Phila 
delphia. Va. 

Niles Too! Works Co., New York. 


Owen Mach. Tool Co., Springtieid, 


Ohio. 

Pratt & Whitney Co., Hartford, 
Conn. 

Milling Tools, Adjustable 

Geometric Drill Co., New Haven, 
Conn. 

Rogers, Boat, Gage & Drill Wks., 


John M., Gloucester City, N. 


Molding Machines 


Adams Co., The, Dubuque, lowa. 
American Foundry & Mach. Co., 
Hanover, Pa 


Tabor Mfg. Co., Philadelphia, Pa 

Webster & Perks Tool Co., Spring 
field, O 

Mortising Machines, Chain 

New Britain Mch. Co., New Brit- 
ain, Conn. 

Motors, Electric 

Akron Elec. Mfg. Co., Akron, O. 

C & C Electric Co., New York. 

Christensen Engr. Co., Milwaukee, 


is. 
Commercial Electric Co., Indian 
apolis, Ind. 


Crocker-Wheeler Co., Ampere, N.J. 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co., Mil 
waukee, Wis. 

Milwaukee Elec. Co., Milwaukee, 
Wis. 

National Electric Co., Milwaukee, 
Wis. 

Northern Electric Mfg. Co., 
son, Wis. 

Robbins & Myers Co., Springfield, 
Ohio. 

Roth Bros. & Co., Chicago, Il. 

Sprague Electric Co., New York. 

Storey Motor & Electric Co., Har- 
rison, N. J. 


Madi- 


Triumph Elec. Co., Cincinnati, O 

Western Electric Co., Chicago, IIL. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, 1’a. 


Name Plates 


Franklin Mfg. Co., Syracuse, N. Y. 

G. & P. Engraving Co., Boston, 
Mass 

Murdock Corporation, Boston, 
Mass 


Turner Brass Works, Chicago, III. 


Nut Tappers 
Bolt and Nut Machinery. 


See 


Oil Cups and Covers 

jay State Stamping Works, Wor- 
cester, Mass. 

tesly & Co., Chas. H., Chicago, Il. 

Bowen Mfg. Co., Auburn, N. Y. 
jown Machine Works, Battle 
Creek, Mich 

Crane Co., Chicago, III. 

Lunkenheimer Co., Cincinnati, O. 

Tucker, W. W. & C. F., Hartford, 


Conn. 
The Winkley Co., Hartford, Conn. 
Oil Filters 
Burt Mfg. Co., Akron, O 
Oils 


tesly & Co., Chas. H., Chicago, III. 
Harris Oil Co., A. W., Provi., R. 1. 
Oils, Slushing 
Harris Oil Co., A. 
Oil Stones 

Pike Mfg. Co., Pike Station, N. H. 


W., Provi., R. I. 


Packing, Steam Joint 
Jenkins Bros., New York. 
N. 


Y. Belting & Packing Co., New 
pian Rubber Mfg. Co., New 
York. 
Paint Machinery 
Felton, Sibley & Co., Phila.. Pa 
Pans, Lathe 
New Britain Mch. Co., New Brit- 


ain, Conn. 





Patenis 
Baldwin, Davidson & 
Washington, D. C. 
Frothingham, N. L., New 
Straley, Hasbrouck «& 


Wight, 
York 


Schloeder, 


New York. 
Pattern Shop Machinery 
American Mchry. Co., Grand 
Rapids, Mich. 
3aker Bros., Toledo, O 


& Zortman 

Pittsburg, Pa. 

y & Scott, Dexter, Me. 

reaves, Klusman & Co., ¢ 

Prentiss Tool & Supply Co., 
York 

Washburn 


1ass. 


Brown Mehry. Co., 





‘in.,O. 
New 


Shops, Worcester, 
Patterns, Wood and Metal 


Piatt, O. S., Bridgeport, Conn 


Pencils 

Keuffel & Esser Co., New York 
Phosphor Bronze 

Phosphor Bronze Smelting Co., 


Philadelphia, Ta 
Pinion Cutters 


Loop-Lock Mach. Co., Waltham, 


Mass 


Pipe and Fittings 


Crane Co., Chicago, Ill. 

Pipe Cutting and Threading 
Machines 

Bignall & Keeler Mfg. Co., Ed 


wardsville, iil 
Curtis & Curtis Co., 
Conn. 
Merrell Mfg 


Bridgeport, 


Co., Toledo, O 


Reed Mfg. Co., Erie, Pa. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. Co., Greenneld, Mass 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve 
land, O. 
Saunders’ Sons, D., Yonkers, N. Y 
Standard Too! Co., Cleveland, O. 
Planers 
Affleck. Geo. t.. New York 
American Tool Wks. Co., Cin., O. 
Belmer Mach. Too! Co., Cin., O. 
Bement, Miles & Co., New York. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ont. 
tetts Mach. Co., Wilmington, Del 
Cincinnati Planer Co., Cincin., O 
Detrick & Harvey Mch. Co., Balti 
more, Md. 
Flather Planer Co., Mark, Nashua, 
N. H. 
Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Hendey Mach. Co., Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J... New York. 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn 

Pond Mach. Tool Co., New York 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co.. Wm., Vhila., Pa. 

Whitcomb Mfg. Co., Worcester, 
Mass. 


e 
Powell Vlaner Co., 


1a8Ss8 


Woodward & 
Worcester, 

Planers, Portable 

Morton Mfg ( 
Heights, Mich 


Muskegon 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Planers, Rotary 

Bement, Miles & Co., New York. 


Cleveland Punch & Shear Works, 


Cleveland, O 


Newton Mach. Tool Wks., Phila 
delphia, Pa 

Pond Mach. Tool Co., New York. 

Underwood & Co., H. B., Phila 
delphia, Pa. 

Presses, Drop 9 

Miner & Peck Mfg Co., New 
Haven, Conn. 

Presses, Hand 

Elmes Eng. Works, Chas. F., Chi 
cago, ll 

Perkins Mach. Co., So. Boston, 
Mass. 

Presses, Hydraulic 

Elmes Eng. Works, Chas. F., Chi 
cago, ail. 

Watson-Stillman Co., New York. 





Presses, Power 
Automatic Mach. Co., 
Conn. 
Bethlehem 

Bethlehem, 
Bliss Co., E 


Bridgeport, 


Fdry & Mech. Co., So 
a 


W., Brooklyn, N. Y 


Chambersburg Engr. Co., Cuam 
bersburg, Va 
Perkins Mach. Co., So Soston, 


Mass. 

Prentiss Tool & Supply Co., 
York 

Toledo Machine & Tool Co., To 
ledo, O 


New 


Profilers 
Mach. Co., 
Whitney 


New York 
Co., Hartford 


Garvin 
Pratt & 
Conn. 
Pulleys 
American 
Caldwell 


cago, 


Pulley Co., Phila., Pa 
& Son Co., H. W., Chi 


Cresson Co., Geo. V., Phila., IP 

Federal Mfg. Co., Cleveland, O 

Howard Iron Wks., Buffalo, N. ¥ 

Patterson, Gottfried & Hunter, 
Ltd., New York 

Reeves Pulley Co., Columbus, Ind 


The Xyiotite Co., Cincinnati, O 


Pulleys, Friction Cone 
Evans Friction Cone Co., Boston 
Mass 


Pulley Turning and Boring 


Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, l’a 

New Haven Mfg. Co., New Haven, 
Conn 

Niles Tool Works Co., New York 


Mach. 
Pulleys, Speed Changing 
Speed Changing 

Indianapolis, Ind 


Streit Co., A., Cincin., O 
Pulley Co 


Pumps, Hydraulic 


Elmes Eng. Works, Chas. | Cl 
eago, Ill 
Watson-Stillman Co., New York 


Punches, Hydraulic 

Miles & Co., New York 

Bethlehem Fdry. & Mch. Co., So 
Bethlehem, l’a 

Watson-Stillman Co., 


jement, 


New York 


Power 
Co.. 


Punches, 
Bertram & Sons 
Dundas, Ont 

Bliss Co., E. W., Brooklyn, N. ¥ 

Bremer Mach. & ‘Tool Kala 
mazoo, Mich 

suffalo Forge Co., Buffalo, N. Y 

Cincinnati wunch & Snear Co., 
Cincinnati, O 

Cleveland Vunch & 
Co., Cleveland, O. 

Hilles & Jones Co., 


Ltd., Joln 


. 


Shear Wks 


Wilmington 


Del. 

Long & Allstatter Co., Hamilton 
Onio 

Perkins Mach. Co., 8S Boston, 
Mass 


Rack Cutting Machines 

Fellows Gear Shaper Co., Spring 
field, Vt 

Le Blond Macu 
Cincinnati, O 


Tool Co., R. K., 


Reed Co., , Worcester, Mass 

Racks, Cut 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Nuttall Co., R. D., Pittsburgh, Ia 


Simonds Mfg. Co., Pittsburgh, Pa 





Reaming Stands 

Flather Planer Co., Mark, Nashua 
N. H 

Rheostats 

Cutler-Hammer Mfg Co., Mi 

waukee, Wis 

Hydraulic 


New York 
New York 


Riveters, 


Bement, Miles & 
Watson-Stillman 


Co., 
Co., 


Riveters, Pneumatic 


Bement, Miles & Co.. New York 

Cleveland Pneumatic fool ¢ 
Cleveland, O 

Philadelphia Pneumatic Tool ¢ 


Philadelphia, Da 


Railway Appliances Co., Chicag 

Rand Drill Co... New York 

Standard Ky Equip. Co Ss 
ouis 


Riveting Machines 








Bement, Miles & Co., New York 
lehem Foundry & Mach. ¢ 
Bethlehem. Pa 
( imbersburg Engr Co Cham 
sburg, Da 
Long & Allstatter Co Ilan 
ulo 
Perkins Mach. Co So. Boston 
Mass 
Roller and Ball Bearings 
American Bail Co., Vrovi., R. I 
American Roller Bearing ( 
Loston, Mass 
Ball Bearing Co., Philadel., Pa 
Bantam Mfg. Co., Bantam, Conn 


Rolling Mill Machinery 


Cleveland Punch & Shear Wks 


Co., Cleveland, O 

Hilles & Jones Co., Wilmington 
Del 

Pratt & Whitney Co., Hartford 
conn 


Rubber Goods, Mechanical 

N. Y. Belting & Packing Co., New 
York 

Peerless 


Rubber Mfg. Co., New 


York 
Rules, Steel 
Mass Tool Co., Greenfield, Mass 
Sawyer Tool Co., Fitchburg, Mass 


Slocomb Co., J. T., Provi., R 


Safety Valves, Pop 
Crane Co., Chicago, Ill 
Crosby Steam Gage & Valve ¢ 


Mass 


Suston, 


Lunkenheimer Cincinnati, © 


Sand Blast Apparatus 


Paxson Co., J. W., Philadel., Pa 

Sand Mixing Machines 

Hanna, EF. F., Chicago, Ill 

Obermayer Co., S.. Cincinnati, O 

Smith Foundry Supply Co . BP 
Cleveland, © 


Sawing Machines, Metal 

Cleveland Punch & Shear Wo 
Co., Clevelana, 0 

Cochrane-Bly Mach. 
chester, N. ¥ 

Newton Mach. Tool Works, Vhiia 
delphia Pa. 

Pratt & Whitney Co., 
(Conn 

West Haven Mfg 
Conn 


Works, Ro 


Hartford 


Co., New Haven 


| Sawing Machines, Wood 


Standard Gauge Steel Co., Beaver 
‘alls, Va 

Racks, Tool 

New Britain Mach. Co., New Brit 


ain, Conn. 


Reamers 

Chadwick & Co G B.. Ports 
mouth, N. 

Cleveland Twist 
land, O 

Clough, R. M., Tolland, Conn 


Drill Co., Cleve 


McCrosky, F. B., Cincinnati, O 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

New Process Twist Drill Co., 


Taunton, Mass. 


Pratt & Whitney Co., Hartford, 
Conn. 
Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


Standard Tool Co., Cleveland, O 
Wells Bros. Co., Greenfield, Mass 


grown & Mehry. Co., 


Pittsburg, 


z.ortman 
a 
Schools, Correspondence 
Amer. School of 
Chicago, Ill 
Consolidated Schools, N. Y 
International Correspond 
Scranton, Pa. 


Technical 


Correspondence, 


City 
Schools, 


Schools, 


Mich. College of Mines, Houghton, 
Mich 

Pratt Institute, Brooklyn, N. ¥ 
Rose Polytechnic Institute, Terr 


Ind 
Screw Machines, 
Brown & Sharpe Mfg 
dence, » oe 
Cleveland Automatic 
Cleveland, 0. 
Dreses Mach. Tool Co., Cincin., O 
Marshall & Huschart Mchry. Co., 
Chicago, I?1. 
Windsor Mach. Co., 


Haute, 
Automatic 


Co., Provi 


Mach. C<« 


Windsor, Vt 
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Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 4. 

Cleveland Automatic Mach. 
Cleveland, OU. 

Draper Mach. 
ter, Mass. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Pearson Mach. Co., Chicago, Ill. 


Co., 


Tool Co., Worces- 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and 


Lag 
taker Lros., ‘1oledo, Ohio. 
Cook Co., Asa 8S., Hartford, Conn. 
Screw Plates 


Bay State Tap & Die Co., Mans 
field, Mass. 

Besly & Co., Caas. H., Chicago, II. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Card Mfg. Co., 8. W., 
Mass. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

Wells Bros. Co., Greenfield. 


Mansfield, 


i 
Mass. 


Second Hand Machinery 


Affleck, Geo. E., New York. 

taird Machy. Co., Pittsburg, Pa. 

Bennett, Geo. L., New York. 

Bowler & Co., Geo. H., Cleveland, 
Ohio. 

Brown & Zortman 
Pittsburgh, Pa. 
Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Kinsey Co., w. A., Cincinnati, O. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Marshall & Huschart 


Mehry. Co., 


Machinery 


Co., Cleveland, O. 
MeCabe, J. J.. New York. 
New Haven Mfg. Co., New Haven, 


Conn 
Niles-Bement-Pond Co., New York. 
Northern Macuinery Co., Minne- 
apolis, Minn. 


Packard Machinery Co., O. L., 
Chicago, III. 
Pattison Machinery Co., Wm. M., 


Cleveland, O. 

Pratt & Whitney 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 


Co., Hartford, 


Wickes Bros., New ork. 

Wormer Machy. Co., C. C., De- 
troit, Mich. 

Separators, Magnetic 

Sawyer, Ezra, Worcester, Mass. 

Separators, Oil 

American ‘Tool & Mech. Co., Bos- 
ton, Mass 

National Separator & Machine 
Co., Manchester, N 


Shapers 


American Tool Wks. Co., Cin., O. 
Barker & Co., Wm., Cincinnati, O. 
Bement, Miles & Co., New York. 
Bertram & Sons Co., Ltd., John, 
Dundas, Ont. 
Cincinnati Shaper Co., Cincin., O. 
lather Planer Co., Mark, Nashua, 
N. H 
Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Marshall & Huschart Mchry. Co., 
Chicago, III. 
Morton Mfg. Co., 
Heights, Mich. . 
New Haven Mfg. Co., New Haven, 
Conn. 


Muskegon 


Niles Tool Works Co., New York. 

Perkins Mach. Co., So. Boston, 
Mass. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I 


Prentiss Tool & Supply Co., New 
York. 

Smith & Mills, Cincinnati, O. 

Steptoe Shaper Co., John, Cincin- 
nati, O. 





Shears, Power 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont. 
Bethlehem Fdry. & Mch. Co., So 


Pa. 
W., Brooklyn, N. Y. 


Bethlehem, 
Bliss Co., E. 


Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

juffalo Forge Co., Buffalo, N. Y. 

Cincinnati Punch & Shear Co., 
Cincinnati, O. 

Cleveland Punch & Shear Works, 


Cleveland, O. 
Hilles & Jones Co., 
Del. 
Long & Allstatter Co., Hamilton, 
Onio. 
Perkins 


Wilmington, 


Mach. Co., So. soston, 


Mass. 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 

Snears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. Co., So. Boston, 


Mass. 
Shelving, Shop 
New Britain Mach. 

ain, Conn. 

Slide Rests 

Reed Co., F. E., Worcester, Mass. 
Rhodes, L. E., Hartford, Conn 
Slotters 

Baker Bros., Toledo, Ohio. 

Barr, H. G., Worcester, Mass. 
Bement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, 

Del. 

Garvin Mach. Co., 


Co., New Brit- 


New York. 


New Haven Mfg. Co., New Haven, 
Conn. 
N:wton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles Tool Works Co., New York. 
Sockets and Sleeves 
New Process Twist 
Taunton, Mass. 


Drill Co., 
Sprocket Chains 

See Driving Chains. 

Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O. 
Stamps, Steel 


Schwerdtle Stamp Co., 
port, Conn. 


Bridge 


Steel, Machinery 

soker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass 

Steel, Sheet 

Federal Mfg. Co., 

Ward & Son, Edgar 
Mass. 

Steel, Tool 

Boker & Co., Hermann, 

Damascus Steel Co., 
ton, Pa. 

Firth-Sterling Steel Co., Demmler, 
Pa. 

Patriarche & Bell, New 

Patterson, Gottfried & 
Ltd., New York. 

Westmoreland Steel Co., 
burg, Va. 

Stones, Oil 

Pike Mfg. Co., 

Straightener, Hydraulic 


tfement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Cleveland, O. 
T., Boston, 


New 
New 


York. 
Brigh 


York. 
Hunter, 


Pitts 


Vike Station, N. H. 


Swaging Machines 

Excelsior Needle Co., 
Conn. 

Switchboards 

Cc & C Electric Co., New York. 


Torrington, 


Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 
Tap Holders 
Errington, F. A., New York. 
Tapping Machines and At- 
tachments . 
Baker Bros., Toledo, O. 
The Beaman & Smith 
dence, R. I. 
Bickford Drill & Tool Co., Cin., O. 


Co., Provi- 


Cincinnati Mach. Tool Co., Cin 
cinnati, O. 
Errington, F. A., N. Y. City. 


Fosdick Mach. Tool Co., Cin., O. 





Tapping Machines and At- 
tachments—Continued 


Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Webster & Perks Tool Co., Spring- 
field, O. 
Whitney Mfg. Co., Hartford, Conn. 


Woodward & Rogers Co., Hart- 
ford, Conn. 

Taps, Collapsing 

Geometric Drill Co., New Haven, 
Conn. 

Taps and Dies 

Bay State Tap & Die Co., Mans 


field, Mass 
Besly & Co., Cuas. H., Chicago, Ill. 
Card Mfg. Co., S. W., Mansfield, 
Mass. 


Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Crane Co., Chicago 
Geometric Drill Co., 
Conn. 
Hammacher, 
New York. 


Ill. 


New Haven, 


Schlemmer & Co., 


Hardinge Bros., Chicago, IIL 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Patterson, Gottfried & Hunter, 
Ltd., New iLork. 

Pratt & Whitney Co., Hartford, 
Conn. 


Standard Tool Co., Cleveland, O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, sass. 

Telephone System 


Clark Auto. Telepnone 


Switch 
Board Co., Providence, i 


Thread Cutting Tools 
Besly & Co., Chas. H., Chicago, III. 


Hart Mfg. Co., Cleveland, O. 
Pratt & Whitney Co., Hartford, 
Conn. 


Rivett-Dock Co., 
Tool Holders 


soston, Mass. 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Hill Tool Co., Anderson, Ind. 

Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 
McCrosky, F. B., Cincinnati, O. 
O. KX. Tool Holder Co., Shelton, 

Conn. 

Tools, Small 

See Machinists’ Small Tools. 
Tracing Cloth 
Keuffel & wsser Co., 
Hardtmuth, L. & C., 


New York. 
New York. 


Transmission Machinery 


American Pulley Co., Phila., Pa. 
Caldwell & Son Co., H. W., Chi 
eago, Ill. 


Case Mfg. Co., Columbus, O. 
Cresson & Co., Geo. V., Phila., Pa. 
Federal Mfg. Co., Cleveland, O. 


Link-Belt Engineering Co., Phila 
delphia, Pa. 
National Machine Tool Co., Cin 


cinnati, O. 
Patterson, Gottfried & 
Ltd., New York. 
Reeves Pulley Co., Columbus, Ind. 


Hunter, 


Trimmers, Wood 


American Mchry. Co., Grand 
Rapids, Mich. 

Washburn Shops, Worcester, 
Mass. 


Trolleys and Tramways 


Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Hunt Co., C. W., West New Brigh 
ton, N. Y. 

Link Belt Engineering Co., Phila 
delphia, Pa. 

Maris Bros., Philadelphia, Va 

Yale & ‘Towne Mfg. Co., New 
York. 


Tubing, Steel 
Shelby Steel Tube Co., 
I 


a. 


Pittsburgh, 


Turret Machines 
Automatic Mach. 


Co., Greenfield, 


Mass. 
Bradford Mach. Tool Co., Cincin 


nati, O. 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I 





Turret Machines—Continued 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Dreses Mach. Tool Co., Cincin., O. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Le Blond Mach. 
Cincinnati, O. 


Tool Co., R. K., 


Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 

Milwaukee Mach. Tool Co., Mil- 
waukee, Wis. 


New York. 
Ill. 


Niles Too: Works Co., 

Pearson Mach. Co., Chicago, 

Potter & Johnston Mach. 
Pawtucket, R. I. 

Warner & Swasey Co., 
Ohio. 

Windsor Mach. Co., 


Turrets, Carriage 

Fay & Scott, Dexter, Me. 

Twist Drills 

Cleveland Twist 
land, 0. 

Hammacher, 
New York 

Morse Twist Drill & M. Co., 
Bedford, Mass 


Cleveland, 


Windsor, Vt 


Drill Co., Cleve 


Schlemmer «€& Co., 


New Process Twist Drill Co., 
Taunton, Mass. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Standard Tool Co., Cleveland, O. 

tnions 

Nolte 

Valves 

See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi., R. I 

Hollands Mfg. Co., Erie, Pa 

Vises, Metal Workers’ 

Hammacher, Schlemmer 
New York. 

Hanna, E. E., Chicago, Il. 

Howard Iron Wks., Buffalo, N. Y. 

Parker Co., Chas., Meriden, Conn 

Prentiss Vise Co., New York. 

Reed Mfg. Co., Erie, Pa. 

Standard Tool Co., Athol, Mass 

Walworth Mfg. Co., Boston, Mass 


trass Co., Springfield, © 


& Co., 


Vises, Pipe 

Curtis & Curtis Co., 
Conn. 

Prentiss Vise Co., New York. 

Saunders’ Sons, D., Yonkers, N. \ 

Walworth Mfg. Co., Boston, Mass 


Bridgeport, 


Vises, Planer and Shaper 
Cincinnati Planer Co., Cincin., O 
Hendey Mach. Co., Torrington, Ct 
Pratt & Whitney Co., Hartford, 
Conn. 
Vises, Wood Workers’ 
Hammacher, Schlemmer & Co., 
New York. 
Wyman & 
Mass. 
Watchman’s Clocks 
Nanz & Co., New 
Welding, Electric 
Standard Welding Co., 
Ohio. 


Goruon, Worcester, 


York 


Cleveland, 


Welding Machines 


Long & Allstatter Co., Hamilton, 
Ohio. 


Wire-Drawing Machinery 
New York 


Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Wire-Straightening Machin- 
ery 

Hoefer Mfg. Co., 

Worm Hobbing Machines 

Pratt & Whitney Hartford, 
Conn. 

Worm Milling Machines 

Cleveland Automatic Mach. 
Cleveland, O. 

Pratt & Whitney C 
Conn. 


Iroquois Mach. Co., 


kreeport, Il! 


Ce.. 


Co., 


Hartford, 


Wrenches 
Coes Wrench 
Standard Tool 


Co., Worcester, Mass. 
Athol, Mass. 


Co.. 
Wrenches, Drop Forged 


Billings & Spencer Co., Hartford, 
Conn. 
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The Machine Shop and Foundry of the Pencoyd The next most striking feature t gearing gearing 
Iron Works— I. crane arrangements. Some expe t pow 


The new machine shop and foundry of at the Pencoyd bridge works hav: W t ging nd l| 
































the Pencoyd branch ot the American a remarkable increase of output due t a 
Bridge Company* are remarkable, among the p $101 f adequate g 
other things, tor their great strengtl We Carrying facilities, and this is ied t I rig } 1 sect 1 Q 
have never before seen steel frame build provision of such facilities in the ma 9 
ings of such massive construction as these. shop to a degree which 1s sual. |] 7 ( f 
This massiveness is indicated by the fact are shown in skeleton outline in Fig ed throug 
that the first galler loo S propo a \ 25 i pans t ent ) v 
to ad f soo and the sec | tor 0 ibpove t 1 suspended ( I 
pe ind per square foot el trol he re t are two 10 nm < ¢ 
lI general constructiot ne W ( panning half this bay | \ 
wl the Pencoyd works have bec le found to in se the weight d 
tified ind of which sey ex ) eX thre Ya much Ssmalielr d 
¢ ewhere n P] le phia ind W ild ) expected ind ( 
+ ; ming ly ng f ste \ tlex1D \ t VO Cc! es t + 9 
W s of « cre tilled \ I ered adequate to ofts« 
wumns \ Fig j ead | yecullal I ( I 
‘ | f 
mT \ eC“ | 
pr Q 
1 ‘ j é er mac ne 
i! 
| ‘ 1 he R 
Ai 1) | \ i 
j f. ‘ 
| 
| 
/ . DK |i 
L 7 b ‘ > 
Xx \ J = 
Wy - canal +P Bde 4 J 
| 
: = oe ee ——— | 
. diadieaeosmaaeta ncaa la 
- Yu 
at 
, } 
. — 2 + 
i i 
ov | 
y t ———-——- — hy 
| 
M | 
° g 1 
| | Lec \ Vv 
g ‘ lig | 
being outside ot ‘ , e f Fig 
th 1 gy onstru t t Fig , ‘ G 
eC! tie l e const 1 n ) 
re f eve ment in the t or ' Dati ie 
Or W ( Dri Wa used is ‘ t ‘ , | , 
I r va \ ditt ty I ‘ ‘ g ‘ 
yy valls e built betwee g. 4 hh 
u ne nd pre P ng vit] + lang ‘ . ; d en - 
nne — o the lumns du , — 
interference with these flanges and, wo Che ; we 
Wit the d g i braces rT the if 1 " ppot ‘ 


o 
fitting of the bi ry] Ni dans : » of 
‘ vith when concrete is adopted as th« ‘ d 
teria is fills a paces and fit eing provided | 
g | 
rregularit itter of course. These = " load The « ‘ { I 
g j 
] YT rried 1 t th \ low-s 
Va ¢ ca ( ip ) V naow V1 Fig 2 vi h f y ‘ 
ne only on ea oor, as shown in Fig. 4, | turntabl The projecting radia ! ret nd 
irnta pt ng idia i 
tl entire space between the steel columns irries rope wheels at its end, trom wl ! l ! ret I rtihera : 
ind above the nes being occupied by the hoisting hook is suspended t M £ c 
window sash “wound on grooved drums 7. which a1 € tarred 


* James Christie, Chief Engineer. driver vy the motor through ‘ t I t wove t i th 
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tarred sand mixed hot yu ne oes i ar 
into sand again and laid col ace t W 
this is a layer of 4-inch white oa rea paired an 
1id on the end grain ke stre¢ i ] ing foundat 
The reason f sing Che end 
ncrete and sand in the gall basem«e ‘ 
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known to some, 


should be, 


ré 


SOOT 


that wor 


decavs 
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FIG. 3 TURNTABLE JIB CRANI 


A Fig. 1. and the constructior 
oor for this portion of the 
shown in the lower part of Fig. s 
The gallerv floors w have saetltans 
nch hard 1 | id o1 j 
ow pil plank fi th Ippe 
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Ithaca, which, of course, take their water relation to the water supply of Cambridge, — et which the city has g 
rot the city upply (4) Che epidemic ot the [ niversity ot Nebraslh ion relation one may be issured that Ithac i will 
of typhoid was undoubtedly due to con to the water supply of Lincoln, or of any after be one of the satest places 
t nation of the Ithaca water supply. educational or charitable institution in re world to live in, as, indeed, its 
(5) How that contamination occurred has lation to the supply of water, gas or other nd environment naturally qualify it 
not been demonstrated, but the popular public utilities by the city in which it Perhaps the best proof of the satist 
belief is that it was caused by a large happens to be located Sanitary condition of Ithaca 1s the 
number of foreign workmen who were en that at a special registration held in 
gaged in building a dam for the 1 pound The epidemi ha mnpletely passed all undergraduates (except senio! 
ng of water in the valley of the principal way \s already explained, it was due enrolled in the University, whether 
ent or absent, were requested to at 
t7) , , ‘ ‘ 
merit -S the question whether they expected to 
= a" a 
ga a / | turn next year, and only thirty-two rey 
. rs. n the negative—a number | tha 
vi J\ 4 | ° ° _ 
J # \ Hot Air D normal talling-off trom veat \ 
e/ pp ff ~ * \ 
A y . ( — -— 
4 if “*« a 
4 \ . 
f/f y, = y yy, Shop Floor Construction. 
Le 4 Y - ale \ : 
4 : ae OTS Tecently ' 
La A in Locom« Wot 
> | 
y | } _ 
| | Mesa cei 
q | ] t mM it ie) 114 
VI L nel bicken none 1 
| | | flushed witl 
| | ary ind thushed \ l rout Ie vg 
"- i | ! ’ 4 il tal two evel D ri 
! ia | This course was ¢ vered with 2 incl 
» a | | 
= } hot sand and tar, mixed to the consist 
. of dry mortar, shoveled into pla 
v y 2 t } I 
| -. \ 1 meh \ ran ed to le Ve ~ rl 
} 1 ( \ vhic] had ] 2 ] 
' were vedded 3X4-11 ' rey 
= = va 7 ee \ ba 
} ar <> iiira2iaae bool i e rr wut 3 feet apart on center 
| ea Ai, tr r = on inch ¢ of] , 
| 4) . I! y : r —y ' 4 |= ) vere Pik | nc | ( 
t Se i ; saky 
— J \ ] 1 — ( ( 
| a 4 PD ! 
| ‘ \ | ( r i red i d @ OVE 
he: - 6 <3 + 6 “4 ein.| F 2 
| | rr boards 4 inche \\ \ g 
aE 
| | : pensive in first co “ Ver 
: | Te) | , 11 , 
= HH Or W e eco! mca 1 e end 
« Ss 4 r 
- » >4 | " 1 
= \) ‘ [ET ut f its durability and freedot1 
: na Re S o-1% J} 2 decay It was designed and col 
Seri 7 | * 
" / — | — “we \ | + tion was superintended by ir. i 1) 
5 ! s¢ | ‘ 77 7 
yi | |! { rT 14 instructor in the Siblev ¢ eg f | 
L ti} , 
' \ ( 4 ‘te i ne we? i erit ene} a ' 
i = = i : Sim | neering, at Cornell [ versity } 
hay i ) 
ae menndael me coma | ng Record 
P 
7 mn Bi 
SS sh I 
| 1 _ } 1 hi In view of the congre t R i 
‘ k . y | 
Se se = 1s } | | workers, of which the fit ttine 
iif x place on May 13, M. Fony ft 
‘1 > ~~ : —_ 6 —_ 11 » 
' 4 11s b ° 11 Yi sian engineer, pub d the t Vil 
| tails to show hi dependent the iro 
> ) » - t - | 1 . 
~ 2 ._ dustry of South Russia is upon foreig 
i) }} | Chus, oT the eighteet nwork ns 
| j vA ~incoll cer! Russia sevel Vel unlit \ Be y 
4 — SJ 2 ; 5 
=f 4 hve WV Frencl mel tires Vv Ger 
; “ — 1 } 1 , 1 . 
+ en ats ‘ = . by an Englishman and one by an Ai 
mt | 7 — 3 
| f: ' / in, and nothing 1 uid of the 
me Mh y \y y i ——— cinnaidh + ot ; 
. : : itv. of the nulder of e eig 
< \ 8 126 VOTRKS Witl regard to the techr 
i Beam ~ ‘ gement of these ironworks the figurs 
etinie tihitied iat equally instructive Thus, five ironw 
I J. CROSS-SECTION OF GALLERY BAY re under German management, three 
managed by Belgians, two by Fret 
one by a Luxembourg expert 
tream supplying water to the city (Oo) to an infection of the water supp I ae 
| Czech, one by an Englishmat nd 
Over the water supply ot the city of the city of Ithaca Pure water, however ; 
' 
ages i Swede M. Fonyakoft was not 
Ithaca Cornell University has no control is assured by September 1, as a city titra ; 
; : ; ‘ : give anv details concerning the 1 
direct or indirect Its position im relation tion plant ts already In course of MIST ¥ xs , 
, ; itv of the management of the remai 
thereto is the same as the position of Co tion and is to be completed in July o1 managemer yt oenreree 
, , : 1 | ur ir ks s either these de 
umbia University in relation to the water \ugust he city has also been put in at fou IrONWOTKS, as e1tnel Hest ¢ 
supply of New York, of the University of excellent) sanitary condition under the Were refu ed to him o mworl 
Minnesota in relation to the water supply supervision of the State Department of qUestion are not yet in working ord 


of Minneapolis, of Harvard University in) Health In view of the terrible exper he Engine 



































AMERICAN MACHINIST 



































Boring a Cylinder 


A Shaper Used as a Milling 
Machine. 








902 
head; and all chips are washed out into 
the tank shown under the chuck. The 
threaded cutter bar 5 inches diameter 
and nearly 18 feet long; to prevent its 
iwging at the rear end as it is run well 


ut of the head, it is provided with a sup 
overhead. 
the 


a 


suspended from a trolley 
The 


haper 


port 


second machine referred to 


for 


is performing 


fitted 


arranged 


milling operation, it being with a 


pecial milling head (set with the spindle 
vertical), 
large 

At the 


rotary 


which head 1 
tooth 
front of the machine is mounted a 
table fixture for 
the latter 


S provided with a 


inserted face milling cuttet 
which carries a 
to be milled, 


about inches 


holding the part 


being a casting 30 square, 


with a ledge around its edge about 1% inch 
thick This 


urfaced, and for this operation the plate 


ledge has to be accurately 


dropped into the fixture and rotated un 
der the Now, it table 


turned constant 


cutter the were 


at a speed it is evident 


that as the corners of the work approached 


ter the feed under the latter would 


ictually be increased, owing to the fact 
that the metal at this point is much farther 

vay from the center; while as the cor 
ner left the cutter the speed of the worl 
W d decrease lo overcome this in 
cre and decrease in feed caused by thi 
work outline, the table is arranged to ro 
tate ore slowly as the corners of the 
pre approach the cutter and to increase 
n speed as the surface at these points is 
finished, thus giving a practically uniform 
rate of feed. Fig. 2 gives an idea of th 
shaper, with the milling head at a, the 
rotary table at b, the work and fixture at 
( The table is carried by a special knee 
d, and has a large spur gear e formed on 


he 


shaft 


its under side, meshing with pinion f, t 
latter being mounted on vertical 


»] 
| 


a 
carrying a worm whee 
The 


thro 


g at its lower end 
worm engaging this wheel is driven 


ugh a chain and sprockets h, 1, from 


a friction disk arrangement at the rear of 


the machine. In the plan view of this 
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and directly under the shaft is a rod and by a hand-wheel Pp so that it will traverse 
yoke which serve to move the driven disk in and out near the edge or near the cen 
k across the face of the driver This ter of the driver 7. The outer end ot t 
movement is accomplished by a long Ie knee is fitted with a support (not show 


Table 


real 
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i 
‘ \ 
' l 
) J 
| 
) J 
' 
Sqe—————__, 
| | 
aa - 
FIG. 2. A SHAPER USED AS A MILLING MACHINI 
m, pivoted on a bracket under the shape: The shaper ram when s t 
and connected by a link at its outer end position is, of course, clamped fas 


with a crank pin on a pinion n. The lat fore the milling cut is 

















table driving gear the main or driving ter is fitted on a shaft running in r. AS 
disk, which is belted from a shaft over bracket secured to the side of the kne« —————————— 
and is rotated by a gear o at the botton Hydrostatic and Spirit Levels 
of the work table spindle This gear BY R. P. KING 
ef four times as large as the crank pinion In replying to your inquiry regarding 
therefore, to each rotation of the table the use of the hydrostati Yr watel ¢ 
% and work, n makes four turns and for leveling floor plates, it might n ) 
ut of place to quote the words of Fra 
pe Richards in his article on compressed a 
for pumps: If “the mode of computat 
in the case should not be finer than tl 
- aH data, it would be quite rough.” Hows 
is an interesting problem and pres 
_ possibilities 
\ Phere ire two kinds t ) ‘ 
1 ’ | d bad; t former being I 
FIG. I. BORING A CYLINDER ind the latter being ‘out.’ We w 
ur inquirer to have one of tl 
head, is shown at \ lever, not shown through lever m moves d mie If he wishes to test 
n this view, throws this disk into engage four times, the change in speed ed by nd this should be done every tin 
ent with the smaller disk k, mounted on this movement giving the work a nea d), let him take a large parall 
plined shaft 1. At the outer end of this uniform rate of feed under the ‘ It Janer platen similat f 
haft is the sprocket 1, through which the it is desired to rotate the table at g ; floor plates, if it is planed) an ) 
worm gearing under the knee is rotated; or lower speed, the d may be s Q evel he p 
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volve the two until the bubble ts in the cen In connection with this article, I went 
, ’ kK ; D 


ter. Reverse the level on the parallel, and to a nearby hardware store and purchased 


t 
if the bubble is still in the center the leve a cheap vial, such as is used in ordinary 7 
is O. K. The theory of his test is that carpenters’ and masons’ levels. The via 7 * tor 
very plane—no matter what its position, was bent, and, to test the curvature, | 
as long as it is not vertical—has one line placed it upon a flat surface and poked \\ " 
in it which is exactly horizontal, or at many strips of writing paper under it as | ; i ati 
right angles to the axis of the earth could. The vial was 2 inches long, and ss . ‘ 
The spirit level consists of a ealed space under it at the center was not f ; : , as a 
glass tube filled with ether or some other from .o1 inch. Referring to Fig. 1, it wi : ie iF “or 
liquid, and bent so that the action ot be seen that by similar triangle ; ee i 
gravity on the liquid may indicate a level radius of curvature is about 100 feet \\ i dies 
line by means of the bubble. The delicacy To avoid any confusion, hereafter [ will 1 . Mga 
of this level depends on the curve to which use the surveyor’s term, “‘shot,’’ in speal £9 ~~ ; 
the vial is bent. In the best class of levels ing of a single operation of leveling : ; shia . 
the vial is not bent, but has its inner sut Che limit of precision tor any one shot ai : a 
face ground Che greater “the radius t mav b issumed as a movement t .O2 : n : ; 
- vat ( 
i ght i 
5 
oe , , R 














i A 
— ) 
Ty 
a ai . 
I 
lt y ) 
~ i { ~ i | 
’ Fi Sea 1. ft g re d 
I 2 lg y 1\V 
I 
i i ¢ ray ¥ Oo 
Py a Grst a 
H ROSTA AND §S i I j }? 9 
it 
which this vial is ground the greater wi if the wubb Knowing the rad 
be its delicacy. If the tube were straight curvature, it 1s an easy matter trot 2g equired 
it could not be used for a leve is the to determine the probable error of f 
bubble could not be made to stay at the shot Thus, if the level of Fig. 1 wer ( tar tted floor used to ] te m™ 
center Incidental VY, a Vial witli 1 iong ree ng, he prodabie erro \ o f vould be to esta 
bubble will be more delicate than one witl a rt y 
. ,*4 
- . f > 
a round bubble \ level would ther p Tor 7 x 0 MxM 2 
be more accurate in summer than during 
¢ m ie\y g ITro cg | peg 
the winter Delicate instruments some ae 
7 ; Conve! vy. it p ible 
times have an arrangement for varying ta 
: ae : the f the lev« Dake g i 
the bubble lengt! 
edge i\ oT t ng tT, 
An engineer \ lesignat é 
. ; ; n peg Fig | ( end 6 
radius of his level vial in teet evels 
| e edge of tbb hes tl , 
used on canal and drainage work ( 
r peg Ve k 
ils ground t i dius ot ut 200 te A ‘ 4 t 
' t t end +] » oa da 
I railroad w 1 fteet radit end I re o 
ae . 
f orite The sma S ' ep t 1 ] ea nee 1 \ 
itl engines t 1 re ] t | t 1/ ( j 
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Measuring External Screw Thread Diameters. work are at hand the measurement on the standard threads can be compared 
BY WALTER CANTELO thread angle is not made with any degree with the figures given. For threads of 


It 

It is frequently necessary, especially in of accuracy or is omitted entirely. The special diameter, the values of x, 1 or + 
making a tap or thread plug gage, to accompanying sketches, formulas and_ can be readily computed from the formula 
measure the thread diameter on the thread tables I worked out for my own conven- corresponding to the method of measuring 
ngle in addition to measuring on top of ience in screw thread inspection, so that to be used. The method shown in Fig. 1 


the thread and at bottom of thread groove, by using ordinary micrometer calipers and at x is liable to lead to an error unless 


ri -_ 


and unless calipers made expressly for 


the wire of the diameter called for in table care be taken that the diameter on top of 


POL Fi AMA AMA 
X, Dy 2p ra x Vip. +28) +)? + 
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American Machi 
RIG. 4 FIG. 2 PIG 
Let D=outside diameter of thread 
D.=root diameter measured in thread groove. 
‘ n=numober of threads per inch of length 
‘* d=depth of thread 
p=distance from center to center of adjacent threads 
{=width of flat on U. S. Standard thread 
r=radius on Whitworth thread 
a=diameter of wire used 
A=distance from apex of thread angle at root, to center of wire. (See Fig's 4,5,and 6.) 
“ D,=diameter of cylinder touched by apexes of thread angles. (Fig. 1) 
x=diameter from top of threads on one side of tap or bolt, to top of wire laid in thread groove on opposite side. (Fig. 1 
x.=diameter when wires are used as shown in Fig. 2 
x =—diameter oie " 3 a " “ Fig. 3 
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f=} r=p x. 1373 
; — a=.,',, max; to px . 577, min f : 
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° . s—sin 30°=a 
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face « top of threads is concentric ™. f r . 
he rest of the thread The concen do not give the correct diameter tor meas lectec t \ For | — 
of flatted surface can be tested by Uring Db i ead groove t 1 | 
ring as at x, Fig. 1, at several points stead they give the diameter of vlinde 

1 : — . " - — " fi : jdt} § thy 
plane through the axis and at right which the point of the threading tool wi ~ & therefore maximum width — 
gles to ne The wire used must be touch when 1 s ed the e¢ ‘ 
and of uniform diameter dep r tread The formu \ax 
P ‘ ‘ eae 7 elves +] ameter for n cnrine 
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Let PD diameter of screr 
D tiameter of tap or thread plug ga 
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l = depth of thread gi 
x 
a = da 1ath Oo; thread eroove at tot 
A= - [ } / 
( vidth of thread at top 
thir A WESS O/ thi ad al 4 ff 
FOR SCREW THREAD. FOR TAP THREAD. 
I . I 
Then p = , for single threads f Sf 
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. p pf 
j= + ol = I 
2 > 
7 fp — 3 = fp 6345 
b Pp X .3655 bX .2707 
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Gob 
, side opp. a the diameter should be measured on the 
) hypotenuse : == : : 
: sin, 27°30’ 2 thread angle the following explanation 1s 
1 aa 
46175, = —“—. offered . ; ; am 
-9235 Let us consider the V-thread first. The 
To find value of D.: diameters on top and at root of thread 
The depth of the Whitworth thread may be correct, but if the point of the 
equals 4 of the 55-degree V-thread depth, tool be not a perfect V we will have a 
being filled in at root and cut away on thread which is thin, while if the angle 
nut 
cma 
. tap thread 
i 4 j A > 
a\ t } i \ < " > ~« Pp 
YY wy ?--px.63i5 — 
eA bs 
D, L/D +0.02 \ 
{ 4 
x+D+0.01 
i) | 
x, = D+0.U2 rs 
> b “< : > tinertwoun Ma 
tap 
BLG 
TS O 
YA J Wee a 
Ww wiit 
Kl 
top, an amount equaling } of V-thread of tool is not exactly right we will have 
depth. The depth of the 55-degree a thread which is too thick or too thin, 
V-thread equals p  .960495, and the dis- according as the thread tool angle is less 
tance from the top of Whitworth thread to or greater than the required angle 
pex of thread angle at root equals Next consider the United States stan 
p 960495, or equals 7504125 xX Pp, dard and the 29 degree or Acme thread. 
ind 2). for the Whitworth thread is D. The diameters on top and at root of thread 
D—2 7504 p, D 1.600825  p, may be satisfactory, but if the width of 
n 1.600825 flat on point of tool is not just 1 ght the 
re ’ thread will be too thick or too thin, ac- 
. . 
cording as the flat is less or greater in 
THE 20-DEGREE OR ACME STANDARD THREAD ; é al 
‘ - width than it ought to be The remarks 
On account of the great number of : 


screw diameters to which the same pitch 
of thread is liable to be applied, I consider 
it advisable to have a wire for each pitch, 
the wire to be of such diameter that when 
laid in thread-groove of thread 
wire will be flush with the 


tap or 


plug gage the 


tops of the threads, and when laid in 
thread-groove of screw it will extend 
zbove the tops of the threads o.o1-inch 
(see X, Fig. 7). I wish to call the read- 


er’s attention to what I consider an error 
in the formulas as written for this thread, 
2s follows 

lhe formulas as written: 

Width of point of tool for screw or tap 
3707 


thread ; : 
threads per ins. 


— .0052 inch. 


Width of point of screw or nut thread 


—_—— 
31°) 


. ' etc 
threads per ins 


» CtC., 
Chese would be clearer and nearer true 
if written as follows: 

Width of peint of tool for screw or nut 
» 3707 
threads per ins. 
Width of point of tool for 


— .0052 inch 


thread 


tap thread 


ind point of screw for nut thread 
3707 
threads per ins. 

The necessity for this form of screw 
thread measuring may not be apparent 
without considering the matter a_ little 
‘loser, and in order to show clearly why 


on thread tool angle as applied to 
V-threads apply also to the United States 
standard an‘ 29-degree, or Acme thread. 
Now the Whitworth 


other thread having radiis on top and at 


consider and any 
The diameters on top and at root 
but the on 
thread tool are also correct, and according 
small, the 


root. 


may be correct, unless radii 


too 


as they are too great or 
+} ~ ] -« le ll I > la - yre- “r 
thread tool angle wi ve less or greater 
than required, making the thread either 
at top, or vice 


thin at bottom and thick 


versa. After considering the above points 
it can be seen that by carefully measuring 
on the thread angle and on top and at root 


of thread we can determine closely 


the 


very 


whether or not thread is correct in 


form and thicknes The methods shown 
at Figs. 2 and 3 will bring out any error 


which exists better than the first method 


because the error comes in twice. 





Methods of Gating and Molding Brass Castings. 
BY C. 
In these remarks I will illustrate a few 


VICKERS, 


instances of gating and molding thin brass 
castings that in my experience have given 
good results. 


In the manufacture of electric machines 


many castings of brass are used, from 
which interesting examples may be taken 
One such casting is shown at Fig. 1, and 
is known as an “end plate” or “finger 


piate.” The method of gating illustrated 
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shows a gate extending halt around the 


connected to tooth in 


pattern and every 
its radius; the object being to ensure theit 
running full, as cold shut and _ half-run 
teeth are an annoying source of loss with 
such castings. With this method of gat- 
ing the mold is inclined, and as the gate 1s 
connected with every tooth into which the 
metal would have to back up, the chances 
of loss from this source are reduced to a 
recommended 


minimum. This gate 1s 
whenever the casting and teeth are ver) 
thin, although it may also be used on 


heavy castings with success; but these lat 


ter are often run by means of a “horn” o: 


a “drop” gate, and also from the center 


and poured on the level 

Experience with all these different styles 
of gating, however, has proved to th 
writer that the first method described has 


advantage in producing the greates 
Another style 


the 
number of perfect castings 
of end plate is shown in Fig. 2; this is a 
ring with teeth on the outside 


conveniently gated on the inside as shown 


the number of pouring heads being 
governed by the diameter of the casting 
The example given is supposed to be 3 
feet in diameter, two pouring heads being 
shown. 

These examples are not difhcult to mold 
provided the teeth have sufficient draft t 
leave the sand without tearing up. The 
small rings have an unpleasant tendency 
to scab on the bottom, however, when th: 
sand is fine and close, and to avoid this 


the drag or nowel should be rammed quite 


soft, the peen of the rammer not being 
used over the pattern at all, only around 


\ good way to ram 


The metal 


the sides of the flask 
is to lightly tread them off 


t g 
should be hot, and poured in a steady 
stream without hesitation 

The next illustration, Fig. 3, is some 
times called a ventilating disk. The gating 
is similar to the preceding example, and 
the metal must generally be “jumping 
hot,” as these castings are often several! 


feet in diameter and only ' inch thick 


Now a word in regard to molding these 
plates. The patterns, being thin and fragile, 
| 


are generally attached to a board, and, tc 


prevent warping, the board must be cleat- 


ed, 


ends, 


and these cleats are sometimes on the 
where they ought to be, and some 
times just screwed across the back, where 
because it increases 


adds to the 


chances of a bad casting, as the cope wil! 


they ought not to be 


the work of the molder and 


have to be rammed up on a board and 
afterwards straightened by means of 
straight-edge, which necessitates the us 


of the trowel to produce a smooth surface 


which smooth surface has an unpleasant 


tendency to cause a blown casting, on sucl 
thin castings of brass, when fine molding 
sand is used 

board may 


tern 


Whichever way the pat 


ticular danger 


be cleated, there is one pat 
to be guarded against—and that is 
crush. To help prevent this, the patte: 
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board she ild be rewed t the arag be 
fore and while ramming with sand, as 


clamping flask and pattern together can 


not be relied upon to prevent their spring 
ing apart. When Ws are used to s¢ 
cure the board, it is placed on the floor 
and the drag arranged over the pattern 


The two can be clamped together so the 
board will not shift, then they are rolled 
ver, and screws put through board into 
Che cope should be 


now wetted or clay-washed, and _ laid 


the joint of the drag 


joint up on the floor, and the drag, with 


Cross section through A B 
FIG. 1 FINGER PLATI 
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wdered 


en dusted witli p 
tile Me < sed Che p 
prues is located on the drag by 
le sand down, or by making 
witl i nd then tl e « pe 
ed off If e cope and drag 
e ros W show an imprint ot 
: 
n o1 ‘ pe: but if the print 
to prevent an ugly fi 
pha e cope must aya 
patted with the open hand 
lown the sand and make the p 
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that the soft sand is compressed by the 
lamps. Shutting off a portion of the mold 
may sometimes be prevented by the in- 
sertion of wedges between the joint of 
cope and drag after closing the mold, 
which will prevent their being pulled to- 
gether by the clamps 

Prevention, however, is better than cure, 
so every effort should be made to have 
the mold parting in the same plane as the 
flask joint \n important factor in ob 
taining this is the proper “bedding on” of 
the bottom board. It must have a solid 
bearing on the edges of flask as well as on 
the enclosed sand, otherwise if the sand 1s 
high and the board does not touch the 
drag after the mold has progressed to the 
removal of the pattern board the frame of 
the drag is sustained level with the sand 
joint only by the pressure of the sand in 
side, and not by any foundation on the 
hottom board, so that it may sink of its 
own weight or be pressed down by the 
nthinking molder resting thereon in fin 


shing the mold, and the result 1s a crush. 





Letters From Practical Men. 


Numbering and Filing Drawings. 
Editor American Machinist: 
| have been much interested in the let- 
ters from draftsmen published in your 
paper deseribing different methods of in 
lexing and filing drawings 
\t page 734 Mr. Plaisted describes a sys 


tem of indexing similar to the one I am 
ng, although instead of a book | 
ird index However, our method ol 
ling the drawings are different. In my 
vstem [I use a letter and two sets ot 
figures in numbering my drawings; thus, 
M-24-218. M = indicates the class, or ma 
hine, to which the drawing belongs; 24 
the number of the drawing in that class, 
nd 218 the number of the drawing taking 


the classes collectively \s I have 


4-10'4 
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about seventy classes, I have found it For filing tracings I have a case like 
necessary to prefix a numeral to the letter Fig. 1. This contains a suitable number 


thus, 5G-15-127, in order to obtain enough of round sticks, one for each class of 


class symbols. drawings, which can be readily removed. 
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Each one of these sticks is lettered with with any one of the others and then all Two Kinds of Superintendents 
the class symbol. Upon these I roll my held in position by a pin S, which passes \ n M 

tracings. By this means the tracings are’ through both the wheels and the casting 

kept free from wrinkles and turned-up Having set the wheels for the require 

corners, and unless the number of draw- symbols and pattern number, a band of 


1 


ings on each stick is large, which is not ayy : nd t rast tw 


often, the desired tracing 1s not difficult to 4 ; marke | ve thoug 





get out when needed 


4. 3 
For the blueprints I have a rack like 


ig. 2. Each pigeonhole is lettered with 


a class symbol, and into each hole are Vays recog d. t \\ 
placed the prints, rolled separate, for that 5 giving it few mi t { 
class of machinery ( ne \ and B.t ; 

The drawing number is placed on the to B R ' , 





Mer left-hand corner of the tracing, and =I g \ t A 
in rolling the print the numbered cornet | g1 tor ployers t 
is turned so as to leave the number ex ne f 
posed to view The rolled print 1S then b 
placed in the pigeonhole with the num L \ ! ! 
bered end out ‘ t 

1 P el 


Having ascertained from the card index 


e number of the print desired, we step , 
5 ; Se 
+] ttered ie i | 








» the pigeonhole lette: with that class . 
symbol, and if the number of prints for 
4 - i Mw 
this ciass 1s not irge we Can readily tind I 
the number without removing the the 
yrints If he nbet rf pt nts S ire 
ney Cat ( en trom the fra ind 





pread upon at ible for a better view, after 1, }, I I l { ng 








vhich they ¢ be replaced at one time . - 
by gathering n in both hands, no order FI PRESS FOR PATTERN NUMBER PLA 
for numbers being necessary. I have been Ng 
ng this system now about a year and nnealed brass is put underneath L, Fig 
1 very well pl d with it, but when | ind ( 1 whi ¢ 
make another blueprint rack I think I shall with sufficient pressure to squet g 
ive the side ind bottom of the pigeon res ll the brass band and 
les s d, so that there will be n langer Che band is then tacked t] 1 n b 
vhatever of a print falling from the proper four or six brads. These figure how 


plac O. K. BAKER well on the casting They cannot 











, M 
A Press for Making Pattern Numbers. 
Editor American Machinist: / N , I 
On account of the rough usage to which : xu : = I tries 
wooden patterns are subjected in th 
foundry and in handling them to and trom ’ ft 
the foundry, much trouble has been expe : 7 ! 
ienced in keeping the numbers on the pat { \ p 
rns. It is found that if the number 1 
punched into the pattern it does not show { 
p wel he cas 1g. ak tor this re LsoO ‘ \ 
| 1] | 7 
Se imbers are usually employed 
} | 
| used numbers generall sed are 
1 ( le to be knocked it oe ; 
Lead numbers ed to the patt vag 
re r brads soo 1¢ broken or lost ( L 
even with the ireful handling . \ ‘ 
lling J 
1 | ‘ | ; 
vercome this dift \ he Lodge & Ship Ay ) ‘ ed 
ey Machine To Company, Cinecinnat Nii ‘ I 
1 1 built the mac ne here show1 rc ( 1) ) I’, 
ar L pit Ipo! yl ch severa ] irc ‘ NN ne etter t ‘ ‘ 
ri be _ 
SLCC wheels re supported Lt vel ( slo ’ t elf 
= thee: front of the cautten bee cut fot i ee 
hem to set 11 These wheels have raise 
ee ee 
hgures on the outer edge /. 1s a bar ot ‘ . 
lead, S is a square thread screw and // 1- FIG. 2. WHE! R STAMPING | : 
1 1 1 - . ut > prs Ly \ly ;? t iA erent 
hand whee The development of seve VUMBER PLATES ir, b i 
f these wheels as used in this shop 
shown in Fig. 2. One flat of each wheel from the pattern, and 1 umount of ill Ne lid he mention the 1d Ml 
LS ual | | \ 
lank usage W make hem illegible . ( ( ( 
Three wheels are used for the symbol Frank B. KLEINHAN ind that the p 
letters and four for the figures Any on [Sample of the plate hown 1 5 U t en W 


f these figures can be used in combinatior t I e Fig. 3 led 








fine ideas 


} is a splendid mechanic, has 


as good a man as I ever worked 
for He 
may think; he simply doesn’t adopt any of 


them, and shows us plainly that he wants 


doesn't steal our ideas, as you 


no suggestions 
We have seve ral men 
on this line of automatic machinery, 


who are crack 
acks 
and who suggested a number of improve 


Mi B 


irned ‘em down in a nice way, and they 


when they first came 


ments 
took the hint. So now they just work out 
h ideas as nearly as possible and don't 
ideas ; 


new but some day one 


vorry about 


f our rivals will find out about ‘em, and 
Mr. A will have to hustle to make ma 
chines as good as theirs 

He has the idea that the men are sim 
ply to work out what he plans. and he 


doesn't seem to realize that he is depriving 
the firm of valuable plans and improve 
Perhaps he thinks the firm would 


ments 


feel that he wasn't earning his salary if 
invone else had better ideas, but they are 
OO Progressive for that 

‘I've suggested that these men go to the 
firm with their plans, but I guess | 
wouldn't want to do it myself when | 


hink man Mr. B is to work 
for and how it would hurt his feelings.’ 


I believe A 15 


what a nice 


Of the two men earning 
the most for his firm, in spite of B being 
the best mechanic I also believe there 

re more cases of this kind than we 
realize, and that more depends on_ the 


hearty co-operation of the men than some 


eem to think Frep H. Corvin 





Multiple Spindle Sub-Drill Press. 


K:ditor American Machinist: _ 

The accompanying illustration “ 
serve to show a multiple spindle sub-drill 
press, which is a very efficient tool; and, 

















FIG. I MULTIPLE SPINDLE SUB-DRILL PRESS 


t 


although rather expensive to build, it is a 
good investment when work ts turned out 
in large quantities. 

ready to 


dif 


Fig. 1 shows a small press 


place in position, and Fig. 2 two of 


ferent sizes in position ready for work 


Oo 
s 


This tool is not universal, one beit 
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made for each operation. This does away 
with all adjusting when setting up, and 


as the tool is entirely self-contained it may 


be quickly removed from the drill press 
Any number 
of holes may be drilled in this way, the 


large press in Fig 


and another one substituted 


2 drilling six very suc 
cessfully. 
which is located 


Circular work, 


> 
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by gears, and an intermediate being placed 


in the center for a three-hole machine. It 


may appear that the central gear is the 
best place to apply the power, but this 
would necessitate reversing the drill pre 
spindle, which is not practicable 

Referring to Fig. 3. ¢ is the supporting 
frame and d a machine steel shell or 
sleeve, with ¢ at the bottom and f at the 























FIG. 2. Sl 


B-DRILLS 


central hole, is handled to the best ad 
vantage, the pin a (Fig. 1) entering the 
central hole and locating the piece; and 


as all the holes are drilled at one time it 
This 


obviates opening and closing a jig lid each 


Is not necessary to use any clamps 


time a piece is changed, and is a point 
which saves much time, the operator sim- 
ply pushing the piece of work under the 
stationary bushing support and out again 
after drilling 

The piece shown in Fig. 3 is a gear, and 
used to locate it 


la- 


the spring plunger ~P is 
so that 


tion to the teeth 


the hole will come in proper re 


The power is applied through one of the 


spindles, the others being connected to it 


IN WORKING 


POSITION 


top forming the spindle bearings; g g are 
the spindles, near the upper ends of which 
30-pitch gears are cut; /: is the interme 
is fastened to the top 
plate f as shown. Plates e 
cated and held in place by screw dowels, 


diate gear which 


and f are lo 
which, however, do not enter the spindles 
The chucks are 


bob-tail draw-in 


as shown in this drawing 
of the 
the outer end of each being squared to re 


The 


well-known type, 


wrench shell or sleeve is 


ceive a 
splined at b, Fig. 1, and the frame is split, 
the slot formed being of the same width 
as b. A steel key fitted in the slot and 
clamped in position by the screw 1 pre 
vents the sleeve from turning 

These tools are used on a drill press 
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which has its spindle turned taper to re- 


eive a drill chuck. This accounts for the 
shape of the driving head d (Fig. 1). 


The saving effected by this method over 





the ordinary flap-jig will run from 50 to 
P 
R mT 
| Wy 
f 
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factories “in the open country,’ meaning, 


of course, in small towns rather than in 


or close to the large cities, and indicates 


that there is a growing tendency in Eng 


It instances a town, 


land in this direction 


A 


— 
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American Machinist 
FIG. 3. ARRANGEMENT OF SPINDLES AND WORK SUPPORT 
SO per cent., and anyone doing work in’ Dunstable, and mentions some of the in- 


large quantities can readily figure how long 
it will take to pay for the tool 
THEODOR! 





Locating Works in Small Towns. 


Editor 
In a recent issue The Engineer, of Lon- 


American Machinist: 


don, advocates the locating of shops and 


offer. Dunstable is 
on a high plateau between two ranges of 
the the 


It is 


ducements it has to 


as Downs and near 


hills known 
Hills 


to three central lines of railroad 


Chiltern in close proximity 


Land is 


cheap and the rent of dwelling houses is 


low. There is pure water, good sewage 


and a “plentiful supply of allotment gar 


dens There are ne and ample school 


ducements oO tes thought 


cipally as to the living conditions of the 
workmen and their famili Ch S 
should be, and it indicate Sa g t lvance 
the standard f working and ving 
( na oO! de ed n Col C4 
\\ the ocat re I new \ In p t 
vears we |} V¢ of the ca v I 
works chiefly ely up ISH 
tions having ‘ "\ t! f 
‘ s and the onvenienc tor tran 
portati Me have been expected ve 
n the last places that would \ illy 
have been selected for human habitation 
nd the habitations have sometimes beet 
provided by manutacturing “enterprise” in 


shape of rows of “company houses” 


whic wert Standing insult to decent 
humanity The better tendency which 

he Enginee note in England ilso 
growing in the United States  pevera 
firms within my limited knowledge have 
removed their works from New York City 
into small towns, and more are goit 

I have been led to think a little more 
along this line by a recent visit to Schenec 
tady, which I knew more than forty year 


thereafter a one ot 


igo and many vears 
the slowest and deadest of tow1 It had 
ts shops S¢ days, but thev were i 
low as the tow There were the loco 
motive wor agricultural machine 
works, and e ¢ e machine and stean 
engine work Now it has the rejuvenated 
and revivifie¢ iotive worl ind the 
nonster worl f the General Electri 
Company Phe er has electrified the 
tow ind it ve enough and growing 
wit] great rapidity Phe mere Tact of! 
growth ] ng » Teroice but the 
tvle of the growth is to be admired and 
commended You don’t see those dete 
ible rows of “company house that | 
mentioned, which in many f the old 
plac where i works wa located Pave at 


once the death blow to decent living It 
stead of that the Streets are neat and 
clean, the house are all detached and of 
attractive design, with every invitation fo 
taste to assert itself in the decorating and 
for neatness in the upkeeping, both ex 
ternally and internally I understand that 
the American Society of Mechanical En 
gineers 1s soon to visit Schenectady; | 
hope the members will give some attention 


to the chances for comfortable, contented 


and progressive living there as well as t 
the wonders of the shops 


When a 


place, 


works is properly located in a 


when its men are properly housed 
establi hed. 
shall 


to them, and so that their 


and their ial rel: 
that thei1 
all be 
families can 


of 


itions 
of 


SOK 


are 


sO hours out the shop 


of value 


look upon life as devoid 


that is not therefore 


not 
the 


) locate * the pre ump 


hope : 


place 


for another works t 


m is all against it I am disposed to 
Suggest hat Schenectady would be better 
with one large manufacturing establish 
met! thar vith more, although the real 
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jlam 
oomer and the ntracting builder The illustration needs no explanation. In turer's catalog I have su found tha 
ltry to carry on the enlarging process mounting the corners o1 the board it is about the only advantage « iimed ) 
ndetinitels They have almost anything best to locat the position of sheaves first due to this method otf construction 1 
heart iz stead of the ultimate well-being and then cut the grooves in the board. balancing of the engine and the reductio 
f the workman as such. I couldn't help These grooves are not necessary if the of jars and shocks The salesmat 
thinking in Schenectady that it in fact is corners are mounted on the bottom of the question, however, gave e follow 
in danger of being overdone, and this in board without cutting into the board. as. vivid explanation toa number of open-eyt 
wavs which all may not recognize as dele showt Care must be taken that the nail farmers who were inspecting his engin 
erio One thing to be noted is the ; , 
trolley cat fo my notion they are alto 
gether too numerous To a certain limit 
e trolley car is in these days of course i 
itv. but after it fulfils its function | 
ecessity and a convenience it be 
on the poor man’s luxury, and to some | 
( means of dissipation, or ol 
mo nd time-wasting. Trolley cat 
g me time find itself located 
mong the modern vices, but never ot 
of the ricl The trolley cat A TY 
attractive musement p y 
vaudeville entertainment ~ 
i kind of nickel-in-the 
l 1 Wille he trolley cal 
lal nanutacturmys g 
vorking with a vigor whicl % 
ugg nuch of profit there nit 
dl money is drawn by it tron 
revenue ol the working \\ 
}¢ e referred ones r twit — 
( f the AMERICAN Macu 1) 
—S \ 
» ns! \ \ ming i.e 
( f what a manufacturing tov 
present day I have met 
place simply because I hap 
pene now about it in a way that mad 
t venient for me to refer to it, al 
though I know there are other places in . ‘ { 
whicl tne 4 mad 1oOn are perhaps equa ly 4-24 Th i | | 
rab] Well. one of the good things : if 
that woin St Johnsbury, and actually i r ‘ 
ught I t the time, was the. absence Make 4 Make 2 
f the trolley car I don’t know whether === 4 
aw ae | 
he trolley has reached it vel, and its ““ 
coming cannot be put off for long, [ sup ete» | 
pose, and when it comes it will of course ' 4 
be welcomed, but after all it will be mors Make 4 iy ep Mtb Tap E es 
t levice for drawing the workmen fark come 
-: 1 contribution to their sub \ ACH MENTS FO LRA RAWIN' YARD 
beneti In moving a manufactut 
ng establishment from the city to the is not too tg his arrangemet ee, gentienn \ 
ountry and taking the workmen mostly been used by f vai ne witl t M both ends, w 
vith it, the greatest trouble is the carry itisfaction end, Now in the ord la 
" of the city habits of life Phe LOUISIANA PURCHAS!I IX POSITION O4 s you will see elsew I g! 
factory country manufactory is a there 1s evlinde do 
at wit as grown up there or which An Able Gas Engine Salesman—A Double-Acting piste When the exp n ta 
been so long established that its work Gas Engine half the force of It 1s W 2 
ve forgotten many of their city Editor American Machinist tionary cylinder head, whuil 
ibits of thought and living. The trolley At page 736 A. P. Press gives some — gine the second pisto 
it would be well to leave to the startling arguments which were made by tha isually exerted ag 
ty as much as practicable, so that it may the “crack ic] al n ( ilesman ead Thus you w 
e pr e forthe workers to have homes, and which seem to be second » the waste a pa e of tl Xp 
to spend a good portion of their time in irgument of a gasoline engin ilesmial get double the pow: l ( r 
hem and to know how good they may be of whom I learned some e ag Phe get from their single piston engine 5! 
TECUMSEH SWIF1 scene was ata S fair last Fal Phe his argument appt rong 
— engine in question was one having a pistot st f e farn f ow 
A Cheap Construction of Parallel Drawing at each end of the cylinder, which of winked their eyes at eas ls 
Board. course had no evlinder head. The charge remarked, **Pretty slick, that, isnt 
Editor American Machinist was compressed between the two piston The salesman, howeve | eas 
‘he accompanying illustration shows a was then ignited, and the resulting ex nbeliever in t p t yrotes 
heap and simple method of equipping a plosion forced the pistons out in opposite mechamical engineering i rot 
| By reference to the manufac- remonstrated, but I 


drawing board with parallel attachments. direction 
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co ive m ed e R t Gibraltar 1 ( ‘ nad | n satisfied I ‘ \ 
Why exciall d the sa S 1 do \ ¢ sea tire We \\ \ 
SU] S¢ ! t r¢ nik I [ Cc W ld 1 t ( kn ( ne ¢ \ 
did now my siness What d s mold w e sleey f ( N ( 
Suppose thev p 1 t va a\ MM » ( \ 
B nevert r V he St¢ | rt 
questio1 ! r not ‘ yw S ‘ 
Ss \ ID - \\ ) I ‘ 
—_ terion by which to judge and 
; ntire fraternity. and is a very ng wv rket. ar oret t desig 
The Nature of Worm Thread Contact. é 
emoved from the man who 1 ‘ ratu ( ( 
Editor American Machin a a ’ Be es 
In Mr. Beak aa ee pares ) ae 
X¢ que I I tac . 
lee oO : 
é or 
page 761, lig ( ‘ 
f 1, 
f 
lV} ( 
Legal Notes 
{ { 
A Defense of the Molder 
iC! 
1 
7 
( 
( 
S ' ) { } 
, f, f 
00 
1 \ ) Nee ( \W 
( t dry t ne 
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i oO c 
( v A New Form of Extensometer 
| , ° f \1 
ric 1 ~ Oo - a 
Se \ page A7S caug ol j ( 
g ) t the illed t 
Tv t + 7 
ype wv o Ix di ' Gn 
ele ( \\ dae expe ect , hee \\ 5 f . 
o Ing Sk ¢ ( r s \ 
t + ( 1) 
c 
( t ¢ Wi sure dj : 
\ ( ¢ e 
« mited t sunt Ieyret , ] ‘ ; ' ( 04 
l le \ rte 
where ignorant and incompetent molders cally defect ' \ be i 
i i ‘ (| ( 
predominate. [ am sure if he took a quiet t1o1 the appar can give d ( t for ) 
tour of observation through the foundrie ft one element of tl irfac f et f the ‘ ecl 
n this county or any of the other great piece only I I I 
foundry centers in America he would find Secondly, it is an established fact that ay ‘ dt " ce 
that the molders engaged at machinery pposite element f test pieces behave cided in f r of the defendant 0 Fed 
vork who do not understand sketches r\ erratically and while in element ’ IR | 254 
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AMERICAN MACHINI | \t attempt is to be made next vintel 
to get a bill through Congress for 
Ssued every } r 1 hy the » eo e P . » 
Issued every Thursday by tl luctior f the tax or Weohol for 
. . . 1 } ] 
ill ublishing ompany the ts and 1 heating ( g ig 
oe ee Cane et te Fak a preci Whe 
ence 7 uiiding ID ¢ en | 
Also published at 6 Bouverie Street, London, FE. C. A ; ; 
( rt Germany nad 1e) Ing 
tlh la. 5 en * cohol mo of which we know g 
~ n t] ' Vv. ext it ‘ ted ) 
lidd> ; nication een done abroad <ing hol a 
i , i tf) 1 
ea Tule T yT wnte4rt i ( TOUS on Cl vine 
’ . : 2 i - Sa \lore recel tly the ohe lamp, using l 
fa wtp ra y mantle similar to that used in Welsbacl 
P pa il a al ali ia alles do gas burners, has come into prominence in 
Subscription Price : Germany, wher¢ ippears to furnish a 
$4 ir, postage prepaid, to any post Ke Nortl itisfactory rival to kerosene, if not to gas 
smeTICA, 7 ll foreign countries except Europe Only a few in this country understand 
['wenty-five Shillings there No back num . ' ’ 
the importance of cheaper alcohol in 
bers beyond current year For sale 7 
by newsdealers generally stimulating many lines of industry Those 
] stries re ither ( XKIST or at 
European bscriptions served by the AMERICAN industric are either non-existent or a 
Macuinist ¢ Lip ,6 Bouverie St., London, E.C. vest are but feeble here, and Germany 15s 
too far off to furnish an effective ob 
Entered at New York P.O. as mail matter of the second ject lesson to us ‘A live mouse makes 
more noise than a dead elephant,’ and a 
petty industry which is in existence at 
Cable address, ‘‘ Macuintst,”’ N.Y, tracts more attention than a large one 
Lieber’s and A Is C Codes 








Of this issue of the AMERICAN MACHI 
18,250 copies are printed. Total for 190 
far, 529,000 Vone sent regularly free 
taken back from news-stands Vo back 
bers beyond current year 
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Cheaper Alcohol. 


is not 


which might be but 


Motor-Driven Planers. 


In its issue for June the -lmerican En 
gineer and Railroad Journal replies to out 
page 074 Our 


contemporary’s view of the matter 1 


editorial on this subject at 
s indi 
cated by the following extracts from its 
irticle: 

‘We are more than surprised that the 


\MERICAN MACHINIsT also takes the stand 
ipplving 


» planer drivers in which 


of questioning the advisability of 
flywheels t 


known that heavy extra-power demands 


ire made 


The AMERICAN MACHINIST has also, 1n 


the editorial, inadvertently confused terms 


in stating that a of the constant 


motor 
speed type is not ‘suited to the purpose’ 


if driving planers, for which a differen 


tially wound (over-compounded _ field) 
motor should be used The differential 
wound motor, with over-compounded 
fields, is nothing more nor less than a 


constant-speed motor, the over-compound 


ing being used purposely to maintain its 


constant by greatly increasing thx 


speed 
torque in the armature at every tendency 


to slow down due to an increased demand 


for power.” 


Regarding the use of a tlywheel out 
Statement was: 
“We believe it is the consensus of opin 


ion that a flywheel is beneficial, though by 


no means to the extent that those who pin 
their faith upon it believe.” 

Regarding the type of motor to be used 
it 1s Our contemporary that has inadver 


tently confused terms 


Nowhere in our article is a dif 





fact, be still more 
planer driving 


unt-wound machine 
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usu called and sold fot ynstant 
peed motor l eries coil of I 
pound-wound motor may be arranged 
vO ways. Firs voul 00 

e the shunt « a ' 
ne is diffe ly w l Si 
may be we s S 
d this is the ich we ref 
4 ut t { rT ) 
es, thoug g ed degre 
f the properties of vound moto 
I] 5, W I d the mo 
p o| ( ‘ ns tl 
creased armature curret nd partly b 
ncreased strength of the field 
The differentially wound motor is, rela 
vely speaking, not much used. For mos 
purposes the plain shunt-wound machi 
gives a sufficiently constant speed under 
iriable load to answ requirements 


W he re 


juired the differential winding 


1 
reguiat 


extremely close 


it can be made to regulate m 
than the shunt machit One 
turer informs that not over 
‘ent. of his constant-speed 


differentially wound 
The 


planer driving and the 


adaptatior of electric 


proper wi 
th 1 ’ 1 
he purpose were, so tar aS we kK 
discussed at page 502 of our \ 
Chat article lescribed he 
-hanges vhicl Lam % mn -« 
Hall W I11¢ Nha een ma 


Crocker-Wheeler motor dr 
planer of ten feet square at t 
Miles & Ci \t the 


ive a 


ft Bement 


motor was 1 constant 


twenty-five horse-power, and no 
Was used Whet trouble rose 
expedient was the addition of 


This gave the combination which 
regards as suitable—a 


temporary 


speed motor la flywl but 


and a 


tlywheel improved matters the i1 


Te cit 


10n 1s re 


is used, as 


sely 
manufac 


two pel 


machines are 


motors 


nding for 
now, first 
olume 


i) 


SUCCEeSSIN 


de 
pplied to 
he works 
start tl 
ichine I 


was not vel a Wuccess, ane d ( 
such until the «¢ tar peed feature of 
the motor was destroyve e additio 
1f a series co his « vas not differ 
cntially wound iS our contemporary 
imagines, but was wound in th ie 
described above 

This is now, we believe, the accept: 
winding for motors for planer driving 
Such motors are, moreovet sed for many 
ther cases in which som ( rf \ 
tion from an absolut cor t speed 
permissible, because of the ipacity f 


giving a greatly increased torque 


ing or for overcoming cide nereast 
f load without the. er Increase t 
rmature current whi tly cor 
stant-speed machine requ Phis 

ease of torque is always obtained throug! 
i slight dr pi peed, | neg this 

n 1 matter of moment f { \ 

» be done it is the bes dap 1! t r 
notor to the conditions to met 

() contemp \ wl \ 
iVe sa d ) ¢ trom S 
evidently incomple wledg f 
xperien taught about 
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Union Engineering Building. 


\ formal organization of the Joint | 


tee epres nting ( 
\ | ive NCI ( \ eC] 

\ 
he git I m yn ¢ I \ 
drew ( e ft o 
effected evening J S 
\ _ \ ¢ } , 

re ( a \ t .\ v 


<¢ p 
Se] \ , if ( ‘ 
ccepting g | \ Ins 

f NM eg Engin F 3 
ke ( so f I 

il ‘ ni S$) appoint presel 
ves re o chang 
f the org ition whi ve been p 

posed Dy the Counc I Lop 1 ¢ 

next gener meeting \t the pres n 
i lette ali for ascet g@ the ud 

ot he embers s be ng n¢ \ l 

shows an overwhelming major f 
rf the pians prop sed by e Us ni ry 


American Society of Civil Engineers at its 
recent meeting in Asheville referred 
matter to its Board of Directors for recon 
mendation and directed that the matter 
then presented to the members of the Si 
ciety for letter ballot 
\t the meeting on June 18 the fo 
lowing were announced as_ representa 
ives of the several bodies upon the Joint 
} tute of Me 
chanical Engineers, James \M. Dodge, F. R 
Hutton, Charles Wallace Hunt; American 
Institute of Electrical Engineers, Charles 
F. Scott, B J Arnold, S. S, Wheele1 


American Institute of Mining Engineers, 


Committee: American [1 


\. R. Ledoux, Charles Kirchoff, Timot] 


Dwight; Engineers’ Club. John C. Kafer 
W. H. Fletcher, W. A. Redding. Repre 
sentatives of the American Society of Civil 
Engineers are requested to meet with 
Joint Committee and take part in delibera 
tions with regard to the plans to be lopt 
ed Phe representatives wl hav served 
upon the Conference Committee are Alfred 
Noble, W. J. Wilgus, George N. Peg 
The Joint Committee was organized by the 
election of the following officers: Ch 
man, Charles F. Scott: secretary, Profe 


sor F. R. Hutton The chairman 


directed to indicate to Mr. Carnegi 
acceptance of his gift by e Joint Con 
mittee representing the seve rgat 
tions The Joint Committee placed the 


immediate work of developing plans upon 
an Executive Committee of five, consisting 
of one member from each of the fiv 
ganizations named in Mr. Carn 
as follows American Society of Civil | 
gineers, Mi \lfred Noble ‘9 rican S 
ciety of Mechanical Engineers, Prof. | 
R. Hutton; American Institute of Mining 
Engineers, A. R. Ledoux: American I: 
tute of Electrical Engineers, Charles F 
Scott: Engineers’ Club, W. N. Fletche 
The Executive Committee met on Mav 19 


and organized by the election f Charles 
re & n, and F. R. H ! 
¢ + \ | nn e¢ 
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Some New Thincs. 
The { i 
1 
| 
" 
| ‘ n 
i Vt { gy 1 | he 
tte luring the g exing 
pre 1 er arm, W vill 
é é the of the table id 
usta ind ¢ to bring the tter 
nt ( \ d ) i | by 
a ( I It \W I Va 
NEW DRILL CH I eight é rp ( ng ( t 
thie ( ‘ ed iCK 
nd released The sleeve being knurled f ne nereased 
turned in the us vav to run the jaw f t r at 
In and Mit rap dly to grip or release the the front et 
drill the end of the wrench 1s slipped int k dr n bv the 1 ! ft he stroke 
a radial hol ll the chuck body, the teet] ot tl 1 re ried ] ny 
then engaging with the teeth at the bottor the | tio i ray rit ( ind 
of the leey 1 torming meat 
= a — ] 
} 
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t wit ngeme | 1 fe 
endency \ tigiite ng 1k ( GQ pa Vv 
ng the jaws t he spindle of the m Tie | . t d ? 
emp ‘ d ) fitte 








O10 


nch. Separate index plates are used fot 

different 
peas 

Phe 


with a 


changed spacing 


provided dust guard; the ex 


portion of the plate is used in ro 
tating the | 


head ‘| 


{ yg the plate is actuated through a vet 


yaginyg 


(shown at the rear of the tal 


tical rod 


moved by a lever carrying a roll at the 
end, which roll comes in contact with 
cam on the driving pulley Che throw ot 
the actuating rod—for different spacing 
varied by a nut shown at the inside of 
the lever and by a screw which adjust ‘ 
( n the pulley Before the rotating 
mi nism t he plate acts, t low Q 
( tu { ly re eased \ 
I iced at thr ( of the | id | 
{ ctuates } he returt t tl 
eles d — 
| , eae 
| Pp yt { 
( y and VI ent of 
ul ‘ ( , 
thre ( ‘ ‘ 
, f 
I ( ded wit 
‘ 1 | ‘ | dle 
] ened and g run liu 
a phosphor b | ne ‘ S 
r el et e | ( | ] 


Technical Pudlication. 
Builder's 


inch pages, wit 


Dictionary 
tion. 525 &8xI2 


Compiled for the Master Cat 


lustration 
Builders’ Association by 
ssisted by A. M. Waitt, J. S 
W. P. Appleyard. The Railroad Gazette, 
New York. Price $5 
The scope of this dictionary is well in 
dicated by its sub-title, “An 
Vocabulary of Which 


American Railroad Cars, their Parts, At 


illustrated 


Terms Designate 


techments and Details of Construction 


Kirst 
biulding 


factor 


published in 1879 to standardize ca 
language, it has, in fact, been a 
potent in standardizing cars and 


their parts, and has become an interna 
tional guide for ordering, designing 
and i 
first the 


alphabetical list of names and definitions 


specifying cars parts of cars 


part of book contains an 


after the manner of ordinary dictionaries, 


these definitions containing usually a ref 
erence figure to an illustration in the sec 
which the part named 1s 


ond part, in 


chown. The engravings are arranged in 
accordance with an alphabetical classifica 
tion to facilitate reference in the inverse 
name of a 
\ section 


order when the exact part is 


not known but is to be found 
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mmended practice 


Some Aluminum Alloys and Their Uses. 
With ordinary cart 


aluminum alloys of strengths equal to cast 


it is possible to make 


iron or steel, and at a cost so that the cast 


expensive than brass with 


ings are no mot 


a weight of from .42 to .47 of that alloy 


when cast Fensile strength would be 


about 35,000 per square inch, and specific 


gravity 3.4 to 3 S, aS against S.1 for cast 


cast iron, or 7.8 for cast 


/ 


brass, 7.2 tot 


The two which are most useful would 


probably be composed of two thirds alum 


inum and one-third zine, which is much 
e cast iron in structure nd strength; 
ind aluminum = three-quarters and zing 
ne-quarter, which has a grain somewhat 
ke cast steel, vhi | ng mol malleable 
th the Botl under 90 
degree ( ( ire eas 
o | ( ( ( elted on 
ors ak f vreat lea 
CCK 
| 1 50 ct er pound 
] t ‘ 
round, at e secon 
‘ Ce ( v nad t Ing 
r | e fi vou 
5 1 nd ( ab t t 
1 fe g weighing | pound u 
I S \ssul y e« t e the same 
ras OW!VE we g oth in ligh 
( 1 \ ( on the 
mount t |e ( vy WwW | 
\ i \ lraw inte 
vire, 1s formed of 85 per cet luminum 
nl 15 per cent mut this would have 
e limited u ithough f oft tub 
ng it would be excellent All three of the 


vs named take a good polish, and could 


be used for any purpose where strength 


was required free from heat 
| 


\ goed alloy which will draw into cycle 


and other hard tubing, and which has a 
better tensile strength than purely nc 
aluminum alloys, is composed of 65 pet 
cent. aluminum, 30 per cent. zinc and 5 


ires and be 


Whether it 


writer has not ascet 


cent. coppel 


pet 
comes granular the 


tained, but certainly on the face of it this 
appears to be good 


In casting these alloys the molds should 


not be too tightly rammed, and they should 


be w vented, and cores should be as soft 
s possible and really well vented, a handy 
thine to use for core venting being Gibbs 


& C “wax wire,” melts in the 


core oven and leaves the Alt passages open 


and perfect 


\lthough aluminum and such alloys as 


have been mentioned cast best in dry sand 


molds, yet they do very well in new green 


smooth, and 


sand, and if the patterns are 


the molds dressed over with steatite or 


plumbago, smoothed with a soft brush and 
not sleeked with a tool, quite smooth cast 
ings are obtainable 

required in melting 


There is care 
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which should be done under granulated 


charcoal—for although it is desirable that 


the metal shall be fluid, it is of great 1m 
portance that over-heating should not 
occur, owing to the loss of metal which 
this causes Re-heating als« s to be 
avoided as far as_ possible this als 
causes loss, and it is well to melt only 


should bs 


\t the same time, the alloys 


poured small in 


mixed and 


gots and remelted for pouring, as this en 
sures a proper mixture of the metals, but 
beyond this no general melting 1s neces 


sary, or even desirable. For making alloys, 


nace and plumbago 


an ordinary brass tu 


crucibles will be required, and good foun 


dry coke free from sulphur as possible 
should see with tl fuel a be 
eg t | it can be secured 
VE t 11 ers he cruc ‘ - 
to t ( ig rod plumbag 
ed or not, | ( 
g Val Va 
] } 
Ss et t cle e ¢« r | ind 
e 3 r ing monotiit 
e ¢ e St. John the 
By city N ew ft 
12 g nd the wonde still 
~ i acai oa 
11 ’ go f Le 
irae I than these are now 
nding St. Isaac’s Cathedral at 5S 
ret g The finished columns, it wt 
be embered. were to be 6 feet in diam 
eter and 54 feet long, weighing about 160 
tons eacl Che block for the first of the 
weighed 310 tons, and it was successfully 
turned, eight tools being used at ones 


much as 3 inches at a cut 


Che polishing operation had been reached 


and the column would have been finished 
na few hours, but, suspended by its ends 


it dropped in two in the night 
1 


succeeding 


in the lathe, 
Che 


repetition 


failure in two cases 1S a 


story, with som 


1 the same 


modifications. It t appear that 


proper provision was made -for distribut 


ing the weigh f the column, and we 
cannot but believe that 1f this had been 
properly ttended to the turning would 
have he complete suces 

Hans R d, of Manchester, England, 
nforms us that he has converted his busi 


into a private limited company, asso 
ciating with hi staff, 


Hugh V. Herford and Philip C. Webb, as 


1 


mselt esent 


his pt 


The works will hereafter be 


‘“Progress Works.” 


directors 


known as 


\ll employees on the Pacific system of 
the Southern Pacific Company are to be 
paid by check instead of in currency after 
The 


agents as 


July 1 checks may be cashed by 


station well as through the 


banks 
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Mr. Gus. C. Henning recent! 
before a committee of the B« 
men of the City of New Yo 
the adoption of eye bars inst 


for the Manhattan suspensio1 


Was med ] l the eve ) Sa 
good, sav ne and a cheap 
may Save ne and may 

r but tha ev are jus g 
surd Phe nvolve a larg f 
necessary etal in the double 

the joints 1d in the joint pins 
strength per weight in the straigl 
considerably less than that of t 


while the failure of any membe1 


entire chain. The scheme cann 


Strenu usly oppe sed 


Personal. 


Wes ey Steele, M E.. former 
the Perth Amboy Terra Cotta C 
is now in the sales department ot 


D. Granger Company, 95 Liberty 


Professor Albert Kingsbury 


signed his posit 
technic Institute to engag« 
enzinecring \ rk Ww l ( Ves 
I & Manufacturing | 
Kast P g] 

Wil suring n | ‘ 
Ippo el ( ng re 

( B I sturt 1 ( 
Park, M esigning 
| d St Insne () 

| 
\\ R ge Cr IX 
\ Mr. B gham 
( Ba \ 

Get ( ) S 


itol gradu 
Po 
Rear-A Cit ge \\ 
of e B eft Ste Ene 
| 
‘ ‘ fe v 


9 , ( rit 20 
| 1 
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» Oppose Several we ig { reperal impre 
ff cables sion among machinery men w that th 
dge. It summer would sl ttle or no falling off 
st as n trade Witl e p ‘ | vevel 
They we have d scovered that ' fo] ery 
lly cheap men who wert f tl pinior re 
od is ab sanguine of 
f un first expressed 
ess at Evervwher n trad cirel 
nd the that takes precedet e over « ervt ng el] se 
parts is is the readjustment that 1s now gomg 
he wires, (1 many lines of busines Wall street 
t be too regard, and in many departments of t1 ide 
tendency 1 seen to awatt ultimate de 
velopments tron that center he 
ind steel dustry eC ‘ he ‘ 
readjustme fact nd all branche f 
vy witl 
| ire in 1 S¢ ] \ 
ompany, ; 
: : east, pr @ the i e re ts W 
? the \ : 
furnish | vat tt f pig 
street 
ron 
No mia e \W band 
‘ T he ro 1¢ er ex g 
5 ins closet mmunior , nth 
mn, \ What dverse 
; a or" o P 
aac ence of some ng ; 


mmuni ( 1 prosp 
o ‘ ve con 1 
re d t r n | 
t] ru \\ 
oni pend on Wall str 
Hy a 
; Wi 
— 
' t c \W\V I 
) " 
Devt cy 
g \\ 
\ 
{ I 
T1 i¢ 
p Dp 








QIisé 


[Ingersoll 


Phe 


received 


Sergeant Drill Company 
Cleveland 


from the 


ha an order from the 


Stone which, 


the 


( ‘ompany 


| apart 


fact that it came in end practically 


thout any competition, interesting as 


wing the important relation of com 
presse a quarry W ¢ } 1 large 
ll eens 1 — tod 
he compressed alr pial \ e located 
t the Stone ( ompany’ Ni 6 Quarry, 
North Am Ohio The building as 


planned is structure 8ox130, and the en 


tire plant complet V1 cost $130,000 
While the stone company furnishes foun 
ns, building and doc e excavating 
Ingersoll Company practically wil 


nning 


, 1 
ngersoll 


miunute 


air ends are compounded and 


f the highest refinement in economy 


roughout. There are also included in the 
equipment the Ingersoll Company” will 
furnish three Stirling er tube boilers, 
258 ted horse-powet each to carry 180 
pounds working steam pressure; two in 
dependen ( condensers, two duplex 
feed pump duplex auxiliary 
low rvice pumps, three Roney mechan 


ical stokers, one fan draft, water purifies 


tem, etc., including some 10,000 feet of 
re air ply id fittings as the main 
feeder around the quar 
The plant Ww give cubic foot of ait 
perhap ss cost than any other plant 
tl e world. al dit 0 be table one 
nany way So many radu changes 
the whole system of quarrying are 
contemplation that it may be safely ex 
pected to increase the output 25 to 50 pet 
cent with the same labor force, cut dow1 
the coal consumption two-thirds and 
cheapen the cost of production t very 
material extent 
he plant is expected to be in operation 


by September next 


to be handled are nine very powerful 
I ing stations, handling 22 derricks: 
me 1§ channeling chine 15 rock 
drills, pumps, blacksmith fire eam ham 
mer, grinds e, sl ng 
Q1 cleme fd } ) and 
el ind vw emove m Friday, by 
| il LITN¢ ( t tha t Un ed S ites 
ote Cor] tio 1 fixe t] ce t 
rails f veal he ofttn emen 
the 1 er tollow 


1¢ 

] ( vhich | tained dl 9 ( ist 
t ee veal \ the t pac V ofa 

the I Is f I the ext eve ) eight 

montl is beer d, many of the leading 

railroad npanies have expressed a desire 

» have the price ft rails established for 


has beet taken a 


Sea 1 . 
little earher than usua Upwards of 250 
O00 ton TOT IQO4 have already been 


booked: and inquiries for a large 


addi 
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mal tonnage received during 


No change in 


has been 


the day the price of other 


mtemplated 
Immediately after the fact became 


known, the Pennsylvania Railroad made 


provision for some of the rails it will need 
for 


tons, of 


202,000 


the 


1904, by giving orders for 
f 118,000 
The 


have an 


which tons went to 


Steel Corporati n belief is that these 


developments will important bear 


ng on the iron and steel trade, particu 
irly in quarters where its stability has 
occasioned some concern. 

The Clark Automatic Telephone Switch 


f Providence, R. I., man 


urers Of interior! telephone 





showe d an iIncreas¢ 


of 30 per cent. ove the corresponding 
month of last year \t their annual meet 
ing, which was held at the oft of the 
company, 15 Custom House street, Provi 
dence, R. 1., June 16, the following off 
cers were elected for the ensuing vear 


Hon. E. L Geo. H 


Smith, vice-president; J. L. Putnam, 


Freeman, president: 
gen 
eral manager; M. E. Torrey. treasurer, 


and Alfred S. Clarke, secretary 
The new works of the New Britain Ma 
chine Company, at Nos. 58 to 8&8 Chestnut 
street, New Britain, Conn., have been com 
pleted, and the company is now prepared 
for business, with faciliti that enable it 
take care of it to meet any requirement 
The American Frog & Manufacturing 
Company, of Kans Citv. Mo., during the 
pas week p! ced orders for the m chinery 
nd equipment of their new shops with the 
\jax Manufacturing Company, of Cleve 
nd, for on nch heading, upsetting 
and forging machine; one 3-inch heading 
upsetting and forging machine: one No 


bulldozer, and with variéus other manu 


‘turers for seven frog and 


J 


speci ] 


planers from 36 to 48 inches, cne double 


nch 


two Newton cutting-off saws, onc 


combination pi and shear, 


he nder >. 


1,500-pound steam hammer, one Morto1 
special frog and switch shaper, one No. 4 
Cincinnati milling machine, three engi 

ering lathes 16, 20 and 36 inches; one 
S-inch slotter, one 10 S] traveling 


ting heath rorge nd nume 
s smaller machi \ 
| Commer ( pany, In 
atanap s, Ind were mec lie 
emands of the ipid] ( ng bu 
ess eir tormer ¢ ers, although 
ey had taken possess f ty uildings 
djacent te heir m ulding w in the 
St veal in the very g crease I 
the ear months of 1903 prev 
Ss recor made eces ha they 
sten all possible their t plans ot 
enlargement. and they are now able to an 


INCE that thes 
suitable size to enable them to 


on all their standard ap 


manufacturing pur 
modern 
present 
times 


rapid wcreas¢ 


h 
tl 
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and is fitted with 


poses 
equipement in all respects. The 
plant has a capacity of fully four 
iat of the previous one, but the 


rrders has made 


ary to make further extensions as soon as 
possible The factory site imply large 
» accommodate all necessary extensions, 
nd st t service s er con 
with everything in their li 
HICAGO MACHINERY MARKET 
} is at least partial recovery t 
ol trade this mot from the in 
cli f M The exact s Is OT the 
ide, wever, is not clearly defined. This 
ce int ipparent when the reports 
f the machine-tool houses ‘ mpared 
On t gest sellers on Car ré 
t ne de is way ahead of May 
t orders began to drop otf about Apri 
> and were ft during May it that Jun 
s doing mu etter, adding that for the 
ul date the aggregate is considerably 
wove the corresponding period of 1902 
\n large factor said Wi ve m 
port t nake this mor excep ha 
. quic “We | I 
de it business is quiet was e con 
1e 1 f rd house n ers ( 
| id v people are in f1 coun 
ry \nothe talked ) \ 1 
i ) t June will probably be the 
t f the ye udging by the 
t t two weeks Ve e now 
g det qu ab y 
( qu ng down fo 1 
t ( nother inquiri 
nil it all satisfactorily 
e ab ner l] St I 
1 g 1 ery. hh 0d-working m 
ne h ition is n early im 
) There was | 1 falling off 
S ng May but ringing 
ut ume of t le n 
ma One ep { ¢ th while 
tl good I I ry W es 
that \ nore ( mndition 
\ le attributes mk n tion in 
e business of other territory 
Che Chicago & I ern | s road has 
cl d the tool « pm for their new 
| Ch der ( 
ders d, b Nil Poo 
1 verhaps ges d 
ep f We The O 
| \ t ( ) \ < 
5 ie Be 
( C Hastings 
\I voods an o $ 2.000 
J» O00 T ‘ 
R B Company. R \\ 
9 ons er 
\1 h S 1 oO S r 
I $10,000 
Vv \ enrec 
\I Tut if 
Ti g ‘ pe if 1 ’ Pp S 
overcorne t f x pec ed 
gen I sum 
\ m ul ( sual 
c if e, July and Augus 1902 
| e y 02 Tt date shx Vs tab 
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Che Watson-Stillman Company, New York 
Catalog No. 65, illustrated index for 1908, 
showing representative cuts of the various 


lines of hydraulic and miscellaneous machin 
, parts, 


company 


ery fittings, ete., made by the above 


It supersedes Catalog No. 51, which 


index, issued in 1800S 
thirty more pages it takes to 
than in 1898 the 


chinery is indicative of 


was the last illustrated 
The 


1903 


illustrate in 
various lines of 
the 


the development of 


mat 
expansion of the 
and the Watson 


Stillman Company. 


kutput 
pp. 72 

Philadelphia, Ta 
portable 


6x9, 

H. B. Underwood & Co., 
Portable 
cylinder 


tools, including locomotive 


boring bar, special boring bar for 


compound engines, Corliss valve seat portable 


boring bar, boring bar for lathe work, port 
able valve seat rotary planing machine, loco 
motive cylinder or dome facing machine, port 


able 


milling machine, portable crank-pin turn 


ing machine, radius planing attachment, ete., 
with attachments and parts; fully deseribed 
and illustrated 6x9, pp. 36, paper 


Mareoni Wireless Telegraph 
Ltd., Montreal, and 
Wireless Telegraph Company of 
York. We 


panies a 


Company of 
the Marconi 
America, New 
the above com 
handsome catalog outlining all that 
done in the installation of Marconi 
various pur 
The booklet is 
attractively arranged 


Cnarada, 


have received from 


been 


is 


wireless telegraph system for 
poses In Europe and America 

artistically designed, 
and well illustrated It 


interested in 


will be valued by 


those the deve.opment and com 


mercial adaptation of wireless 


51,x8, pp. 5S 
Hill, 
chinery 


telegraphy 
paper 

Clarke & Co., 
slue 1908." In 
representative line of 


Mass 
this 


“Ma 


book is 


toston, 
Book, 
sh wn a 


standard ma 


chine tools, conveniently grouped and = at 
ranged. The illustrations are of a high class 
the text is clear and readable, covering only 


the most essential dimensions and features of 


the various classes of machines. One notice 
able feature in the book is that there is no 
tendency to hide the identity of the manu 
facturers of the machines shown, trade names 
being given in nearly all cases. ‘This is some 
thing which we think will be appreciated by 
t e who have oceasion to refer to catalogs 
of this kind 6x9, pp. 118, paper 
Manufacturers. 

fhe Birmingham Tron Foundry Derby 
Conn., will build an addition 

The Western Foundry Company, Covington 
Ky.. has purchased land for additions 


Arthur Stewart's 
Randolnh, N. Y 


mill at East 
fire 


planing 
has been destroyed by 
Athol, Mass., the Fletch 


er Pump Company expects to add to its build 


It is stated at that 


Ing 


rhe 
Albany, 


Todd 
Ind., 


malleable casting plant 


New 


tot 1 


Manufacturing Company, 


has purchased a site 


The Southern Pacitie Company will consoli 
date the shops now at Truckee and Wads 
vorth, Nev at Reno, Nev 

The Houston, Stanwood & Gamble Com 
pany, engine builder, Covington, Ky intends 
largely to increase its capacity 

The Magneto Electric Company, Amster 
dam, N. Y., has contracted for the construc 

mn of another factory building 

The Chicago Creosoted slock Paving Com 
pany proposes to establish a branch manu 


icturing plant at Minneapolis, Minn 


Gq. w Ratchet 
renn., is 


the Nixon 


Chattanooga 


Nixon, of 
Drill Company, 


Mining 


erect 


new factory beside the old one 


ik al 
The Barrett Manufacturing ¢ 


sewhere, 


‘ompany, Chi 


igo and el rooting materials, pro 
ig plant at Peoria, Ill 


Mitchell 


ses to build a 


A plant the Robert 


Company, 


AMERICAN 


MACHINIST 


Limited, Montreal, Canada, brass found 


has been burned. It may be rebuilt on a new 
site 

Tie National Steel Spring Company has 
decided to erect a $100,000 plant in Oswego 
nm. 2 which will employ 400) skilled work 
men 

The <Allis-Chalmers Company proposes to 
erect several buildings at its works in the 


Milwaukee district, for gas engine depart 


its 

ment 
The 

Springtield, O., 


American (Seeding) Drill Company 


proposes to establish a plant 


in Ontario, Canada, and is studying loca 


tions 
Manufactur 
ap 


The plant of the Eynon Evans 


ing Company, manufacturer of steam jet 


paratus, ete., Philadelphia, Va., is being en 
larged 
The plant of the John Danner Manutac 


turing Company, bookcase manufacturer, Can 


ton, O., has been burned. It will be rebuilt 


at once 


The Roard of Trade of Kingston, N. Y., is 


in touch with propositions to locate a factory 


for e’ectrical appliances and one for making 


box paper. 

It is stated that D. M. Le Fevre, of Syra 
cuse, N \ proposes the formation of a 
company at Toledo, O., for the manufacture 


of firearms 
manufacturers of hol 
North Aurora, IIl., 
plant, eithel 


D. RK. Sperry & Co., 
foundry, 
their 


and 
rebuild 


low-ware 
are going to there 
or elsewhere. 

The Consumers’ Incandescent Lamp Com 
pany, of 
Moline, Lil., 


a day 


Owensboro, Ky may estabiish at 


a factory with a capacity of 3,000 


lamps 
The 
pany, in 


the om 
Boston, 


The 


Brooklyn Cooperage ¢ 
Mass., 


headquarters are a 


plant of 
South has been de 
fire t 


Brooklyn, N. Y 


stroved by 


rrade, Lancaster, © has 


site to 


Board of 
factory 


granted a an iron and bri 


bedstead concern represented by 1 
of Middletown, Ind. 


The Peerless Piano Playing (VPlaye! 
Company is in communication with tne Citi 
zens’ <Ailianee, Glens Falls, N.Y with a 
view to locate there. 

it is stated at Irwin, Pa., that the Lleano! 
Iron & Steel Company’s plant will be en 
larged by putting in an open hearth mill at a 
eost of about S200,000 

Secretary John M. Ives, of the Chamber otf 
Commerce, Rochester, May secu! for that 
place a large electrical manut uring 
pany of New York cits 

Further extension of the plant of the Lisk 
Manufacturing Company, Canandaigua, N. \ 
manufacturer of tinware specialties, et s 
now considered necessary 

The Bemis Bros. Bag Company, S Louis 
‘lo., proposes to build a branch plant n 
Seattle, Wash., Sox150 feet, and to s 
machinery, over Si00,000 

rhe A. & FF. Brown Company, manutfa 
ol power-transmitting machiners is wou 
b ginning the erection of the addition » its 
plant at tlizabeth, N. J 

rhe Anderson MeCutcheon Company) las 
been formed at Veekskill, N.Y mat 
ture a feed water. heater inventes lome 
Anderson, who is president 

The Toledo (O.) Flushometer & Mar i 
tring Company, incorporated few weeks 
ince, is establishing a shop for t ma 
ture of the new flushomete! 

rh Winton Motor Carriage ( DAN 
Cleveland, © has been granted a perm 
eres an additional factory uilding I 
structure is to cost S1TO.Q00 





A machine shop at Tomah, Wis., has been 
purchased by Samuel Duran:, of Sparta 
who will enlarge the building and put in a 
ourdry and blacksmith shop 

\ building is being constructed at Escan 


iba, Mich., for the A. BP. Linn Manufacturing 
(ompany which wil innutacture steel 
sleighs It will be 50x60 feet, two stories 

The Allis-Chalmers Company has awarded 
contracts for the erection of a foundry and 
electric light) plant adjoining its Seranton 
I’a., plant The foundry w 0 300x40 feet 

Peoria, Ill. may secure the plant of h 
Interlocking Fence Company Morton, Ill rf 
which J. L. Cloudon is president The Peoria 
Improvement Association has the matter in 
hand 

A large addition will be built to the factory 


of the Westinghouse Company, Hamilton 
Ont., which now manufactures air brakes \ 
variety of electrical apparatus will be manu 


factured 

The Ilarvey 
build a 
recentiy 


Spring Company is 
Wis., to replace one 


120x50 


starting to 


shop at Racine, 


burned It will be feet, tw 


stories, ana will be equipped with labor-sav 
ing electrical devices 

M. F. Dunn, of Naugatuck, Conn., rept 
senting the National Malleable Iron Co 
pany, has been at Chattanooga, Tenn., pi 


paratory to the proposed building of a 


malleable iron plant 


W. Hl. Alford, formerly of Indianapolis 
and William II. Varish, of Richmond, Ind 
have formed a partnership for the manufac 
ture of patent wire fence \ factory will be 
equipped in Riehmond 

The American Mechanical Cashier Cor 
pany has leased quarters on St. Paul's avy 
nue, near Charlotte avenue, Jersey City, N. J 
as a temporary plant, and contemplates leas 
ing or building a larger one 

O. Bryant Sons & Co., Buffalo., N. Y., mat 
facturers of machinery, ete have moved 


their plant to the building corner of Brad 
and Dewitt streets, formerly occupied by 
tuffalo Gasoline Motor ¢ pany 

A. Tb). Cook, of Jonesbor Ind with the as 
sistance of Chicago capi sts will ¢ i 
forge and machine plant ; Jonesboro rhe 
plant will, as part of its wor manufacture 
drilling tools and oil-we pplie 

Lowrie & Co., composed tf (has. 1 Low 
rie, of Carthage Mo John \ eta 
Web» City, have decided ad mill «on 
leased = propert where ‘ \ ilré 
been cleaning zinc and lead ore wilt 
igs 

Th Lovie \ 3 rhe ( ! t wh 
J. Ul. Dietz f St. Pau : prominent stock 
holder, has been negotiating reference 
locating at Kankakee, | it ooks as 
th arrangements will not e made it ft 

Stockholdet f the Pittsburgh (Pa ‘ 
& Gas Company | ve autno da bond Iss 

$1,600,000 Of this tmount SL 500,000 
will be sold and the returns used for the 

. 

provements and extensions l comp 
plants 

Ihe si ( Mian ' ! Oompa 

tized a SHOL000 \lex M 

Millan is presidet nad A Seott secreta 
and general manager, exp ) tild a pla 

Knoxville Pent es 

CK Cil 

Bonds to the n I SOOO OO at 
ssued vy the IX « J ( mpany 
Pittsburgh inufac re Inbers I 
steam fitters’ supplies, et be used 

ding a irg dditior shops 
(Jreensbur Pn 


smmencing 


ements of hie plant An addition 
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x50 feet will be made t he f di l \ 
have purchased a hew }.000-pound p 
from Cincinnat 

Chas. Weidlog, a m nis has iny d 
new indicator vr drills i nd the ¢ 
Weidlog Manufacturing ¢ npany has eel! 
formed to m f ul Sag lla 1 
i. i. mF vhere uuilding has been leased 
for the purpos 

I is stated St Jol ‘ I; that the 
Portland Rolling Mills ive called for ten 
ders for the erection of a 140x90-foot buila 
ing to be used as an extension of the nai 
and horseshoe works Other enlargements 
may be decided o1 

George W Dunkhorst, ot he new Dunk 
horst Bros. & Hartman Company, Syracuse 
N. Y., has been in New York for the purpost 
of purchasing steam hammers, forges and fur 
naces. The output of the factory w onsist 
of general forgings 

A representative of a Boston manufacturing 
firm has conferred with the Chamber of Com 
merce, Syracuse, N. ¥ with a view to locat 
ing its factory hat city rhe company 
manufactures gas and electric light fixtures 
and gives employment to 200 men 

The required stock of the Thomas 1 Clark 


Wireless Telegraph-Telephone Company hay 





ing been subscribed, the mpany will soon 
begin the erection of a factory at Vontiac, 
Mich The buildings will include two towers 
each 235 feet high, for testing purposes 
Work has begun on a Pennsylvania Rail 
road roundhouse it Altoona Pa., to be a 
quarter of a mile in circumference It wi 
have an electric crane, which will travel about 
the building, and the stalls, of which ther 
ire to be fif “ Ww ” provided with a 


The Chattanooga renn.) Plow Company 








has purchased a tract of land on which 
arge brick fireproof pattern house will be 
erected at a cost ft about S50,000 The com 
pany will then use the present pattern house 
t its wood working and finishing depart 
ents 
\ arge glass ta ry may be started 
Peoria I] I I. Crunden and Theop s 
(Conzelman Ss Louis, and xk. J. Main 
Swayz Ind who now operate facto 
Sway ‘ propost to ere an ‘ 
hie eS ST Ooo 0 i va Sol 
ut ry s i oXe ve | ird 
é \ s-( ! s ( pany prov 
ents ) 3 ¢ g il Ww j s tl il 
expended ! Wes \ in i t 
mpany I | ul 1 r tronbles 
{ 
lmprove ! i rddi I ‘ ! 
I t N \ W n 
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Mi n Vernon shops sSevera ’ dings wW 
e erected, including wddition Ina 
ne shop, 77x16 ! rdd 
ss foundry and ms 








proposed greatly ‘ gt plan 
ddl n ‘ n Stings, make gas 
fihes, stumps and nume is tie 
The Canton Drop Forging & Manu 
mpany is tl I i fan 
corpora lbyv Can )., me ! 
proposes to erect shops there dow 
facture tools, implements and nu mel 
steel irticles besides doing droy forging 
work Judge Isaa ravl satt head 
the company 
rhe New England BL ne (Companys ! 
New Bedford, Mass., has just been organized 
and has purchased the business of J. 1 Vict 
& Co., of that city, whom they will succeed 
A. Glockman is general manager of the con 
pany It wi manufact ‘ ind supply 
Fichon’s cast-iron brazing compound f bra 
ing broken castings 
It is stated a Pitts v a th Pickands 
Magee Coke Company has made ippli I 
for a chartel wi the following incorp 
tors =. 4 Magee, ¢ I”. Wheel of Cleve 
land ( | Bovnton f « iv nd ot} 
rhe companys xp s to sta busines W 
i daily itpu of ¥ ind co i! ntir 
» Seventy Ve cars 
ine Hollow Screw Company, 286 and USS 
Graham = street h of Brooklyn Ni 
York city, has been organized to manufac 
the hollow headless set-screw invented by M 
W 4. Warman ind i istrated at page 604 
of our last vear'’s volume rhe company has 
already booked many orders and expects to be 
ready for business July 1 
rh Loll Manufacturing Company, ¢ 
lumbus, ©., has en ineorporated by S. W 
Lollet f MetCracken, Ta Dwight Hat I 
attorney ) ( in Is ind othe \ 
capital st S350.000 (S100,000 ead 
paid ir ind w i at ¢ l S 
including l ar 
| mbing goods g it \ 
I) \l & Mexican St & KR 
I ( ] $ ad 1 


Timon on 


s \\ I d 
\ ( now ( yal \ 
s S250,000 mal ictu 
! ‘ Ii. ¢ Ss. G: Sedgw 
U4 lod >) | 
‘ Dixon 
ne it 
\l , i Vv , 
’ ley 


Baov ic S g M vy n 
< I ‘ I} ! d 
\ nd 
s 1?OxK140 
Ww V a 
i LOOx1T20 na 
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NEW JERSEY rEXAS sume; are enlarging plant and will soon want 

Iixperienced mechanical draftsman desires German gentleman with business experience on rere — Buffalo Steam Pump 
to change his position; good reference tox in America, England and Germany is desirous o., Buffalo, ; 

194, AMERICAN MACHINIS1 to secure position as bookkeeper or cost clerk Wanted—Foreman for engine and machine 

Box 3OS, AMERICAN MACHINIST. works; young, active man of good character, 


Position as superintendent or general fore “ji ical 
man of manufacturing and tool departments vitn experience and mechanical and executive 
light work preferred; best of references. Box Help Wanted. ability. Apply, stating references, to Box 385, 
392 AMERICAN MACHINIS' AMERICAN MACHINIS1 
CONNECTICUT Wanted—Immediately, 950 lathe, planer, 
milling machine and vise hands; steady em 


‘aduate, with 





Klectrical engineer, college 







































6 years’ experience in projecting and erecting Wanted ‘Two machinists and one universal losmient ana aol os build : 
power plants, speaking English, German and milling machine hand; state where employed Pati me sid \ ott iegnd Sine ¢ we pe . engine 
French, wants position tox 415, Am. Macui last 5 vears and class of work, also age and aa a aT OW. P Dr <n wee ring 4 - - 
salary expected Boesch Mfg. Co., Danbury, — ress a avis acnine LO — 
NEW YORK Conn — 
Machine designer, ete., wants position Ad eit Foreman wanted for small machine shop 
dress Box 63, AMERICAN MACHINIST. - ' P . oo - ee on oie ie gener me 
. : nntec ‘rotessol ot physics ane elec abie WOTK one who understands cviinarical 
Mechanical engineer, experienced designe! trieity twenty-five hundred Engineering grinding, automatic screw machines, et 
for special peg pea f Wants position Box Agency. Chicago wages $25 Address by letter only ID. 
$04, AMERICAN MACHINIS! bs o z: ‘tis, 216 ‘ + Nev ‘ 
\1 iss aay - ; ah aa We are constantly increasing the scope of . sce , 316 W. 94th st., New York 
1 cs ( aeeey tgdear aad a a Pe itBlgmdaedsocege our work and invite applications for posi Vanted—Foreman for a machine shop, in 
o years Ss ‘aa priate cic “0. ptt” pp ex ions from first-class patternmakers, molders New York city, engaged on special machinery 
perience. Address box sa MER, MAcu and core-makers; we always have vacancies. and jobbing; about 25 hands employed; good 
Mechanical draftsman, technical graduat« Address Allis Chalmers Co., Lock Box No equipment man under 40° desired steady 
7 years’ experience in shop and drawing room 1065, Chicag position and fair pay Address, stating ex 
wants position. Box 301, Amer. MACHINIS1 perience, age and salary expected, A. & K 
NDIANA 0 MO : \ NI 
Mechanical draftsman, (serman, universits , sihapae Co., Box 4 AMERICAN MACHINIST 
‘aduate, with 2! years’ experience in Wanted —First-class Gisholt lathe operator ; Machinists wanted in a small manufactur 
steam engines and pumps wants positiol permanent job to steady man Jenney Ele ing town, one hour's ride from New York 
Box BOO. AMERICAN MACHINIST tric Mfg. Co., Indianapolis, Ind city wages $2.50 per day of 9 hours; time 
, { ‘ alf for rr time actor loy 
Mechanical draftsman, with 10 vears’ ex NEW HAMPSHIRE a be : ' esate a : ry ps ay 
perience in interchangeable machinery and oe eee . ine _,,| about s00 men; has been In existence over 
shop design, wants position in New York citys itsman With designing ability; smali years, during which time it has never reduced 
ne 400: Aumenican MACHINGS? engines and general machinery chance for wages or laid off men for lack of work: spe 
Meant : os ; -. good experience ; establishment employs eignt cial inducements will be offered desirable men 
ec ianical engineet good draftsman, wi hi other draftsmen 100 hundred men state at this tim state nationality, age and ex 
several years’ experience in shop and drafting education and experience Box 400, Am. M perience for past 5 years. Box 200, Am. M 
room, is open for engagement; New York or ; 
countrys Box 40S. AMERICAN MACHINIS1 NEW JERSEY OHIO 
I’. sition wanted as foreman in New York Wanted— At once, two good patternmakers atternmakers rhe 100 best in the U. S 
or Jersey cities by young man with executive and a draftsman Commercial Motor Co., high grade work; every description. Dayton 
ability: Al tool and die maker; some techni Marion, N. J Pattern Works, Dayton, O 
loge nf > ’ 
cal knowledge tox 407, AMER, MACHIINIS1 Wanted -lFirst-class foundry foreman, fa Wanted fwo good wood pattern makers, 
Mechanical designer and draftsman; 12 miliar with engine work. Address Box 389, also two metal pattern makers; those with 
years’ experience designing special automatic | AMERICAN MACHINIS1 experience in iron pipe fitting and valve 
tools and machinery shop practice and execu Wanted —Lathe and planer hands for night work preferred: good wages Address Box 
tive ability tox B95, AMERICAN MACHINIS1 work on heavy machine tool work good 869, AMERICAN MACIIINIS1 
Mechanical engineer, experienced in esti Wages to good men Apply to The Pond Ma Wanted—In a large city in Ohio, a first 
mating and designing steam and electrical chine ‘Too! Company, Plaintield, N. J lass blacksmith on machinery forgings, to 
plants, good draftsman, wants position in Competent draftsman, acquainted with ct as working foreman in a shop employing 
onsulting engineer's oflice tox 414, Am. M power station equipment, who can estimate 6 to 8 blacksmiths and operating steam ham 
General foreman wants position; 5 years on piping and sheet iron work; state experi mers from 800 to 4,000° Ibs only a first 
foreman; machinist, 20 years’ experience, en ence and salary expected. Box 372, Am. M class man with good references wanted, and 
gine, pump, antomobile, experimental and tool Machinists wanted; wages $2.50 per day of to = . “2 ee Remar oe be paid; also 
ee : a a Anes Ps Bet : ’ 5 es 7 cpe gs or or 2 goo f kermen 
W rk hustler: cost_ reducer; 30) years old 9 hours, or more, according to ability; time aoe Box 413. AME! ae © naeomeset ad 
) ‘ . . : : SS we 4 nit ‘ i 
Box 307, AMERICAN MACHINIS1 and a half for over time; steady employment = 
Mechanical engineer, good draftsman, 30 De Laval Steam Turbine Co., Trenton, N. J PENNSYLVANIA 
years of age, familiar with handling of men, Wanted— Storekeeper who has had experi Patternmakers, molders and machinists 
cle ires position as superintendent, assistant ence in store and shipping room of high-speed steady employment: good wages eall or 
uperintendent or engineer; can furnish best engine works; must be familiar with manufac write Manufacturers’ Association of Pitts 
eferences Address Box 406, Am. Mac turing methods; state references and salary burg, 903 Lewis Block, Pittsburg, Da 
expecte Sox B87 LIC . ; ; 
OHLO pected Box ssi AMERI( ae MACHINIST Wanted—First-class machinists, and espe 
ats _ P Wanted—Foreman for erecting department c.ally fitters, experienced on vertical boring 
; ca man, 20, practical, Al pune die of high-speed engine works; must be able to and turning mills: good wages and_ steady 
ene Pie Deeps : wide experience; executive direct men to advantage and understand the employment: no labor troubles Colburn Ma 
Wbility tOX 405, AMERICAN MACHINIS1 adjustment of inertia governors; in applying chine Tool Co., Franklin, Pa 
vive age, experience and salary expecte tO ‘ : | 
ceeaiereiie atten. i01 ee art Diesmmcans y expe d. Box Wanted -A first-class metal pattern maker 
» * . ‘ on pipe fittings and valves: work consists of 
An engineer with broad experience on work Wanted An Al toolroom foreman, experi fitting patterns on stripping and plain plate 
nvolving heavy machinery and structural de enced on dies, gages, threaaing tools, jigs, fix mo'ding machines: state age and experience 
sign wishes to change: cechnical ‘aduate, tures. ete., for use in factory manufacturing Address Box 366, AMERICAN MACHINIS' 
ISOS: salary $2,000 2 : simi interchange: , achiner ar . : 
lary 2, Box 402, AMER. Maci —" — _ ible _machinery, near New We are constantly increasing the scope of 
Mechanical engineer, technical graduate, Adon B ge n Pe ean for a good man. our work and invite application for posi 
: Ss ar , ar ave ages te . . } 1 
with drawing-room and shop experience, now oo. ae a a aoe clean org age, wages, e€C., tions from first-class patternmakers, molders 
teaching in technical college, wishes change to ; +, care AMERICAN MACHINIS1 and machinists; we always have vacancies 
practical work: married; desires steady posi Wanted—Lathe, planer, milling machine Address The Westinghouse Machine Company, 
tion Address Box 1 Grove City, Pa and vise hands, in works located within easy East Pittsburgh, Pa ‘ 
- iets a : > Tork « *hils " ‘ P , ah 
Situation wanted by a practical jig, fixture distance of New York and Vhiladelphia, manu Wanted—Thorough, competent general fore 


and special machine designer; has inventive facturing high-speed engines and employing man to take charge of shop for building pine 








: : ~ "O00 te 200 , rs » ] » o r 
ability: skilled in handling men; 7 years in Stamens a ti Le eee nt; good threading machinery; must have had experi 
shop, S in drawing room: wishes to make a i ed pe com itions to desirable men, state ene» in all its branches: give age, experience, 
change about October 1 aah of vedarcaheon age and experience. Box 350, AMER. MACH salary expected and reference Box 319 
Rex 411, AMER N nC cul 
z ; [ERICAN Mat HINIST NEW YORK AMERICAN MACHINIST 
natn ot anes Apt etter he 90 . Wanted —A_ thoroughly competent instru _ Wanted-—-Machinists for floor, vise and ma 
i i ‘! i ‘ F ) ‘ " ) “« " ‘ : - eh > or i ii¢ ‘ Ss ‘ it 
Samana uty, machinist y trade ment maker: state experience and pay expect hime a rk in a n aw ma hin hop with al 
’ a shop oreman; the last 5 years as ed. Address C. D.. care Auer. MACHINIS1 modern equipment, building steam engines and 
superintendent, in shop employing 500 men : ? general machinery in Aappiving state your 
building large Corliss engines and refrigerat expert sh yp cost accountant wanted, with age, experience and reference Apply or ad 
Ing machines Box 377. AMER. MACHINIS! a technical education and experience in ma dress Kenney & Co., Scottdale, Da 
. pes : : chine shop costs and bookkeeping Addres a ; cn ; 
I renc! automobile engineer, thoroughls Box 396, AMERICAN Mat IINIST Wanted rhorough, competen general fore 
ompeten presentiy chief shop engineer of am é man to take complete charge of machinery 
well-known automobile manufacturing com Wanted—First-class toolroom foreman end of a shop manufacturing cast and mal 
pany in France. desires situation with Amet must have good executive ability and a knowl leable iron pipe fittings and \ >: must have ( 
an neern intending to build automobils edge of designing and building tools, gages had experience in the best me is. designing 
poe iad natawaviane cotvespomience. trot ind fixtures Address Box 393. Am. Macu machinery for same. et vive as ; xp re 
manutacturing concern ’ ritalists solic Wanted Foundry foreman who thoroughly ence, salary expected = and ils eference 
ited tOXN 410. AMERICAN MACHINIS) understands all details and management otf Rox 3818, AMERICAN MACHINIS 
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Barnes Co., W I. « 


Barns Co., B. I 
Barnett Co., G. & H. 


John 1 


Bay State Gas Engine Co 61 
Bay State Stamping Co 60 


The 


15 and tu 


eaman & Smith Co., 


Becker-Brainard Milling Ma 

chine Co.... 10 
lielmer Machine Tool Co 65 
Bennett, Geo. L x 
Bertram & Sons Co Ltd., 

John. ld 
Beskin Mfg. Co S7 
fesly & Co., Chas. Il SO 
sethlehem Fdry. & Mch. Co SY 
Bickford Drill & Tool Co 12 
Bignall & Keeler Mfg. Co 16 
Bilgram, Hugo 62 
ilings & Spencer Co. .4th Cov 
Binsse Machine Co 1S 
Blanchard Mach. Co IS and S2 
Bliss Co.. E. W . 7S 
ltoker & Co., Hermann SS 
ltoston Gear Works o 
Bowler & Co., Geo. H 91 
Bradford Machine Tool Co i. 
Bremer Machine & Tool Co ren 
Bridgeport Chain Co GS 
Brim, A. W SS 
ristol Co ith Cove 
Brown & Sharpe Mfg. Co 

{th Cov 

Brown & Co., R. H 66 
Brown & Zortman Mehry. Co. 0 
brown Hoisting Mch. Co 70 


tuffalo Forge Co {th Covel 


uilders Iron Foundry——3d Cove) 
lullard Machine Tool Co 16 
Butler, A. G 83 
alder, Geo. II 65 
aldwell & Son Co., H. W 65 
arborundum Co., The 6S 


‘ 

{ 

‘ 

Card Mfg. Co... S. W 1 
Carpenter Tap & Die Co., J. M. 1 
Case Mfg. Co 70 
( & C Eleetric Co 7 
‘ 1 
‘ 
{ 
‘ 
{ 
‘ 
{ 


hambersburg Engr. Co 


‘hampion Blower & Forge Co. 61 
handler & Taylor Co 61 
hattanooga Machinery Co 4 
1icago Pneumatic Tool Co Ss. 
hicago Raw Hide Mfg. Co 63 
hristensen, N. A ‘ S82 
Cincinnati Mach. Tool Co S3 


Milling Mach. Co 


6 and 7 


Cincinnati 


Cincinnati Planer Co 10 
Cincinnati Punch & Shear Co. 14 
Cincinnati Shaper Co 3d Cover 
Clark Auto. Telephone Switch 
Board Co no 
Cleveland Auto. Mach. Co a 
(‘eveland Crane & Car Co 70 


Tool Co. S2 


’neumatie 2 
Wks. 69 


‘veland 


Cleveland Punch & Shear 
Cleveland Twist Drill Co 

{th Covel 
Clough, R. M 69 


(ochrane-Bly Machine Works. S80 


(oes Wrench Co 6S 
Coil Clutch Mfg. Co 64 
Commercial Elec. Co..75 and 91 
Consolidated Schools 61 
(‘ook Co., Asa S SD 
Crane Co 60 and 71 
Cresson Co., Geo. V 5S 
(rocker-Wheeler Co 2 


Crosby Stm. Gage 3 
Curtis & Co. Mfg. Co 1 
Curtis & Curtis Co 60 

ushman Chuck Co 66 


Mfg. Co i4 
HH 75 


Cutier-Hammer 


Dallett & Co rhomas 


Abrasive Materials 
1 


Carborundum Co., Niagara Falls, 
ee * 

Northampton Emery Wheel Co., 
Leeds, Mass 

Norton Emery Wheel Co., 
ter, Mass. 


Worces 


Arbor Presses 

Barnes Co., W. F. 
ford, Ill. 

Wilmarth & Morman Co., 
Rapids, Mich. 


& John, Rock- 


Grand 


Ball Bearings 
See Roller Bearings. 


Balls, Steel 


American Ball Co., Provi., R. 1. 
Federal Mfg. Co., Cleveland, O. 


PAGI 
Derry-Collard ays) 
Detrick & Harvey Machine Co. 14 
Dixon Crucible Co., Joseph 70 
Dodge & Day l 
Draper Machine Tool Co 7 
Dreses Machine Tool Co S6 
Dwight Slate Machine Co so 
Eclipse Machine Co ot 
Electric Controller & Supply 
Co 76 
Emmert Mfg. Co S7 
Errington Auto. Tap & Die Co . 
Evans Friction Cone Co 91 
Iixcelsior Needle Co Os 
Exeter Machine Works ol 
Fairbanks Co 0 
Falkenau-Sinclair Mach. Co DS 
Fawcus Machine Co ( 
Fav & Seott Go 
Federal Mfg. Co D1 
Fellows Gear Shaper Co 65 
Field, Chas. I 77 
Firth Sterling Steel Co SS 
Flather Planer Co.. Mark oo 
Foos Gas Engine Co 61 
Fosdick Machine Tool Co 1D 
Franklin Mfg. (¢ 7 
Franklin Portable Crane «& 
Hoist Co 70 
Frick Co 61 
Gang Co Wim. | 7s 
Garvin Machine Co rhe SS 
Gay «& Ward nD 
General Electric Co 72 
Geometric Drill Co 67 
(iisholt Machine Co SS 
(;leason Tool Co {th Covel 
(;orton Machine Co., Geo 17 
Giould & Eberhardt 1s 
Graham Mfg. Co... ST 
(;rant Gear Works 62 
Grav Co... G A 1S 
Gray-Blaisdell Co So 
Gray & Prior Machine Co 7 
Greaves, Klusman & Co 77 
Greenwald Co., 1. & E 62 


Ilammacher, Schlemmer & Co. 55 
Ilampden Corundum Wheel Co. 66 
Ilanna, E. E 

Hardinge 


Bros S7 


Harrington, Son & Co., In¢ 

kdw 83 
Harris Oil Co a w 60 
Hartford Pattern & Model Co. S7 
Hlartford Steam Boiler Insp 

& Ins. Co 61 
Hawley Down Draft Furnace 

Co 6 
Ilay-Budden Mfg. Co 77 
Hlendey Machine Co Da 
Ilerron & Bury Mfg. Co S2 
Hill, Clarke & Co. 13 and 91 


Hlilles & Jones Co D4 
Ilisey-Wolf Machine Co 65 
Iloefer Mfg. Co 13 
Hoggson & Pettis Mfg. Co 66 


Horsburgh & Scott Co ith Covel 
Horton & Son Co... E 66 
Howard Iron Works 59 
Hunt Co., C. W 70 
Hunt & Co., Robt. W 7D 
Ideal Opening Die Co 67 
Ingersoll Milling Mach. Co DS 
Ingersoll-Sergeant Drill Co 83 
Iroquois Machine Co 76 
Jantz & Leist E:ectric Co 74 
Jeffrey Mfg. Co., The on 
Jenkins Brothers oo 
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Barrels, Steel 


Kilbourne & Jacobs 
lumbus, O 


Bars, Boring 


Cleveland Twist Drill Co., Cleve 
land, O 
Underwood & Co., H. B., Phi'a 


delphia, Pa 


Belt Dressing 


Dixon Crucible Co., Jos., Jersey 
City, Mm. @ 
Harris Oil Co., A. W., Provi., R. I 


Belt Filler 


Schieren & 
York. 


Co., Chas. A., New 
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Machine Co 


IS and So 


Jones & Lamson 


Machine Co., R. A 16 
Mfg. Co ] 


Kelly 
Kempsmith 
Keuffel & ‘ 
Kilbourne & Jacobs Mfg. ¢ 


Esset 


Landis Tool Co SO 
Lane Mrg Co TO 
Le Blond Machine lool ( 
R kK tl ( 

Le Count Wi ‘} OG 
Link-Belt Engineering Co S4 
Lodge & Shipley Mch. Tool ¢ " 
Long & Allstatter Co S1 
Lubriphite Co., The GO 
Lunkenheimer Co rl 

) Go 
McCabe, J. J 3 and 20 
MeCrosky, 1 Bb 7% 
Marshall & Hlusehart Mach. ¢ o1 
Mechanical Apnoliance Co Th 
Merrell Mfg. Co Go 
Merri Bros x S7 
Merritt & Co & 
Mich. College f Mines 61 
Middletown Machine Co 61 
Mietz, August 61 


Milwaukee Electric Co 7 


Milwaukee Machine Tool Co S4 
Miner & Peck Mfg. Co TS 
Mitts & Merrill 63 
Morse Chain Co »S 
Morse Twist Drill & Mach. Co. 17 
Morse, Williams & Co 63 
Mueller Mach. Tool Co 67 
Nanz & Co., H 13 


Narragansett Machine Co 

Sl and S82 
National Electric Co 74 
National Machine Tool Co 57 
New Britain Machine Co 76 
New England siachine Co St 
New Era Iron Works 61 
New Haven Mfg. Co bo 
New Process Raw Hide Co 62 
New Process Twist Drill Co 65 
Newton Mach. Tool Wks In 11 
N. Y. Belting & Vacking Co 60 
Nicholson & Co., W. H a 
Nicholson File Co 17 


Niles-Bement-Pond Co and 90 
Northampton Emery Wheel Co. S1 
Northern Machinery Co 90 
Northern Electrical Mfg. Co » 


Northern Engineering Works. 70 
Norton Emery Wheel Co 7 
Norton Grinding Co S1 
Nuttall Co., R. D 62 
Obermayver Co rhe S SO 
©. K. Tool Holder Co re) 
Olds Motor Works 61 
Oster Mfg. Co S3 


Packard Machinery Co., ©. L. 91 


Parker Co., Chas Si 
Patriarche & Bell SS 
Patterson, Gottfried & Hunter 

Co Ltd m2 
Pattison Mach. Co... W. N 1 
Pawling & Harnischfeger 70 
Paxson Co., J. W Te) 
Perkins Machine Co 78 
Phoenix Mfg. Co 4 
Pittsburg Blue Print Co S3 
Platt, O. S 61 


Potter & Johnston Mach. Co 10 
Pratt & Whitney Co 
2. 64 and 3d Cove 
Pratt Chuck Co O68 
Prentiss Tool 
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Leather 
Patterson, Gottfried & 
Ltd., New York 
Schieren & aa. 
York 
Shultz Belting Co., St 
Belting, Rubber 
N. Y¥ sSelting & Packing Co 
York. 
Peerless 
York 
Belts, Polishing 
Barr. H. G., Worcester, Mass 
Bending Machinery, Plate 
Ililles & Jones Co., Wilmington, 
De! 
Perkins Mach. 
Mass. 
Wickes Bros., 


Belting, 
Hunter, 
Chas. A., New 


Louis, Alo 


New 


Rubber Mfg. Co., New 


Soston, 


Co., So. 


New York 


jm. 
i) I \ 1) 
Railway \I ‘ x 
Rand Dri ( SY 
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t 1 ¢ I I ‘ 
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Ss i \ 
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Stand 1 ¢ rh Ste ( 7s 
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Stee kK \I v ‘ s 
Ste Ss I> i « s 
Stee » SS 
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Thompson, Ilug ; 
rhroop Ve ‘ 7h 
oor vy. | } ry 
rriumph 1! 
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ru Ww. W.4¢. 1 eo 
Un Ww d & ¢ = & 
Veed Mfg. ¢ ’ 
Ward & Son, Edg I SS 
Warner & Sw vy ¢ 
Wasl rn Sh oo 
Watson-S n ¢ ‘ 
Webster & Pers | 
Wells Bros. ¢ ) 
Wes t Chuck ¢ “ie 
West Haven Mfg. ¢ j ‘ 
Westinghouse I & M ‘ 
Wl mb Mfg. ¢ ( 
Whitney Mfg. ¢ GG at ) 
Wh nM hit ( ’ tye 
Wickes Bros " 
W & Sor lol eo 
Winds M ne ¢ | ‘ 
\W rk \ { I} > 
Woodward & Powe l’lane r “ 
Woodward & Rogers Co S 
Worcester M ! Screw Co ret 
Wormer Machinery ¢ C. 4 ] 
Wvke & Co J 7 
\W ne& @G wl 11 ‘ 
\ & Tow! M ‘ 
Bending Machines, Hy- 


draulic 
Bement, Miles & ¢ New York 
Watson-St man Co New York 


Bending Machines, Power 

Bethlehem Foundry & Mach. ¢ 
So. Bethlehem, Il’a 

Cincinnati Punch & Shear ¢ 
Cincinnati. O 

Reade Machinery ¢ ‘ 
‘>? 

Blocks and Tackles 

See lloists, Hand 

Blowers 

Am. Gas Furnace Co., N. Y. City 


Buffalo, N. } 
«& Forge Co., 


tuffalo Forge Co., 

Champion Blower 
Lancaster, 1’ 

Exeter Mach 


" 
Wks., Exeter, N. Il 
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Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Niles ‘Tool Works Co., New York. 


Crank Pin Turning Machine | Bement, Miles & Co., ore — 
td., Jonn, 


Blue Print Machines Chains, Driving Consulting Engineer Cutting-Off Machines 
Keuffel & Esser Co., New York. Boston Gear Works, Boston, Mass Dodge & Day, Philadelphia, Da Dement, Miles & Co., New York 
ittsburg Blue Llrint Co., Pitts Bridgeport Chain Co., Bridgeport, | Thompson, Hugu L., Waterbury, | Bignall-Keeler Mfg. Co., Edwards 
burg, Wa. Conn. Conn. ville, Ill. 
, Federal Mfg. Co., Cleveland. O. Controller ; Brown & Sharpe Mfg. Co., Provi 
Blue Print Wringers Jeffrey Mfg. Co., The, Columbus, ee esate dence, R. 1. ; 
Keuffel « Esser Co., New York. Ohio. : ; ; . ; Davis Mach. Co., W. P., Roches 
Pittsburg Blue Print Co., Pitts Link Belt Engr. Co., Phila... I’a Cutler-Hammer Mfg. Co., Mil- ter, B. F. 
£ a " ‘ 
burg, Va. Morse Chain Co., Trumansburg ee mage’ pts r & Supply C pr tr Mach. Co., south 
N. Y. alt c ‘1c ontroller & Supply (*oO., Sudbury, Mass 
Boilers Whitney Mfg. Co., Hartford, Ct. Cleveland, 0. Newton Mach. Tool Wks., Phila 
Chandler & ‘Taylor Co., Indian Copin Wachines delphia, Pa. : . 
apolis, Ind Chucking Machines = s ‘ ‘ ‘ ‘ Niles Tool Works Co., New York 
Hawley Down Draft Furnace Co., Brown & Sharpe Mfg. Co., Provi Long & Alls atter Co., Hamilton, | pond Macn. Tool Co., New York 
Chicago, II! i E Ohio. 

Struthers-\,ells Co., Warren, Pa. Poni e ‘Automatic Mach. Co., | Correspondence Schools eae oa - ce 
Wickes bros., New York. Cleveland. O ' ° : ” | gee Schools. Corres ee Veeder Mfg. Co., artford, Conn 
vel: i ‘ ; 8, spondence. 

Bolt and Nut Machinery — Mach. Tool Co., Worcester, Cost Keeping System Diamond Tools ; 
Detet ey Mach. co ‘Bal Le Blond Mach. Tool Co., R. h., | Industrial Time Keeping & Cost | Stee! Set Diamond Co., New York 
etrick & Kiarvey Mach. LO., bt Cincinnati, O System, Bantam, Conn. Dies, Sheet Metal 

timore, Md. Potter & Johnston Mach. Co é (ts : : 

’ . , ry , : . aiid + | Counterbores hliss C “a slyn, N. Y. 
Howard Iron W ks., Buffalo, N. Y. Pawtucket, R. I. ripe ‘ a _— ; gf Roe en ian 
7 & Whitney Co., tlartford, Pratt & Whitney Co., Hartford. | * locomb Co., J. T., Provi., R. I “ 7 MIg : , 
mike Macu. & Tool Co., Cleve- aca to » B Wersester, Mase Countershafts Perkins Mach. co., So. Boston, 

land, O. a : ae Warner & Swasey Co., Cleveland, | Builders’ Iron rury., Provi., R. I. | | Mass. a grr 
Webster & Perks Tool Co., Spring Ohio. . National Machine Tool Co., Cin Toledo Mach. & Tool Co., Toledo, 
mada er ae oe, Se, Ys Pratt & "Whitney Co., Iartford saree 
@ 2y : rd, 7 
Books, Mechanical Cc . 4 Dies, Threading, Opening 
Chueks, Drill onn. a : ; 
Baird & Co., Henry Carey, Phila- om — Reeves Pulley Co., Columbus, Ind Errington, F. A., New ork. 
de!phia, Pa. Almond, T. a ee, 2 Y. Wilmarth & Morman Co., Grand | Geometric Drill Co., New Ilaven, 
Derry-Collard Co., New York. — * Co., R. H., New Haven, Rapids, Mich. -~. —— , Die - York 
Henley & Co., N. W., New York. weg om . 3 : . eal Opening e Co., New York. 
Wiley & Sons, John, New York. Cleveland Twist Drill Co., Cleve- | Counters, Machinery Jones & Lamson Mch. Co., Spring 
. _ land, O. . | Veeder Mig. Co., Hartford, Conn. field, Vt. 
Boring and Drilling Ma- | Cushman Chuck Co., Hartford, Ct. Modern Tool Co., Erie, l’a 
chines, Horizontal Goodell-Prac Co., Greenfield, | Counting and Printing | pratt & Whitney Co., Hartford, 
Barnes Co., B. F., Rockford, tll. we a oe Wheels Conn. 
“ , > s Ie y orton « sons De» Cc ope ror ’ Syracuse y f 
a om = W. I. & John, Rock net Ramin Cee. Franehe Mfg. h 0., Syracuse, N. Y. | nowel Pins 
Beaman & Smith Co., Provi., R. 1. | ™ dern ‘Tool Co., Erie, Pa. Couplings, Shaft Beskin Mfg. Co., Canton, Ohio 
Bement, Miles & Co., N. Y. City. Morse Twist Drul & Mech. Co., | Caldwell & Son Co., H. W., Chi- | Obermayer Co., 8., Cincinnati, 0 
Betts Mach. C'o., Wilmington, Del. Se _— wees 4X eago, Ill. ; Winkley Co., Hartford, Conn 
Binsse Mach. Co., Newark, N. J. ratt iuck Co., Brankfort, N. 1. | Cresson Co., Geo. V., Philadel., Pa. " 
Dallett & Co., Thos. H. Phiia.. Pa. | >(andard Tool Co., Cleveland, O. | Davis Mach. Co., W. P., Roches- | Drawing Boards and Tables 
Detrick & Harvey Mach. Co., Bal- — — Mach. Co., Wilming- , ter, N. Y. . Keuffel & Lsser Co., New York 
timore, Md. ton. ve . E ’atterson, Gottfried & Hunter, : 
Draper Mach. Too! Co., Worcester, | ‘Whitney Mfg. Co., Hartford, Ct. Ltd., New York. Beawing tnstreme — 
Mass. W poe Mach. Co., D. E., New | Stuart, R. J., New Hamburg, N. Y | Keuffel & Esser Co., New York 
Fosdick Mach. Too: Co., Cincin- ondon, Conn. Cranes 
i, O : . Drilling Machines, Bench 
MeCabe J. J.. New York Chucks, Lathe Brown Hoisting Mach. Co., N. Y. Barnes Co.. W. F Fig on Rock 
. » ove sy ANE RK. z : . 7 City s ue > 3 e . oO“ 
Newton Mach. Tool Wks., Phila- | Cushman Chuck Co., Hartford, Ct. | .o- 's: ‘ ; ford, lil. 
delphia, Pa. ..oggson & Pettis Mfg. Co., New a a patch peng . Pratt & Whitney Co., Hartford, 
Niles Tool Works Co., New York. Haven. Conn. oman ety | “ngr. Co., Cham- Conn. 
Pond Mach. Tool Co., New York. The EK. Horton & Son Co., Wind- Cley - ovine ha & Car Co.. Wick 
Pratt & Whitney co., Hartford, sor Locks, Conn. ur a” rane « Car Co., c Drilling Machines, Boiler 
Conn. Pratt & Whitney Co., Hartford, | . Ue »- , ; non Ga Cee. 3 we. «a 
Prentiss Tool & Supply Co., New Conn Curtis & Uo. Mfg. Co., St. Louis, ease te oo ms + - 
York. F Skinner Chuck Co., New Britain, |, Mo ; a. ‘ a Tool "he Os 
Warner & Swasey Co., Cleveland, Conn. I rane se Crane & Hoist Bick a, — « 00 0.. in 
O. »estcott Chuck Co., Oneida, N. Y. Co., Franklin, Pa. , : ee gk hi , 
Whiton ane Co. D. k., New Lane Mfg. Co., Montpelier, Vt. Dallett & Co., Phos. H., I hila.. Pa 
Boring and Turning Mills London, Conn Niles-Bement-Pond Co., New York. | Niles Tool Works Co., New York 
American Tool Wks. Co.. Cin.. O , , Northern Engineering Works, De- | Pond Mach. ‘lool Co., New York 
“me iles & Cc dour Wi : "ks, Se troit, Mich. 
Bement, Miles « Co., New York. ( huc ks a ; ; Obermayer Co., S., Cincinnati, 0. | Drilling Machines, Multiple 
Bertram & Sons Co., Ltd., John Whit Mach. Co., D. E New ; ; , : 3 
Dundas, Ont : ‘ ‘ Le ner n c a Ors , soi ial Pawling & Harnischfeger, Milwau Spindle 
pet J ° .ondo Oo , lic : ae } ' 
Betts Mach. Co., Wilmington, Del. ; ,_ kee, Wis, _ | American Tool Wks. Co., Cin., © 
Brown & Zortman Mchy. Co : *k ; | Sellers & Vo., Wm., Philadel., Pa taker Bros., Toledo, O. 

\ i aichy. +» | Chucks, Split “ = , > : 
Pittsburg, Va IP il Watch Tool C inetns | Crank Shafts Barnes Co., B. F., Rockford, I1! 
ar a a ’ bh Bae aneul atch 00 Ox. »oston, | arnes ’ ’ . & J ro 
a lool Co., Bridge Mass | Standard Connecting Rod _ Co., —— aw” W. F. & John, Rock 

oO ‘. oO - F 1 Poaver Fs : ve 4 ° 

| Hardinge Iros., Chicago, I! | Beaver Falls, Pa. Barr, H. G.. Worcester, Mass 
} 


Clutches, Friction 


Bertram & Sons C 


| ’ _ 4 ’ > hils 
| Underwood & Co., H. B., Phila Dundas. Ont. 





Pond Mach. Tool Co., New York. | Caldwell, Son & Co., If. W., Chi delphia, Pa tok T 
Prentiss Tool « Supply Co., New cago, 111 | i : Bickford Drill & Tool Co., Cincin 
York. Faneuil Watch Tool Co., Boston, | Crucibles nati, O. 
Warner & Swasey Co., Cleveland, Mass. Dixon Crucible Co.. Jos., Jersey | Dallett & Co., Thos. H., Phila., Pa 
Ohio Kisinger-Ison Co., Cincinnati, O. | City ; “ | Garvin Mach. Co., New York 
New Haven Mfg. Co., New Haven, | armaver C 3 Cincinnati Harrington, Son & Co., Edwin, 
Carborundum Conn . penne a dealliasptaMage i tpmaassiadiban Philadelphia, 1a 
See Grinding Wheels. Patterson, Gottfried & Hunter. Cupolas, and Ladles, Foun- | \feCabe, J. J.. New York. 
Ltd., New York. dry Marshall & Huschart Mehry. co 
Castings, Brass and Bronze Pratt & Whitney Co., Hartford, | Northern Engr. Works, Detroit, Chicago, III 
Kisinger-Ison Co., Cincinnati, O. Conn. Mich. National Automatic Tool Co 
, Smith. F. L., Franklin Falls, N. H. | Obermayer Co., 8., Cincinnati, O. Dayton, O. 
Castings, Die Molded c 1. Boile Paxson Co., J. W., Philadel., Pa. Newton Machine Tool Works 
Franklin Mfg. Co., Syracuse, N. Y. ompound, bottler . Philadelphia, Pa 
Casti s Harris Oil Co., A. W., Provi., R. I. | Cutters, Milling Niles ‘Tool Works Co.. New York 
astings, Steel Secker-Brainard Milling Mach. |] Prentiss Tool & Supply Co., New 
Christensen Engineering Co., Mil- | Compound, Pipe Joint Co., Hyde Park, Mass York. 
_waukee, Wis. Dixon Crucible Co.. Jos., Jersey | Brown & Sharpe Mfg. Co., Provi- |] Woodward & Rogers Co., Hart 
SJationa zlectric Co., Milwaukee, ‘ity dence, . ° ord, onn. 
Nati 1 Elect ; Mil k City, N. J ‘ 1 R. 1. ford, ¢ 
; Wis. Cleveland Twist Drill Co., Cleve 
Uniform Steel Co.. Rahway, ae i Compressors, Air P ae ae , sies Be nee Machines, Pneu- 
: may «& ard, Athol, Mass. m c 
» . Pie ’ ar . . % , » x - . 4 : 
Centering Machines <7 hard Mach. Co., Boston, | Ingersoll Milling Mach. Co., Rock Chicago Pneumatic Tool Co., Chi 
Bement, Miles & Co., New York. lass . —" ‘ aia ford, Ill. cago, ; 
Niles Tool Works Co., New York. , mean 'nes lool Co., Chi- | yforse Twist Drill & Mach. Co., Cleveland Pneu. Tool Co., Cleve 
Phoenix Mfg. Co., Hartford, Conn. es J : Mi , New Bedford, Mass. land, O. 
Pond Mach. Tool Co., New York. . ne N. A., Milwaukee, Rogers. John M., Boat, Gage & | phila. Pneumatic Tool Co., Phila 
Whiton Machine Co., D. E., New : ‘ped , . ; lbrill Works, Gloucester City, delphia, Va 
London, Conn. Curtis & Co. Mfg. Co., St. Louis, N. J Railway Appliances Co., Chicago 
Woodward & Rogers Co., Hart- |, Mo : . Standard Tool Co., Cleveland, O. — 7 , ii 
ford, Conr Gray-Blaisdell Co.. Bradford, Pa. Whi wy Mfg. C Hartford, C : , ‘ , , 
d, Conn ilerron & Bury Mfg. Co., Erie, Pa litney Mfg. Co., Hartford, Conn Rand Drill Co., New York. i 
Centers, Planer Ingersoll-Sergeant Drill Co., New | Catting-off Tools —_ Pas Equip. Co S 
é > fork ae ; uis, Mo 
Fay & Scott, Dexter, Me r 5 ‘ eae ait Armstrong Bros. Tool Co., Chi 
New Haven Mfg. Co., New Haven, | and Drill Co., New York. cago, Ill : Drilling Machines, Portable 
Conn. . ” a : O. K. Tool Holder Co., Shelton, 
Pratt & Whitney Co., Hartford, | Commect*ns Rods and Straps Conn Dallett & Co., Tnos. H., Phila- 
Conn. Standard Connecting Rod Co., | Pratt & Whitney Co., Llartford., delphia, Pa 








Reed Co., F. E., Worcester, Mass. Beaver Falls, Pa ' Conn Illsey-Wolf Mch. Co., Cincin., O 




















Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 
Bement, Miles & Co., New York. 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont. 

Bickford Il rill & Tool Co., Cin- 
cinnati, O. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 


Fosdick Mach. Tool Co., Cincin., O. 

Gang .o., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Vhiladelphia, Pa. 


Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 


Chicago, III. 
Mueller Mach. Too! Co., Cincin., O. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Reade 
Ohio 


Machinery Co., Cleveland, 
Drilling Machines, Turret 
Niles Tool Works Co., New York. 
Quint, A. D., Hartford, Conn. 


Drilling Machines, Upright 





American Tool Wks. Co., Cin., O. 
Baker Bros., ‘toledo, O. 
arnes Co., B. F., Rockford, Il. 
Barnes Co., W. F. & John, Rock 
ford, Ill 
Barr, H. G., \Worcester, Mass 
Bement, Miles & Co., New York 
Lertram & Sons co., Ltd., John, 
Dundas, Ont 
Brown & Zortman Mehry. C 
Pittsburg, Va 
Cincinnati Mach. Tool Co., Cin., O. 
Davis Mach. Co., W. V., Roches 
N. ¥ 
Slate Mi: ! ( Ila 
Con 
Mach lor ( Cincin- 
. & 
& Eberhardt, Newark, N. J. 
llarrington & Son Co., Edwin, 
Philadelphia, Va. 
Hill, Clarke & C Boston, Mass 
Hoeter Mfg. Co., Freeport, Ill 
Le Blond Mach. ‘Tool Co., R. K., 
Cincinnati, O 
McCabe, J. J., New York. 
Marshall & tiuschart Mchry. Co., 
Chicago, lil. 
Niles Tool Works Co., New York. 
New Haven Mfg. Co., New Haven, 
Conn 
Pratt & Whitney Co., Hartford, 
Conn 
Prentiss Tool & Supply Co., New 
York 
Sibley & Ware, South Bend, Ind. 
Washburn Shops, Worcester, 
Mass 
Whitney Mfg Co., Hartford, 
Conn. 


Woodward «a Harv- 


ford, Conn. 


Kogers co.. 


Drills, Center 


Pratt & Whitney Co., Hartford, 
Conn 

Slocomb Co., J. T., Providence, 
R 

Drills, Rail 

Bement, Miles & Co., New York. 

Niles Tool Works Co., New York. 


Drills, Ratchet 


l’arker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Dynamos 

Akron Elec. Mfg. Co., Akron, O. 

C & C Electric Co., New York. 

Christensen Engineering Co., Mil 


\.is 
Electric C 


waukee, 
Commercial 
apolis, Ind 


Indian 


2... 


Crocker-Wheeler Electric Co., Am- 
pere, N. J 

General Elec. Co., New York 

Jantz & Leist Elec. Co., Cincin., O 

Mechanical Appliance Co., Mil 


waukee, Wis. 
Milwaukee Elec. Co., Milwaukee, 
Wis. 
National Electric Co., Milwaukee, 
vis 


Northern Elec. Mfg. Co., Madison, 


8. 

Robbins & Myers Co., Springfield, 
Ohio. 

Sprague Elec. Co., New York. 

Storey Motor & Electric Co., Har- 
rison, N. J. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 





Pittsburgh, Pa. 


\MERICAN 








Electrical Supplies 


Akron FE Mfg. Co., 

Commercial Electric 
apolis, Ind. 

General Elec. Co., 

Milwaukee Elec 
Wis. 

Storey Motor & Electric Co., Har 
rison, N. J. 

Triumph Elec. Co., Cincinnati, O 

Western Electric Co., Chicago, II! 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Akron, O 
Co., indian 


ec 


New 
Co., 


York 


Elevators 

Albro-Clem Elevator Co., Phila 
delphia, Pa 

Curtis & Co. Mfg. co., St. Louis, 
Mo. 

Hioward Iron Wks., Buffalo, N. Y. 

Morse, Williams & Co., Vhila., Pa 


Emery Wheels 


See Grinding Wheels 


Emery Wheel Dressers 
Calder, Geo. .:., Lancaster, Pa 
Enclosures, Tool-room 
Merritt & Co. Philadelphia, Pa 
Engines, Automobile 

Olds Motor Works, Lansing, Mich 


Engines, Gas and Gasoline 


tay State Gas Engine ¢ Bos 
ton, Mass 

foos Gas Eug. Co., Springfield, O 

Middletown Mach. Co., Middle 
t Ww n ‘) 

Mietz, Augus New York 

New tra lron Wks., Dayton, ) 

Olds Motor Wks.. Lansing, Mic! 

Regal Giaso engine ¢ ( 
\ ‘ M 

Struthers-Wells Co., Warret! a 

Kxngines, Steam 

Buffalo Forge ¢ Buffa a 

Chand « ( Ind 
i} Ina 

Frick Ce Waynesboro, la 

Rand Drill Co.. New York 

Struthers-Welis Co., Warren, Da 

Fans, Electric 

General Electric Co., New York 

Northern Ele Mfg. «o., Madison 
Wis 

Sprague Elec. Co., New York 

Western Electric Co., Chicago, | 

Westinghouse Elec & Mtg. ¢ 
Pittsburgh, Va 

Fans, Exhaust 

Allis n «& t Mfg. ¢ Sag 
ma Mi ; 

Buffalo Forge Co., Buffalo, N. ¥ 

Feed Water Heater and 
Purifier 

Ilawley Down Draft Furnace Co., 
Chicago, Ill 

Files and Rasps 

Barnett Co., G. & H., Phila., Pa 

Hammacher, Schlemmer & Co., 
New York 

Nicholson File Co., Provi., R. I 

Patterson, Gottfried & Hunter, 
Ltd., New York 

Filing Machines 

Cochrane-Bly Mach. Co., Roches 
ter, N ; 

Fillers, Oil Can 

rhe Winkley ¢ Hiartford, Conn 

Rabiger Bros. & Co Phila l’a 

Fillet. Leather and Wood 

eskin Mfe ‘ Canton a] 

Fittings, Steam 

Crane Co., Chicago, I : 

Crosby Steam Gage & Valve Co 
Boston, Mass 

Jenkins Bros., New York 


Lunkenheimer Co., Cincinnati, © 

Walworth Mfg. Co., Boston, Mass 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Forges 

Buffalo Forge Co., Buffalo, ». Y 

Miner & Peck Mfg Co., New 
Haven, Conn. 

Patterson, Gottfried & Hunter, 


Ltd., New York. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 


Wyman 
Mass. 


& Gordon, Worcester, 


Milwaukee, | 
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Forgings, Hydraulic 


Wyman & 
Mass 


Gordon, 


Forgings, Steel 


Hay-ludden Mfg. Co., Brooklyn 
N. ¥ 


Wyman & Gordon, Worcester 


Mass 


Foundry Farnishings 


Obermayer Co., S., Cincinnati, O 
axson Co., J. W Vhiladel., Da 
Furnaces, Coal and Oil 
Buffalo Forge Co., Buffalo, N. \ 
Hawley Down Draft Furnace C 
Chicago, Ill 
Obermayer Co., S., Cincinnati, 
Furnaces, Gas 
Am. Gas Furnace vo., N. Y. City 
Chicag «lexible Shaft Co., Chi 
cago, Il. 
Furniture, Machine Shop 
New Britain Mach. Co., New Brit 
ain, Conn 
Gages, Recording 
Bristol ¢ Waterbury, Conn 
Gages, Standard 
brown & Sharpe Mfg. ¢ I 
dence, K. 1 
Rogers John M 8 Gage « 
Drill Work G ster ¢ 
N. J 
Sawver To Mfg. ¢ I ! 
Mass 
_ , ( l l K 
St ett ¢ l s \ Mas 
Gages, Stemm 
( sby Steam G & Va 
Lostor Wass 
Gear Cutting Machinery 
Dbecker-Brainara Milling Ma 
or lIiyde s’‘ark, Mass 
Bickford D1 & || ( Cin., © 
Brown & Sharpe Mfg. ¢ i 
den Rn. | 
wig s eM 
1 ‘ 
Fellows Gear Shaper ¢ Sy xv 
tield Vt 
Gleason To ‘ Rochester, N. \ 
(;ould & Eberhardt, Newark, N. J 
Ilarrington & Son ¢ Ledw 
Philadelphia, Da 
Newton Mch lool Wks., Phi 1’ 
Niles Tool Works Co., New Yor 
Whiton Machine Co., D. E., New 
London, Conn 
| Gears, Cut 
Bilgram, Hugo, Vhiladelphia, l’a 


Roston Gear Works. Boston, Mass 

Brown & Sharpe Mfg. Co., VProvi 
dence, R 

Faweus Mch. Co., Pittsburgh, l’a 

Fellows Gear Shaper Co., Spring 
field, Vt 

Gleason Too! Co Kochester, N. 

Gould & Eberhardt, Newark, N. J 

Grant Gear Works, Boston, Mass 

Harrington, Son «& Co Edwit 
Philadelphia, l’a 

Horsburgh «& Scott Co rhe 
Cleveland, O 

New Process Kaw Hide Co., Syra 
cuse, N 

Nuttall Co., at. D., Pittsburgh, I’ 

Patterson, Gottfried & Iluntet 
Ltd.. New York 

Philadelphia Gear Works, Vhila 


delphia, Va 


Sawyer Gear Wks., Cleveland, © 


Simonds Mfg. Co., Pittsburgh, l’a 

Gears, Molded 

Caldwell & Son Co., H. W., Cui 
eago, Il) 

Franklin Mfg. Co., Syracuse, N. ¥ 

Greenwald Co., I. «w &., Cincin., + 

Gears, Rawhide 

Chicago Raw Hide Co., Chicago 
11] 

Faweus Macaine Co., Pittsburgh 
Ia 


Iilorsburgh & Scott Co., Cleveland 
Ohio 

New Process Raw Hide Co., 
cuse, N Y 

Nuttall Co., 


Syra 


R. D., Pittsburgh, I'a 


Gears, Worm 

Albro-Clem Elevator Co., Philade! 
phia, Pa. 

Fawcus Mach. Co., Pittsburgh, l’a 

Morse, Williams & Co., Phila., l’a 

Nuttall Co., R. D., Pittsburgh, la 

Simonds aifg. Co., Vittsburgh, Ia 


Worcester, 


Wilmarth 


Graphite 

Dixon Cruc e Ce Jos Jersey 
La, oJ 

Lubriphite Co., Jersey City, N. J 

Obermayer Co., S., Cincinnati, O 

Grinders, Center 

Heald & Son, L. S., Barre. Mass 

Hisey-Wolf Mach. Co., Cincin.. O 

Grinders, Cock 

Windsor Mach. Co.,. Windsor, Vt 


Grinders, Cutter 


Adams Co., wubuque, Iowa 
awe Mach. Co., Greenfield 
Becker-Brainard Milling Mach 
Co., Hyde Dark, Mass 
Brown & Sharpe Mfg. Co.. Prov 
dence, t i 
Cincinnati Milling Mach. Co.. Cir 
cinnati, © 
Garvin Machine ¢ New York 
Norton Emery Wheel ¢ Wi 3 
ter, Mass 
Pratt & W ley ¢ Ilar i 
Cony 
Rive Dock ¢ Bo Mass 
Woodw «& Roge ( lla 
Grinders, Dise 
Bes & ( Cl 
o X 
Gorton Ma ( G K 
\\V 
I M ( Nev ) t 
Kt M ( Oshk \ 
Grinders, Drill 
( t M ( (y kK 
WW 
If & S — M 
SI | ( ( ‘ I ( 
Was Ss \W 
Mas 
Wilt & M { 
| i M 
Grinders, Tool 
Rt ( is. | R | 
L a \\ l & J Kt 
it » & @ s M 
Br n& S M ( | \ 
Rn. | 
Dia qd M; ( Prov Kt 
Gis} M ‘ Madis \\ 
Land l ( Way sb ] 
Modern ‘I ( erie, I’ 
Nort ’ | \ W! ( 
Leer Mass 
Rans Mt ( Oshi \ 
Safety mery Wis ( Sp 
field ‘> 
Throop 1% iting ¢ Buff 
N. } 
Whitney Mfg »., Hartford, ¢ 
Grinding Machines 
1h ( ( I! ( 
I 
Brown & Sharpe Mfg. ¢ It 
dence, R. I 
Builders Iron Foundry Prov 
dence R. | 
Diamond M Co Proy Kt 
lalker Sir Pr « I’) a., D’a 
Goode l ( Greenti« 
Mass 
Gorton Mach. (¢ (it Racit 
Wis 
Greenfield Mach. Co Greentield 
Mass 
Hill, Clarke « Co., Boston. Mass 
llisey-Wolf Mech. Co.. Cinein.. O 
Iroquois Mach. Co New York 
Landis Tool Co Waynesboro, Pa 
Marsha & Iluschart Mehry. ¢ 
Chicago, | 
Mechanical ppliance Co M 
waukee, Wis 
Northampton Emery Wheel Co 
Leeds. Mass 
Norton Emery Wheel Co., Worces 
ter, Mass 
Norton Grinding Co Worcester 
Mass 
Prentiss Tool & Supply Co., New 
rk 
Ransom Mfg. Co.. Oshkosh, Wis 
Safety Emery Wheel Co., Spring 
field, Ohio 
Throop Perforating Co., Buffalo, 
Washburn Shops, Worcester, 


ass 


Webster & Perks Tool Co . Spring 


field, O 


& 


uorman © 


Rapids, Mich 


| Woodward 


ford, Conn. 


«& 


Rogers Co., 


Grand 


Hart 
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Grinding Wheels 
Builders’ [tron Foundry, Provi- 
dence, An. I . 
Niagara Falls, 


Carborundum Co., 
NY 


Diamond Mach. Co., Provi., RK. I. 
Hampden Cor. Wheel Co., Bright- 


wood, Mass. 

Northampton wmery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass 


Safety Emery Wheel Co., Spring- 
field, O. 
Whitney 


Mfg. Co., Hartford,Conn. 


Gun Barrel Machinery 
Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. I 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E Worcester. Mass. 
Hack Saw Blades and 


Frames 


Diamond Saw 
suffalo, 
Goodell-Pratt Co, 

Mass. 
Hammacher, 
New York 
Patterson, Gottfried & 
Ltd., New ork 
Starrett Co., L. S., Athol, Mass. 
West Haven Mfg. Co., New Haven, 
Conn. 


& Stamping Wks., 
¥. 

Greentield, 
Schlemmer & Co., 


Hunter, 


Power 
& Stamping Wks., 


Hack Saws, 
Diamond Saw 
Buffalo, N 

Hoefer Mfg. Co., Freeport, [Il. 
West Haven Mfg. Co., New Haven, 
Conn. 


Hammers, Drop 

Bement, Miles & Co., New York. 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 


Merrill Bros., Brooklyn, N. Y. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Perkins Mach. Co., So. Boston, 
Mass. 


Toledo Mach. & Tool Co., Toledo, 
Ohio. 


Hammers, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Cleveland Pneumatic 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Ingersoll-Sergeant Drill Co., New 
York. 

Phila. Pneu. Philadel- 
phia, Pa. 

Railway Appliances Co., Chicago, 


Tool Co., 


Tool Co., 


Rand Drill Co., New York. 


Standard Ry. Equip. Co., St. 
Louis, slo. 

Steel Roll Mangle Co., Chicago, 
Ill. 

Hammers, Power 

Scranton & Co., The, New Haven, 
Conn. 


Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Idry. & Mach. Co., So. 
Bethlehem, Va. 

Chambersburg lngr. 
bersburg, Pa. 


Co., Cham- 


Cleveland Punch & Shear Wks. 
Co., Clevelanc, O. 

Heating and Ventilating 
Apparatus 

Buffalo Forge Co., Buffalo, N. Y. 

Heating Machines, Auto- 
matic 


Am. Gas Furnace Co., New York. 


Hoisting and Conveying 
Machinery 

Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 


cago, Il. 


Hunt Co., C. W., West New Brigh- 


ton, N. Y. 
Link Belt Engineering Co., Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 
Hoists, Electric 


Cc & C Electric Co., New York. 
Hunt Co., C. W., West New Brigh- 


ton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling «& ifarnischfeger, Mil- 


waukee, Wis. 
Sprague Llectric Co., New York. 





Hoists, Hand 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

Yale & ‘Towne Mfg. Co., New 
York 

Hoists, Pneumatic 

Chicago Pneumatic Too! Co., Chi- 
eago, Ill. 

Cleveland Ineumatic Tool Co., 
Cleveland, O 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., De- 
troit, Mich. 

tand Drill Co., New York. 

Igniters, Gas Engine 

Dayton Electric Mfg. Co., Day- 


ton, O. 
Indicators, Speed 
Starrett Co., L. S., Athol, Mass. 


Indicators, Steam 
Steam Gage 
Mass. 


Crosby & Valve Co., 


Loston, 
Injectors 
Lunkenheimer 
Sellers & Co., 


Co., Cincinnati, O. 
Wm., Phila., Pa. 


Inspection and Tests 


Hunt Co., Robt. W., Chicago, III. 

Instruction Schools 

See Schools, Correspondence. 

Insurance, Boiler 

Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 

Jacks, Hydraulic 

Bethlehem Fdry. & Mch. Co., So. 


Bethlehem, Pa. 


Watson-Stillman Co., New York. 


Jack Planer 


Armstrong Tool Co., Chi- 


cago, Ill. 
Key Seaters 


Baker Bros., Toledo, O. 
Bement, Miles & Co., New York. 


wros. 


Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y 


Mitts & Merrill, Saginaw, Mich. 
Whitney Mfg. Co., Hlartford, Conn. 


Keys, Machine 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Whitney Mfg. Co., Hartford, Ct. 


Lamps, Are 

General Electrie Co., N. Y. 

Western Electric Co., Chicago, 

Westinghouse Klec. & Mfg. 
Pittsburgh, Pa. 


City. 
Ill. 


Ce. 


Lathe Attachments 

National Machine Tool Co., Cin 
cinnati, O 

Lathe Dogs 


Armstrong Bros. Tool Co., Chi- 
cago, 

Besly & Co., Chas. H., Chicago, 
Ill. 

Le Count, Wm. G., So. Norwalk, 
Conn 

Pratt & Whitney Co., Hartford, 
Conn 

Tindel-Morris Co., Eddystone, Pa. 

Lathes 

American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Greenfield, 


Mass. 
Barker & Co., 
Rarnes Co., B. b., 
Barnes Co., W. F. 

ford, Ill. 
Bement, Miles & Co., 
Bertram & Sons Co., 

Dundas, Ont. 
Bradford Mach. Tool Co., Cin., O. 


Wm., Cincinnati, O. 
Rockford, III. 
& John, Rock- 


York. 
John, 


New 
Ltd., 


Brown & Zortman Mchry. Co., 
Pittsburg, «’a. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y 


Diamond Machine Co., Prov., R. I. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Fay & Scott, Dexter, Me. 


Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Gisholt Machine Co., Madison, 


Wis 
Greaves, Klusman Co., Cincin., O. 
Harrington, son & Co., Edwin, 
Philadelphia, Pa. 
Hlendey Mach. Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass 





Lathes—COontinued 

Le Blond Mach. 
Cincinnati, O 

Lodge & Shipley Mech. Tool Co., 
Cincinnati, ©. 


R. K., 


Too! Co., 


McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Milwaukee Machine Tool Co., Mil 
waukee, Wis 


New Haven Mfg. Co., New Haven, 


Conn. 
Niles Tool Works Co., New York. 
Pond Mach. ‘tool Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
Prentiss Tool & Supply Co., New 
York. 
Reed Co., F. E., Worcester, Mass. 


Schumacher & Boye, Cincinnati, 
Ohio. 
Sebastian Lathe Co., Cincin., O. 
Seneca Falls Mfg. Co., Seneca 
. Y 


Falls, N. Y. 
Washburn Shops, Worcester, 
Mass 
Lathes, Automatic Screw- 
Threading 


Automatic Machine Co., 
port, Conn. 


Bridge- 


Lathes, sgench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Ilardinge Bros., Chicago, III. 


Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co., Spring 
field, Mass. 


Lathes, Boring 


Streit Mach. Co., A., Cincin., O. 


Letters, Pattern 

Beskin Mfg. Co., Canton, Ohio. 

Brim, A. W., Seneca Falls, N. Y. 

Butler, A. G., N. Y. City. 

Levels 

Mass. Tool Co., Greenfield, Mass. 

Starrett Co., L. S., Athol, Mass. 

Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi- 
dence, R. I. 

Locomotives, Shop 

Hunt Co., C. W.. West New Brigh 
ton, N. Y 

Lubricants 

Besly & Vo., Chas. H., Chicago, III. 

Dixon Crucible Co., Jos., Jersey 
City, 2B. Jd. 

Lubriphite Co., Jersey City, N. J. 

Labricators 

Besly & Co., Chas. t1., Chicago, III. 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Ill. 

Lubriphite Co., Jersey City, N. J 

Lunkenheimer Co., Cincinnati, O. 


Machine Screws 


Atlantic Mach. Co., Boston, Mass. 
Worcester Mach. Screw Co., Wor 
cester, Mass. 


Machinery Builders, Special 


American Fdry. & Mach. Co., 
Hanover, Pa. 

Blanchard Mach. co., The, Bos- 
ton, Mass. 

Eclipse Mach. Co., Cleveland, O. 


Fawcus Mch. Co., Pittsburgh, l’a. 
Hart, Fredk., Poughkeepsie, N. Y. 


Hoefer Mtg. Co., Freeport, Ill. 

New England Machine Co., Paw 
tucket, R 

Pratt & Whitney Co., Hartford, 
Conn. 


Simonds Mfg. Co., Pittsburgh, Pa. 

Woodward & Rogers Co., Hart 
ford, Conn. 

Machinists’ Small Tools 

Besly & Co., Chas. H., Chicago, III. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe wifg. Co., Provi 
dence, R. I 

Twist 


Cleveland Drill Co., Cleve- 
land, O. 

Hammacher, Schlemmer €& Co., 
New York 


McCrosky, F. B., Cincinnati, O. 
Mass. Tool Co., Greentield, Mass. 
Patterson, Gottfried & Hunter, 
Ltd., New York 
Sawyer Tool Mfg. Co., 
Mass 
Slocomb Co., J. T., 
Standard Tool Co., 
Starrett Co., L. S., 
Wyke & Co., J. E 


Fitchburg, 


Provi., R. I. 
Cleveland, OU. 
Athol, Mass. 


joston, Mass 





Machinists’ Supplies 
Ilammacher, Schlemmer & Co., 


New York 

Patterson, Gottfried & llunter 
Ltd., New York 

Magnetic Clutch Drives 


Electric Controller & Supply Co 
Cleveland, O 

Magnets, Lifting 

Ileetrie Controlle 
Cleveland, © 


& Supply ¢ 


Mandrels, 
Nicholson & Son, W 
barre, Pa. 
Mandrels, 
Cleveland 
land, O 


Expanding 
H., Wilkes 
Solid 


Twist Drill Co., Cleve 


Morse Twist Drill & Mach. Co 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City 


a Ss 
Standard Tool Co., Cleveland, O 


Measuring Machines 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City 

Metal, Bearing 

Besly & Co., Chas. H., Chicago 
Ill. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Metal, Perforated 

Throop Perforating Co., Buffalo, 
ae # 

Micrometer Calipers 

Provi 


Brown & Sharpe Mfg. Co., 
dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Providence, 
mB & 

Starrett Co., L. S., Athol, Mass 

Milling Attachments 


The Adams Co., Dubuque, lowa. 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Whitney Mfg. Co., 


Milling Machines, Bench 
Faneuil Watch Tool Co., Boston, 
Mass. 
Hill, Clarke 
Loop-Lock 
Mass. 
Waltham Watch 
fleld, Mass. 


Milling Machines, Horizon- 
tal 


Hartford, Conn 


& Co 
Mach. 


Boston, Mass. 
Co., Waltham, 


Tool Co., Spring 


Adams Co., Dubuque, lowa. 

Beaman & Smitn Co., Prov., R. I. 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Hendey Mach. Co., Torrington, Ct 


Ingersoll Mill. Mach. Co., Rock 
ford, Ill 

Newton Mach. Tool Wks., Phila 
delphia, Va. 

Niles Tool Works Co., New York. 


Pratt & Hartiord, 


Conn. 
Milling Machines, Plain 


American Tool wks. Co., Cin., O 
Lecker-Brainard Milling Mach 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New 
Bertram & Sons Co., Ltd., 

Dundas, Ont. 

Brown & Sharpe Mfg. Co., 

dence, R. I. 

Cincinnati Milling Mach. Co., Cin 

cinnati, O. 

Garvin Mach. Co., New York 

Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kempsmith Mfg. Co., Milwaukee, 

Wis. 

Blond Mach. 7 
Cincinnati, O. 
Marshall & Huschart 

Chicago, Ill. 
McCabe, J. J.. New York. 

Owen Mach. Tool Co., Springfield, 

Ohlo. 

Prentiss Tool & Supply Co., New 


Whitney Co., 


York. 
John, 


Provi- 


Le Tool Co., R. 


Mehry. Co., 


York. 
Whitney Mfg. Co., Hartford, Ct. 
Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 
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Milling Machines, Universal 

American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New 

Bertram & Sons Co., Ltd., 
Dundas, Ont. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & vo., 


York. 
John, 


Provi 


Mass 


Joston, 


Kempsmith Mfg. Co., Milwaukee, 
is. 
Le Blond Mach. Tool Co., R. K., 


Cincinnati, O. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill. 
McCabe, J. J., 


New York. 


Niles Tool Works Co., New York. 

Owen Mach. Teo! Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
fork. 

Waltham Watch Tool Co., Spring 
field, Mass 


Milling Machines, Vertical 

Becker-Brainard Milling Mach 
Co., Hyde #’ar., Mass. 

Bement, Miles & Co., New ork. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. |. 

Garvin Mach. Co., New York 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill 

Newton Mch. Tool Works, Phila 


delphia, Pa. 
Niles Tool Works Co., New York. 
Owen Mach. Tool Co., Springtie!d, 


Ohio. 
Pratt & Whitney Co., Hartford, 
Conn. 


Milling Tools, Adjustable 


Geometric Drill Co., 
Conn. 
Rogers, Boat, Gage & Drill Wks., 


New Haven, 


ohn J} Gloucester City, N. J. 
Molding Machines 
Adams Co., The, Dubuque, lowa. 
American Foundry & Mach. Co., 
Hanover, Pa. 


Tabor Mfg. Co., Philadelphia, Pa 
Webster & Perks Tool Co., Spring 
field, O. 


Molds, Hammer and Vise 
Jaw 

Field, Chas. Hl... Providence, R. I 

Mortising Machines, Chain 


New Britain Mch. Co., New Brit- 
alin, Conn. 
Motors, Electric 


Akron Elec. Mfg. Co., Akron, O. 
C & C Electric Co., New York. 
Christensen Engr. Co., Milwaukee, 
Wis. 
Commercial Electric 
apolis, Ind. 
Crocker-Wheeler Co., Ampere, N.J. 
General Electric Co., New York 
Jantz & Leist Elec. Co., Cin., O. 


Co., Indian 


Mechanical Appliance Co., Mill 
waukee, Wis. 

Milwaukee Elec. Co., Milwaukee, 
Wis. 

National Electric Co., Milwaukee, 
Vis. 


Northern Electric Mfg. Co., Madi- 
son, Wis. 

Robbins & Myers Co., Springfield, 
Ohio. 

Sprague Electric Co., New York. 

Storey Motor & Electric Co., Har- 
rison, N. J. 


Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, :’a. 

Name Plates 

Franklin Mfg. Co., Syracuse, N. Y. 

Nat Tappers 

See Bolt and Nut Machinery. 

Oil Cups and Covers 

Bay State Stamping Works, Wor- 


cester, ass 
Besly & Co., Chas. H., Chicago, III. 
Bowen Mfg. Co., Auburn, N. Y. 
Crane Co., Chicago, III. 
Lunkenheimer Co., Cincinnati, O. 
Tucker, W. W. & C. F., Hartford, 
Conn. 


Che Winkley Co., Hartford, Conn. 





Oils 


Besly & Co., Chas. H., Chicago, III. 


Harris Oil Co., A. W., Provi., R. 1 

Oils, Slushing 

Harris Oil Co., A. W., Provi., R. 1 

Oil Stones 

Pike Mfg. Co., Pike Station, N. Il 

Packing, Steam Joint 

Jenkins Bros., New York 

. Y. Belting & Packing Co., New 
York 

Peerless Rubber Mfg. Co., New 
York. 

Pans, Lathe 

New Britain Mch. Co., New Brit 
ain, Conn 

Pans, Shop 

Kilbourne & Jacobs Mfg. Co., ¢ 
lumbus, © 

Paten cs 

saldwin, Davidson & Wight, 
Washington, D. ¢ 

Stevens & Co Milo B Washing 


ton, Lr. ¢ 


Pattern Shop Machinery 


American Mehry. Co., Grand 
Rapids, Mich. 

Baker Bros., Toledo, O 

Brown & Zortman Mcehry CO 
Pittsburg, Pa. 

Fay & Scott, Dexter, Me 

Field, Chas. Hl Providence R. I 

Greaves, Kiusman & Co., Cin.,O. 


Prentiss Tool & Supply Co., New 
York 

Washburn Shops, Worcester, 
Mass. 


Patterns, Wood and Metal 
Hartford Pattern & Model Co., 


Hartford, Conn 
Platt, O. S., Bridgeport, Conn 
Pencils 
Keuffel & Esser Co., New York 


Pinion Cutters 


Loop-Lock Mach. Co., 
Mass. 


Waltham, 


Pipe and Fittings 

Crane Co., Chicago, Ill. 

Pipe Cutting and Threading 
Machines 

tignall & 
wardsville, 


Keeler Mfg. Co., Ed 


ill. 


Curtis & Curtis Co., Bridgeport, 
Conn. 

Merrell Mfg. Co., Toledo, O 

Oster Mfg. Co., Cleveland, © 

Reed Mfg. Co., Erie, Pa 

Saunders’ Sons, D., Yonkers, N. Y 


Wells Bros. Co., Greenneld, Mass 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve 
land, O 
Saunders’ Sons, D., Yonkers, N. Y 
Standard Too! Co., Cleveland, O 
Planers 
American Tool Wks. Co., Cin., O 
Belmer Mach. Tool Co., Cin., O 
Bement, Miles & Co., New York 
fertram & Sons Co., Ltd., John, 


Dundas, Ont. 
tetts Mach. Co., Wilmington, Del 
Cincinnati Planer Co., Cincin., O 
Detrick & Harvey Mch. Co., Balti 
more, Md. 
Flather Planer Co., Mark, Nashua, 
N. H 


Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, O 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa 
Hendey Mach. Co., 
Hill, Clarke & Co., 
McCabe, J. J., New 
Niles Tool Works Co., 


Torrington, Ct 
Soston, Mass 
York. 

New York 


New Haven Mfg. Co., New Haven, 
Conn. 
Pond Mach. Tool Co., New York. 


Prentiss Tool & Supply Co., New 
York. 

Sellers & Co... Wm., Phila., Pa 

Whitcomb Mfg. Co., Worcester, 
Mass. 


Powell Planer Co., 


Mass 


Woodward & 
Worcester, 


Planers, Portable 
& Co., H. B., Phila 
Pa | 


Underwood 
de!phia, 


Planers, Rotary 


Bement, Miles & Co., New York 

Cleveland Punch & Shear Works, 
Cleveland, O 

Newton Mach. Tool Wks., Phila 
delphia, Pa 

Pond Mach. To Co., New York 

Underwood «& (¢ i. B l i 


delphia, Pa 


Presses, Drop 

Miner & Pe Mfg. ¢ New 
Ilaven, ¢ 

Presses, Hand 

Perkins Mach. ¢ Ss Boston 
Mass 


Presses, Hydraulic 
Watson-Stillman Co., New York 


Presses, Power 


Automatic Mach. Co., Bridgeport 
Conn 

sjethlehem Fdry & Mch. Co., So 
Bethlehem, L'a 

tliss Co., Ek. W., Brooklyn, N. Y 

Chambersburg Engr. Co., Cuam 
bersburg, La 

Perkins Mach. Co., So Boston 
Mass 

Prentiss Tool & Supply Co., New 
York 

Toledo Machine & Tool Co., To 
ledo, 2 

Profilers 

Garvin Mach. Co., New York 

Pratt & Whitney Co., Hartford 
Conn. 


Pulleys 


American Pulley Co., Phila., Pa 


Caldwell & Son Co., HL. W., Chi 
cago, Ill 

Cresson Co., Geo. V., VPhila., Pa 

Federal Mfg. Co., Cleveland, O 


Howard Iron Wks., Buffalo, N. Y 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Columbus, Ind 
Cincinnati, O 


Reeves Pulley Co., 
The Xylotite Co., 
Pulleys, Friction Cone 


Evans Friction Cone Co., Boston 


Mass 
Pulleys, Speed Changing 
Speed Changing Pulley Co 
Indianapolis, Ind 


Pulley Turning 
Machines 


and Boring 


& Co., Edwin 


Harrington, Son 
Philadelphia 


New Haven Mfg. Co., New Haven 
Conn 

Niles Tool Works Co., New York 

Streit Mach. Co., A., Cincin., O 

Pumps, Hydraulic 

Watson-Stillman Co., New York 

Punches, Hydraulic 

Bement, Miles & Co., New York 


Bethlehem & Mch. Co., So 


Bethlehem 


Fdry 
l’a 


Watson-Stillman Co., New York 
Punches, Power 
Bertram & Sons Co., Ltd., John 


Dundas, Ont 
Bliss Co., E. W., Brooklyn, N. ¥ 


Bremer Mach. & Tool Co., Kala 
mazoo, Mich 
Buffalo Forge Co., Buffalo, N. Y 


Cincinnati Punch & Shear Co 
Cincinnati, O 
Cleveland Punch & Shear Wks 


Co., Cleveland, O 

Hilles & Jones Co., Wilmington 
Del. 

Long & Allstatter Co., Hamilton, 
ulo 

Verkins Mach. Co S. Boston 
Mass 

Reade Machinery Co., Cleveland 
Ohio 


Rack Cutting Machines 
Fellows Gear Shaper Co., Spring 
field, Vt 


Le Blond Macn. Tool Co., R. K 
Cincinnati, O 

Reed Co., F )., Worcester, Mass 

Racks, Cut 

Fellows Gear Shaper Co., Spring 


field, Vt. 
Nuttall Co., R. D., Pittsburgh, Ia 
Simonds Mfg. Co., Pittsburgh, l’a 
Standard Gauge Steel Co., Beaver 


Falls, Pa 

Racks, Tool 

New Britain Mach. Co., 
ain, Conn 


New Brit 


Reamers 


Cleveland Twist LD ( Clev 
land, © 

Clough, R. M l and, Conn 

MeCrosky, F. B., Cincinnati, O 

Morse ‘Tw Drill & Ma ( 
New Bedford. Mass 

New Process Iwist l) ( 
laut n. Mass 

Pratt & W vy ¢ I ] 
( , 

Rogers | M | Ga & 
lr VW ‘ I ( tv 
N.d 

S nd l ( ( i 1 oO 

We I ( G 1, Mass 

Reaming Stands 

Flather Planer ¢ Mark, Nas a 
N. Il 

Rheostats 

Cutler-Hammer Mfg ( Mi 
waukee, Wis 

Riveters, Hydraulic 

Bement, Miles & Co New York 

Watson-Stillman Co., New York 

Riveters, Pneumatic 

| Bement, Miles & Co., New York 

Cleveland l’neumati« fool Co 
Cleveland, O 

Philadelphia l’neumatic Tool Co., 
Philadelphia, Va 

Railway Appliances Co., Chicago 
, 

Rand Drill Co., New York 

Standard Ky Equip. Co St 
Louis, Mo 

Riveting Machines 

Bement, Miles & Co., New York 





|} American 
| Ball 





Bethlehem Foundry 
So. Bethlehem. la 

Chambersburg Engr. Co., 
bersburg, l’a 

Long & Allstatter Co 
Onio 

Perkins 
Mass 


& Mach. Co 
Cham 
llamilton 


Mach. Co So 


Soston 


Roller and Ball Bearings 


Provi., R. I 
Philadel., Pa 
Bantam, Conn 


Ball Co., 
Bearing C« 
Bantam Mfg. Co., 


Rolling Mill Machinery 


Cleveland Punch & Shear Wks 
Co., Cleveland, O 

Hilles & Jones Co., Wilmington, 
De! 

Pratt & Whitney ¢ Hartford, 
Conn 


Rubber Goods, Mechanical 


N. Y. Belting & Packing Co., New 
York 

Peerless Rubber Mfg. Co New 
York 

Rules, Steel 

Mass Tool ¢ Greenfield, Mass 

Sawyer To Co., Fitchburg, Mase 

Slocomb ¢ J. T., Provi., R. I 

Rust Preventive 

Stes ( New York 

Safety Valves, Pop 

(rane Co ‘ ago, Il 

Crosby Steam Gage & Valve ¢ 
Bostor Mass 

Lunkenheimer Co Cincinnati, UO 

Sand Blast Apparatus 

Paxson ( J. W Philad Da 


Sand Mixing Machines 


Hanna, |! k., Chicago, ll 

Obermayer Co., S., Cincinnati, O 

Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O 

Cochrane-Bly Mach. Works, Ro 
chester N \ 

Newton Mach. Tool Works, Phila 


delphia Da 


Pratt & Whitney Co llartford, 
Conn 

Reade Machinery ¢ ‘ land 
Ohio 

West Hlaven Mf,z. Co., New Haven, 
conn 

Sawing Machines, Wood 


Brown & 
Pittsburg 


Zortman 
a 


Mchry. Co., 


Schools, 
Amer. School of 
Chicago, Ill 
Consolidated Schools, N. Y. City 
International Correspond. Schools, 

Scranton, la 


Correspondence 


Correspondence 
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Schools, Technical 7 
Mich. College of Mi Shears, Powe 
J lege of Mines, Hougt — T 
. 5, yht ho - . I > . 
Mich ghton, | Bertram & Sons Co., Ltd set rt ng Machines and At-/| T 
ieee ll re zundas. Ont. .. John, aments Continued urret Machines —Continued 
achines, Automatic fethlehem Idry. & Mch. Co., 8 Geometric Drill Co., New Hav Bullard Mach. Tool C : 
Brown & Sharpe Mfg. C Peaut nasa Pa as Mo na ie laven, port, Conn 1 Co., Bridge- 
dence, Kt. I ict Oy eaere sliss Co., Kk. W., Brookl , Modern Tool C dri Dreses Mach. T ; 
: Egg ops re ¢ SOO > res - o., Erie, Pa oping Mach. Tool Co “inci 
Cleveland Automatic Bremer Mach. & ‘Tool oS i tratt & Whither Co. is Flather & C , -- Cincin., O. 
thence ol ut matic Mach. Co., | | ecco oot & Tool Co., Kala Conn. hitney Co., Hartford, Garvin oo Soe N. H. 
Dreses Mach. 'T . e suffalo Forge Co., Buff : Webster & Perks T : Gis ae ee See York. 
M ae eee ee Co. incin.. O. Fanclaness i Ce., a. x. ¥ field, Fg Perks Tool Co., Spring ge Ae a. Co., Madison, Wis 
pee nonalgg > ischart Mehry. Co., Cincinnati. O & Shear Co., | Whitney Mfg. Co., I Jones eI - & Co., Boston, Mass. 
Windsor Mach. co., Wi . Cleveland Punch & Shear Woodward «& Ra Hartford, Conn. field, — Mch. Co., Spring 
. .. Windsor, Vt. Cleveland. O & Shear Works, ford, Conn ogers Co., Hart Le Blond Mach Tool 
Screw Mac Hilles & Jones C hm} - : a Co., R. K. 
: achines, Hand Del, ones Co., Wilmington, Taps, Collapsing Lodge x Shij Te: M 
frown & Sharpe a M Long i we - Ge at whe - : Ae deh yey 2 ach. T “ 
nd . Pia Mfg. Co., Provi , Fag Allstatter Co., Hamilton, — Drill Co., New Haven me innati, ray Tool Co., 
Fe yg Perkin , » | Milwaukee Mach. Tool C a 
: natic Mac ’ kins Mach. ¢ ; ; T waukee, Wis o., Mil 
pr a ee VU. scene I = ee <n -cabcge aadee te Niles Too: Works Cc N 
‘aper Macn. T . ™ teade Machine ‘ resliv ¢ ‘> (hs ears . o., New Y x 
po ) fool Co., Worces 7 Ohio fachinery Co., Cleveland, Card Mtg c has | ’ Chieago. III a Mach. Co., tuleeee TE 
Garvin Mach. C a Toled« ee - Mess o., S. W., Mansfield, wae & Johnston Mac ‘o 
J 1 o., New York lo Mach. & Tool C T ‘ lass. Pawtucket, R h. Co., 
Jones & Lamson Mch. Co., Spri Ohio. o., Toledo, | Carpenter Tap & Die C Warner & Swas 
field. Vt : ., Spring s Pawtucket, R. ' die Co., J. M., Ohio & Swasey Co., Cleveland 
Pearson Mach. Co.., ¢ sds Suears, Rotary Cleveland Ty wee Be ; Wi ae : , , 
P . Chicago, Il , : wist Drill ¢ . indsor Mach. ¢ - 
otter & Johnston leago, Ill. | Bethlehem Foundry & Mach. C __Jand, 0. acacia |. a 
en ae B.. 4. ” x... Bethlehem, — ach. Co., crane Co., Chicago. Ill I urrets, Carriage 
, “ llthe ) trick «& arvey — 7 yeometric w . “a Tay & Se 
Conn ley CC Hartford, potato — Mach. Co., Bal- ong Drill Co., New Haven, ay & Scott, Dexter, Me. 
W genet & Swasey Co., Cleveland oo Mach. Co., So. Boston iganehes, Schlemmer & C rwist Drills 
110 ‘aise Mass. je es New York - o., | Cleveland Twis j . 
Windsor Mach. Co., Windsor, Vt Sheivina, St ~ oa Bros.. Chicago. II] land, O. wist Drill Co., Cleve 
: ' . ¥ », Shop Morse Twist Dr oe“ liammacher Sah} 
ee ? nila tsa ree i Wie rill & Mact ’ acher, Schliler , ’ 
tu Machinery, Wood and ge ag ny Mach. Co., New Brit oO ae Mass. ee. Lt, M New be te ae oS 
ain, Conn stet gy, Co., Clevel : Morse Twist Drill 
Baker Br role aT Pattersor ; Pri and, Odio sedfor rill & M. Co., Ne 
; EUS oledo, Olu Slide » , 1, Gottfried & —— ford, Mass 
Cook Co., Asa 8. Mie sae . me ate _Ltd., awe sae * Hunter.| New Process ‘Twist Drill 
‘ , Conn. eed Co.. F. E.. Worcester, Ma I ratt & Whitney Co.. Hartford , Caunton, Mass st rill Co 
Screw Plates Slotte a _ Conn : ’ SEORe, ’atterson, Gottfrie 
Besly & Co., Cat ag Standard Tool Co., Clevels a 
finecn . Caas. I1., Cuicago, 11 Baker Bros., Toled ' Webster & Perks Too! veland, O Standard T rk. 
arpenter Tap & Die Bar » Ohio . erks Tool Co Snr ( lool Co ( oo tem 
i d ie Co.. J. M farr. H. G.. Worcester field. O , Spring ’ eveland, O 
‘4 I iwtucket, R. 1. ’} Bement, Miles & — Mass Wells tros. ¢ , Universal Joint 
at Mfg a a fe Mansfield Betts Mac : r 0., New York oh o., Greenfield, ..ass. | Gra & Pr ' “3 
Mor a" ' Del o.. Wilmington, | Telephone System | ford, ¢ - me * I] 
Morse Twist Drill & M ‘ Garvin M: Cle : 
Ni fait: & Mach. Co., rarvin tach. Co., Ne — ark Auto. ‘Telepn : ; p 
Oste “y Fe — — 7 Ilaven Mfg. Co "ken tat Board Co., pasar sascha eT a Valves 
Ts oO leveland hic oO ee aven ia cace, | See S 
Wells Bros. Co. Greent hilo te “ : rhrea : ‘ side s Steam Fittings 
_ Greentield, Mass. | * wton Mac rool WI Py) ad Cutting Tools ly y 
lelpl ’ ; KS., Phil ses ’ : , | ise: : 
Second Hand Machi N delphia, Pa — " re & Co., Chas. H., Chicag wes, Betts 
achinery iles Tool a (% Ste Mire. Co.. Cl hicago, Ill. | Graham Mfg 
Isaird Macl ' ., New York Pratt & Whit veland, © fg. Co., Provi., R. I 
preach — b 0 ¥. ittsburg, Va Sockets and Sleeves Conn litney Co., Llartford Vises, Metal Workers’ 
Bowler & Co ‘leo. A oo oo Process relat Drill ¢ | Rivett-Dock Co., Boston, M Ilammachet ota laws ¥ ving 
Ohio ’ ° ‘“ eveland, iunton, Mass : rill oo. | , , on, Mass pee Vanek schiemmer & ¢ 
aoe cies ; | ool Holders ilanns oa 
Pitt wae er tman Mchry. Co Sprocket Chains | Armstrong Br rool | Howard ‘h uftal 
tts gh, a . ’ : i : 1s sros or \ F ware "O fs ‘ 
lairbanks Co.. Philadelphis : See Driving Chains cago, Lil 1 Co., Chi | Mer I; i: oe a“ lo, N. Y 
Hit cl Mch. Co., New York ae Stampings, Sheet Steel “i n & Pettis Mfg. Co., New awtee rd oo Merid : ( 
ill, Clarke & C« Anes ms : indy -et Stee aven, Conn sail » sve ’rentiss Vise Co . gan nn 
Kinsey Co. ; “te —— —— Federal Mfg. Co., Cleveland, O MecCrosky, F B inetesn Reed Mfg. ( ( On 7“ York. 
arahs eee cinnati, O . as ’ a) pe ’ ; ati. O r. “ % ., rie, a 
Marshall & Huschart cinnatl, Q. | Stamps, Steel ck. Tool Holder Co., Shelton Walworth Mfg. Co., Boston, Ma 
cago, i | Sel » ‘| wi , Mass 
Marsh: er Schwerdtle Stamp , T ises, Pipe 
Co g BF a Machinery port, Conn mp Co. Bridge | eee, Suman Curtis & Curt 
McCabe way , See Mac — ‘oh, rtis Co., Bridgeport 
tig J. J., New York Steel, Machinery : e Machinists’ Small Tools , Pre ies Vi _ 
) oo Mfg. Co., New Ilaven Boker & Co ah ‘ , I'racing Cloth Retrones ea vie Co.. New York 
’ > a . ® a , New Yor a i rs Sons, ) oO a boeaiy . 
Niles-Bement-Pond Co., New Y peg he & Bell. New Yorl ork Keuffel & Esser Co.. New ¥ Walworth Mfg . . Y« nkers, N. Y 
Norther dee » New York. ard & Son, Edgar 'T., Bo: Hardtmuth, | . OW ort i Mfg. Co., Boston, Mass 
ap i. Ra uinery Co., Minne Mass gar ‘T., Boston, »L. & C., New York Vises, Planer 1 
apolis, Minn. a e Tr: tepepe: ‘rand Shape 
Packard Sacktinere Co. ©. 8 Steel, Sheet a oe Machinery eee Planer Co coms ta 
Chicago, Ill s , , “» | Keder , american ’ulley Co., Phils » endey Mach. Ci I eat rt 
Pattison Machi , ederal Mfg. Co., Clevel: Caldwell & Son Co., alla., Pa Pratt & Whitney orrington, Ct 
‘tis Machinery Co , War er : eveland, O eRe Son Co., H. W., ¢ tt & Whitney Co Ae 
cern at 0. . I. lg Son, Edgar T., Boston, Pa ~ Paige Col . . naling en 
f & litney Cx — y : 2 ede Sy otlaien? Y umbus, O. Vise r , 
7 on, »., Hartford, | Steel, Tool yt aS ... Gee, ¥., Phila. fa mses S, Ya ood Workers’ 
rentiss T . S . Roker . al Mfg. ‘levels < mert Mt o 
— lool & Supply Co., New Boker & Co., Hermann, New Y Link-Belt Engin » Cleve land, O. seers Co., Waynesboro, I’ 
Toomey, F Firth-Sterling Steel Co new York delphia, Pa. eering Co., Phila New \ er, Schlemmer & Co 
Wieke m2 rank, Philadelphia, la a o., Demmler, National . Mac : di arene ore. . 
Woemer ‘Ma hogy York. Aa sd & Bell, New York cinnati, ( ~ 1ine Tool Co., Cin Sieos & Goruon, Worceste! 
— Machy. oo. c. Cc De atterson CG a rR. Patter 4 a 2 monet 
t X 5 . Gottfrie : atterson, G ‘ie . 
roit, Mich. lak ow Sonn d & Ilunter, Ltd.. ey Yo = ied & Hunter, a atchman’s Clocks 
a ; Reeves TP dca <a Nanz & Co ; 
re parators, Oil Stones, Oil me Pulley Co., Columbus, Ind. | w " 7 o., Hew Sere, 
Americ ae Nko : T ss ‘ ; e ing _ - 
peta - tg & Mch. Co. Bos Pike Mfg. Co., Pike Station, N. Il oe rs, Wood none 7 rg Electric 
, Mass. . ie : Americ: ‘ a i Standard Welding . 
St . in M : , eldir oO i 
Shap ‘ raightener, Hydraulic Rapids Mich Co., Grand Ohio ig Co., Cleveland, 
§ ers fement, Miles & C Washburn SI Weldi 
“4 » Miles o.. New Yor ashburn Shops 7“ elding Mac ‘ 
American Tool Wks. Co., Cin., O Watson-Stillman Co eae : ws Mass. —— Worcester, | Long & rf orang 
tarker & Co., Wm., Cincinnati Swag a ore. |e ong & Allstatter Co., Hami 
Bement, Miles & Co : nN. innast, ©. as Maahisee rrolleys and Tramways — =" 
tertram & Son bain OVk. xcelsior Needle Co. Torring Hlarringt : " Wire 
So ( ’ ringte gton, S« . O —— ire-Dr 
Dundas, Ont. s Co. Ltd., Jobn, | , orton _— Philadelphia a Co., Edwin. | frog —e eteteengenetend 
Cincinnati Maas Ca. Chae Switchboards Hunt Co.. C. W Weat ~— juois Mach. Co., New York 
lather Planer C . Cincin., O. | C & C Electric C , ton, N. ¥ : st New Brigh- | Wire-F 
t aner Co., Mark, Nashua, | Triumph ay Co., New York Link Belt ¥ Forming Machinery 
N. say " iph Elec. C " : r tr “ngineering C é omatie Aied 
Garvin Mact ; Weater L lec. o., Cincinnati, O delphia, 1 ineering Co., Phila Automatic Mach. Co., Bridgepor 
Gould & t 1. Pf o., New York W ++ ed Electric Co., Chicago, II! Yale e 1 ee — 
& Kberhar Toma wir * wy estinghouse Elec i: —* ate « ‘owne °o . - . 
ge Meh. Co ag nt +“ littsburg —" ec & Mfg. Co York. e Mfg. Co., New Wire-Straightening Machir 
ill, Clarke & ‘a. . ston, ae ang Tal r § tid ” 
Kelly Co. R. ‘ + en Mass. rap Holders he a Steel Iloefer Mfg. ¢ I 
Senibell’& tensh a, Ohio. Erringt * ; Shelby Steel Tube C tts : Mfg. Co., breeport, Ill 
vel ga hart Mehry. Co., | gton, F. A., New York. Pa. o., Pittsburgh. | Worm Hobbing Machir 
New Haven Mf apping Machi Turnbuck Pr : Whi : mes 
“ on Mfg. Co., New ‘ nines anc a ickles att & Whitney C , 
Ne onn. g. Co., New Haven, : tachments » At Meselll Eres. Beechten. K. % Conn. ey Co., Hartford, 
Niles Tool Works C — American Tool Wks ‘ ieee AS Worn 
Perkins Meck Co > Mow Eom. Baker Bros Ad go. Cin., o. | Turret Machines pn a vires Machines 
‘ -» So. oston, | The “ do, O. a viet veland £ ati 
mm... & Joh : p amy & Smith Co, Provi American Tool & Machine ¢ ee ae aaa Mach. Co., 
Johnston } x - . " 3 foston, Mass Abe e o., > , VU. 
“Pawtucket, KR. 1. Mach. Co., | Bickford Drill & Tool Co.. Ci American Tool Wks. Co., Ci Pratt & Whitney Co., Hartford 
Prentiss Tool & Supply Co., N Cincinnati Mach. Tool o.. Cin., O. | Automatic Mact Re peices 
i" York. o., New cinnati, O ’ ol co., Cin Mass . 1. Co., Greenfield, Wrenches 
teptoe Shaper C Errington F 7 B yr ‘oes W 
. 0., ‘inc . a ‘Sew radford Mach. T . Coes Wrench C , 
nati, O. John, Cincin- | Fosdick Mach. Tool J xy. ; oa. @. fach. Tool Co., Cincin- | yw neh Co., Worcester, Mass 
a. ac i”6 «6h ean Oe yrenches, Drop Forged 
‘ dence, I. I. . Co., Provi- | Billings & Spencer C 
Conn. o., Hartford, 














July 2, 1903 AMERICAN MACHINIST 92 


The Cutting of Clutch Teeth. clutch (shown in Fig. 1) first. Its cutting ts ax perpendy r tot lirect 


BY GUIDO H. MARX s, of course, a very simple matter Select of feed. Set the table that one side 
So tar as concerns cutting, clutch teeth a4 bottom and side milling cutter whos the cutter w e ina ra p e ot 
can be divided into two general classes; width does not exceed thé narrow end ot clute] ee lkig. 6, , and take t 
all modified forms coming under either the space between a pair of adjoining teetl ot the fore of % ite] Except { 
one head of the other These classes may Hold the clutch on the spit l head so that ery ree 


1 +] 7 1 
it toothed, shown 


ve termed the straight 


big and the saw toothed, shown 1 


ma | 
Fig. 2. They are usually modified slightly 
n form in order to aid the engagement ot 

the teeth. Thus the straight tooth takes \ — 
the form shown in Fig. 3, where the angle ee f a i A 
a of the sides may vary to suit the de > al 

signer This angle, however, should not 

exceed GO degree s, or the tendency to force a 


the clutches apart will exceed the effect of 


: . as 
friction to hold them together. Satistac / 
tory results will be given by using an angle . y : 

f 7 degrees / 





Che saw tooth is similarly modified, and 


takes the form shown in Fig. 4. As in the 


case of the straight tooth, 7 degrees wi 
be found a good angle to use for the en 
gaging side of the teeth. The angle / of 


the other side depends upon the diameter 








f the clutch, the number of teeth and thei: ig ~ - a oe 
hight. For most cases an angle of 30 de | 

grees will be found right and will agree | 

with standard practice Chis angle refers 

» the angle of the cutter used and not the 
angle of the developed tooth—an error t , —___— ———___—___—— 
which most draftsmen are prone Refe1 


ence to Fig. 5 will show the difference. At 


1 we see a 30-degree clutch cutter cutting 


tooth. The distance av is the fore 
shortened pitch of the tooth; bc is its full | | 
depth or hight. The angle cab is 30 de FIG 


grees in the plane of the paper, as shown 
but is a somewhat sharper angle in the 
ase of the developed tooth—the developed 


tooth being one drawn out so that the dis 


tance ab is shown in its true arc lengtl S| _ 
and not foreshortened 


pea pes —— A 
This difference is seen clearly in B, Fig 
5 Here again ab is the foreshortened 
, s ; \ 
circular pitch, angle cab is 30 degrees | 
and c bis the resulting tooth hight. a’ bh is FIG I ( 


the true, or developed, circular pitch and 
equals the circumference of the outside of 
clutch divided by the number of teeth. The 
angle ca’ b shows the true tooth develop 
ment. Now, by reference to C, Fig. 5, we 
find the draftsman’s common error He 


avs off the full circular pitch a’ b and 


} 1 





raws c’a’b, making an angle of 30 de / 
grees, and calls for a tooth depth of c’ [ 
whereas, as already shown, the proper \ 
tooth hight is cb. The person cutting the ” 


lutch will set his work to cut the tooth \ a 
the full depth cb 1 when he cut | 


c 0, and when 


second tooth will find his cutter taking off \ 
os . 4 Ne S 

the point of the first tooth, and so on. Thi Space Tooth Nie! — 

imount thus taken off will be equal to c’ « 


: ‘ Axis of \ f 
ind the clutch will be too short by just s 


Cutter ( 


much 


tter 








. \s regards adjusting the clutch blank 5 A : 
tor cutting, the method of procedure is as 
: oan 
tollows (It is assumed that some stan a\o I 
dard form of milling machine with spiral Z\z 5 
head and proper indexing and_ feed " » i 


mechanisms is to be used by the operator. ) an Machinist 


We will consider the straight-tooth CUTTING CLUTCH TEETI 








most the full depth of the tooth, just leav- 
ng stock for a light finishing cut. Run 
the table back, 


next tooth, take the second cut, and so on 


index the clutch for the 


iround. This practically finishes one side 
and part of the bottom of each tooth and 
pace. Now set the other side of the cut 


ter in the radial plane (see Fig. 6B) and 


proceed as above for the second side of 
each tooth and the balance of the botton 
I space 

If the tooth is of the modihed tor 


shown in Fig. 3, a point ?, Fig. 7A, must 


be located on the angle cutter at a radial 


listance from the edge of the cutter equal 
to one-half the depth of tooth, and the work 


must be so set (with its axis perpendicular 


to the direction of feed) that this point P 
will lie in the radial plane 

tull depth of tooth, 
tooth. Next 


set the work over so that point P’, Fig. 7B, 


Take a cut across, 


ndex, and repeat for each 
corresponding to P, but on the opposite 
side of the radial 


plane, and proceed as above 


will lie in the 
The 


can be 


cutter, 
stock 
removed 


remaining in the space 


next with an ordinary milling cutter. 
In all straight-tooth clutches the work 
is fed at a right angle to the cutter and 


the teeth are of the same hight at all 
points. 


We now 


clutches, and with these this last is not the 


come to. the saw-toothed 


case. If a saw-toothed clutch be set with 
ts axis perpendicular to the direction of 


This 


represents a 


feed and be cut the top will dish in 
Fig. 8, which 
clutch so cut \ 


thought will make the 


is shown in 
section of a moment’ 
action plain In 
cutting a tooth, as the work passes under 


the cutter the latter removes an increasing 
from the top of the 


The 


clutch and the greater the number of teet! 


emount 


tooth 


preceding 
larger the diameter of t 
the less this effect will be 

It is plain that when two such clutche 
engage they will have only a comparative 
ly small bearing surface, shown in Fig, 8 
this the 


must be set at an angle with the 


by the shaded area To remedy 
clutch 
table, 


that the bottom of the tooth will slope up 


less than 90 degrees, SO 


which 1s 
as much as the top dishes in. The amount 
of the angle to be subtracted from 90 cd 
crees is found by the following rule 
Divide the extreme hight of the tooth by 
the outside diameter of the clutch, and the 


quotient will be the natural tangent of the 


angle sought Look up the angle cor 
responding to this natural tangent in a 
table and subtract the angle thus found 
from 90 degrees. In the case of the or 


dinary milling machine it is necessary only 
to tilt the spiral head down the amount of 
the small calculated angle 

If the top and bottom of the tooth are 
flat, as shown in Fig. 9, the actual 
of the 


hight 


tooth is not taken, but the 


hight 
used in the rule for computing the angle 


is found by prolonging the teeth to a 


point at top and bottom and measuring 
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the full hight from point to point of the radial plane of the clutch, as is shown in 


tcoth so prolonged. See H, Fig. 9. Fig. 10. 






In all cases for true saw-toothed clutches The most puzzling clutch to cut that 
the sharp edge of the cutter is set in a ever fell to the writer’s lot was such a 
\ 
\ 
\ \ 
\ 
al \ 
/ \ 
/ | 
| | 
\ } 
/ / 
~ / 
Footh Space ~~ 
,» Depth) 
of tuotu 
Axis of Axis of 
Cutter Cutter 
A B 




















Axis of 
Cutter 
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CUTTING CLUTCH TEETH 
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ene as is shown in Fig. 9. These clutches 
were for use on a boring mill to transmit 
points of the 
toothed 


clutches en 


a rapid rotation, and_ the 
teeth of the ordinary saw 
grind off before the 


When this fact was discovered the 
i 


form 
would 
gaged 
drawing was altered and made to call for 
a 3-16 inch flat along the whole length of 
the top and 


made the matter complicated was the fact 


bottom of 


of these flat surfaces having parallel sides 


1istead of converging toward the center 
of the clutch. However, there is no que 

tion but that the form decided on was 
better for the hard conditions of service 
The operation was as follows: First the 


angle of slope was computed as explained 


in connection with Fig. 9. The clutch was 


placed on a mandrel in the spiral head of 


1] dias Ls +] +3] 
a milling machine, which was then tilted 


down the amount of the computed angle 


degree angle cutter was 


Then a 3 
placed with its edge in the radial plane of 
the clutch and a cut taken (see Fig. 11), 











removing the stock abd for each tooth. 
i 
ee 
ea Va 
i 11 UTTING rCH TEETH 
The surface a b was the engaging surface 


1 


the tooth, and all of its elements converged 
clutch 
Next 
Was placed \\ 


1 


in a plane parallel to the 


toward a point on the axis of the 


opposite the mid-depth of the tooth 
a 30-degree angle cutter 
its edg« radial 
plane, but 3-16 inch to the eight and the 


material ec d removed All elements of 
the surface ce converged towards a point 
opposite the th of the tooth and 
3-16 it of the Next 


an ordinary cutter 3-16 inch wide was set 


mid-de 


inch to the rig axis 


with its left edge in the plane and 
the sloping bottom bc cut 
} 


Next the spiral head was raised as mucl 


above 90 degrees as it had been below that 


angle and the same narrow cutter used to 


finish the top e/ This gave a pair of 
strong clutches \ teeth having fu 
bearing surfaces, and whose tops would 


not wear ofl 

From the foregoing it is seen 
principle involved in cutting almost all 
sloping clutch teeth is essentially the 


ac that for proper bevel gear teet 


the lines which form the engaging surfac« 
of the teeth 


one point on 


»ward 


should all converge 


the axis clutch, which 
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opposite the mid hight 


= 


should properly 
of the teeth 


In cases like 
flat 


across the 





the surfaces have width 


condition for the long sloping side is m 
rearly akin to that of skew bev eeth 


1 
e., the elements of the 
da point on 


whose center is on the axis of the cl 


opposite the mid-hight of the teeth and 
whose radius equals the width of the 


Molding With Some Carving of Sand. 


BY R. H. PALMER 


\ casting required as shown I 
ind it is I hicker in the plate 
the original pattern In Fig. 2 
ad D show he liCKTit i be ade 
The rib 4 (Fig. 4) running acti the 


pattern 15S 
ribs B, C, D, E, ete., are loose, but are 
held in position by strips + 

the 


are roughed out to show thickness to 


be added to the 


pattern, the ribs meeting 


in the center and forming between them so 


many points of sand, which the moider is 


supposed to secure and shave so as to 


form a round hub in the center, the whole 
pattern rather forming a guide for the 


molder to make the mold by than a pat 
rn to shape the mold, the idea being t 





| P ) ‘ pe | running 
é r lev \ t the vent 
More equired 
g f i on t 
1 
‘ iy 
\} t) '} ’ 
v) 'p 
\ 
s 2 
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‘ a 











Sod) iy pees 
— _~— -_—- anaata” 
s { KER IN TH 
‘ —_ | rting 
incl t ‘% A tie iTling 
I (Fig. 2) t 
Phe rivs / ( etc ire et in the 
pattern betwee! s \ lhe ype 
next placed, rapped vn 1 bearing 
taked and run ovet \ny required alter 
n le in t parting nd boards 
ire bedded in under tl rners for the 
pe to | t een that the 
N 
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MOLDING WITH \} 


CCO mize il ( I ) 
nd O Save np 
rhe binders / Fig. 2 ire placed n the 
it nd I ( ) he p ofr 
em and covered with plas Some 
ind 1s ( t] ind the nde 


ri me tev es below the floor 
\ per he use of a 


into the 


ft vay mu but it 


necessi 


ng of a large belly of sand, 








The cope being removed, sand is pressed 


of wood X X, and witha’ by hand 


in between strips 


piece of wood, or strike, it 

correspond with the shape of the guide 
pieces Y, parting sand being used on top. 
The cope is now replaced and rammed up, 
heing well secured while doing so, and 
then vented. It is now removed and set 
on oil barrels, and the molders go under 
and shave off the parting sand between 
the ribs and draw them out and finish the 
cope In doing this the points of sand 


is struck off to 
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done, the whole surface had to be made up 
and trued by strikes made to the 


shape and resting on pieces of wood laid 


in the channel around the mold, which 
was to form the facing strip A on the 
casting. These strikes had to be handled 
carefully, as the whole surface was rather 


irregular in shape. The mold being fin 


ished and put together, is secured by 
binders on top, crossing all bars and ends 
with pieces of board five-eighths of an 
inch thick for the binders to rest on \t 
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In finishing the molder has all square 
corners of sand; these he must round off 
to four fillets. True, the molder has 


little sand carving to do, I think you will 


agree, to produce this casting, weighing 


some 7,300 pounds. In making a 


Casting 


in this way, while the molder may work, 
as he thinks, very nearly to the actual 
guides given him, it is very easy for him 
to unconsciously vary a little, and in so 


add to or reduce thx 


the 


doing either to 


weight; and, again, amount of lifting 














FIG. I. EXTERIOR VIEW FROM THE 


NORTHWEST. 











have to be cut back at H // until they are 


thick enough to hold and be. secured, 
so as to form hub 4 (Fig. 1). They are 
then wet with molasses water and dried 


with a lamp. The cope being finished, the 


pattern is cleaned off and drawn. It will 
be seen that pieces )) (Fig. 2) to form 
guides had been fastened to the nowel or 


The 


tween these was shaved off, and as a por 


drag side of the pattern sand be- 
tion was shaved off it was given a good 


venting down to cinder bed G. This being 


~ 


\ \) WAN a 
SOR 


MQ : 











FIG. 2. EXTERIOR VIEW FROM THE NORTHEAST 
the ends of the flask the binders below 
and above are tied together by rods / 


\fter the nuts are tightened down, wedges 
M are placed between bar and binder to 
thus secure the middle of the 


cope 
Runner boxes N (Fig. 3) are placed 
and two runners are built, one on each 
side, as the casting was poured with two 
ladles. The riser in the center when the 
casting is churned, or pumped, is kept 
covered, and when pouring care is taken 


that the vents shall be well lighted 


‘ 


pressure under the cope is such that the 


some with the 
belly of 


so the 


casting will be apt to strain 
such a 
forth, 


molder has much to consider while 


arrangement for 


with soldiers 


carrying 
sand, and so 
secur- 
ing the mold for pouring 

lo clean the hands with gasoline or ben 
ine it is better to saturate a cloth and rub 
the hands with it. Putting the liquid on 
the hands and rubbing them together may 


help to rub the dirt in 
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The New Shops of the American Turret Lathe ground of Fig. 1 contains the blacksmitl fac whi 
Manufacturing Company. shop, polishing, cutting-off, boiler and e1 rane und tooth of the root 


These works—located at Warren, Pa gine rooms, the last of which contain w-toothed ‘ 
contain several features of decided inter also the air blast heating coils and fat g. 20 
est. Primarily the design is an adaptation The high, saw-tooth roofed portion of the \ ( 
of the saw-tooth roof to heavy work and _ building, shown best at the right in Fig. 1, drawing offices and an exp 























FIG. 4 PROTECTION OF MACHINING DEPAI 1EN RANE RUNWAYS Np RI FLOOR 
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» | Beam 

















( 
\ Method of Supporting es a J 
4 \ 
Line Shaft : 
for Root Tr 
oe S) i) - ! ) 
, f which 
1 tr o ne 
' | the ere y 
FIG. 5. METHOD OF SUPPORTING LIN} 
p t ] n Fig. 3. | 
to complete crane facilities, this adaptation is the erecting department, while the lower rane runway project ver into the er: 
— - » fe the nm _— , ‘ isliver ita lande why 
extending to the erecting department portion, shown best in Fig. 2, is the f iD ( ads w 
The half-tones, Figs. 1 and 2, give an hining department, which again is of two t erecting p crat n pick them up 
excellent idea of the general arrangement hights—the lower containing the small Phe is wel 


The low, monitor-roofed wing in the for machine tools wl h do not require rat tl t I I 
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runway above 
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others is shown in Fig Professor Sweet. who has always mai 


4, in which the erecting floor occupies the tained that the usual location of the erect 


foregr« und 


‘seen that this gen ing floor in a monitor roof shop—that 
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930 


vided for the heavy tools, with a crane t 


each bay as described 


Going back again to Fig. 3, the general 
apportionment of the floor space will be 
obvious, as will also the fact that motor 
driven line shafts are provided for the 


small tool bays and for the toolroom as 
well as for the cutting-off and polishing 
and the The 


vexed question of individual versus group 


rooms blacksmith 


shops 


PS , 


=f 





| 
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which in a saw-toothed roof we 


doubts, though there is no room for doubt 


ing its value in windows which 


sun. 
The pitch of the saw teeth is 30 feet 


Steam Jets for Preventing Smoke. 


sy 2. @. 


PALMER. 
The sketches acc P ‘ine this article 
ne sketcnes accompanying this article 


are to illustrate a blower, as they term it, 


have 


face the 


July 2, 1903 


it for 
extends from union ( 
the “"T" 


carries a 


The 


Fig. 2, 


2 g-mch “TT.” inch pipe 


up throug! 
’ and is screwed into “L” x, whicl 
inch pipe D drawn to a point 
> end and ex 


having a %-inch hole in the 


tending to the point where the mixer o: 


blower commences to flare, as shown 


Fig. 3 
T 


side, but thfe opening F is 


he mixer is 234 inches in diameter 


334x134 inche 





























FI ene 
FIG, 1 ; A E f 3, 2 
driving is thus settled upon the simple = rounded at the sides, to which it flar 
principle of using individu:l motors for — any from 234 inches 
all tools under the cranes and group driv 5 ; Cc Cover or shutter L is shown op 
ing for all others. In other words, the es Valve MW regulates the steam. Cove 
ake \ SMOKELESS BOILER SETTING 

ndividual motor is used to secure one of regulates the supply of air The mixer 
its most valuable qualities—treedom from in use at the works of William Allen & directed to a point on the bridge w 
interference with the cranes. So far as Sons Company, 65 Green street, Worces- few inches below the top 
driving a tool is concerned, the chief thing ter, Mass., manufacturers of steam boilers, Before the apparatus was put in, whe 
considered necessary is 0 drive it—the bleaching keirs, etc the wind was to be put on the cupola 
means being secondary In Fig. 1 A is a 3%4-inch pipe introduced the foundry, the flues in boilers would 

Fig. 5 is an interesting detail and shows into top of boiler. At B is the mixer, or have to be cleaned out, and thev wet 
how the stringers for the shaft hangers blower above, but between the two fire cleaned before 7 A. M., at 10 A. M 
are secured to the lower chords of the doors \bove union C this pipe is inch noon and before the wind went on. an 
He 
> 
é 

FIG. 4 FIG. 5 IG. 6 
\PPEARANCE OF CHIMNEY WITH BLOWER IN AND OUT OF USE. 

trusses. In the case of the toolroom, Fig. in diameter. In Fig. 2 is a 3-inch pipe 7, then toward the last of the heat it was 
6, the shafting is perpendicular to the the casting forming the mixer extending little wind, and some of the machinery 
chords, while in the low manufacturing from B to C, and shown more clearly in would have to be stopped to help the en- 


shop, Fig. 7, they are parallel 


1! 
all 


The clearness of the details in the 


interior illustrations illustrates, ¢ 


yf course, 
the superb quality of the lighting obtained 
with the saw-tooth roof The glazing is 


with ribbed glass, of the advantage of 


Fig. 3, in which 4 is a flange against the 
inside of the front 
Space D (Fig. 3) 


of the 


represents a square 
the 


front, beyond which it extends outside the 


part mixer passing through 


tar enough to have a thread cut 


yr? 


gine and favor the foundry. Dense clouds 


of smoke of inky blackness would roll 
from the stack; open the smoke doors 
front of the boiler and it was inky black 
ness, and everything was choke 

With the ipparatus arranges is showt 
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there was no more of the heavy, black and smoke will appear where under similar turt er muinu \ large proportion of 
dense smoke, changing into a mass of soot, conditions on a clear day none would be the speed change ure btained throug! 
to fall on the ground and lie there in seen the gearing 1n the | 

chunks like black hailstones, but light in In Fig. 3, which gives an end view 
weight, to be tossed about by the wind Motor-Driven Turret Lathe. the head, 4 ¢ W % 
until, as it were, dissolved The black The accompanying engravings illustrate tion from a raw de pinion on the 

smoke disappeared and became more of a a motor-driven turret lathe, the half-to1 p g 


slate, or bluish gray, and at times it would 





be hard to make one believe bituminous 
coal and screenings were being burned 
The engineer kindly removed the clean- 
out door at X X, Fig. 2, last Thursday, 
and I took a look in. I had seen it before, 
when to open the door was anything but 
pleasant \s I stooped down and looked 


} 


under the boiler and over the bridge wall, 


I could see a fine vapor coming from the 





mixer point C, Fig. 2, which appeared to 
divide and, passing toward the _ bridg 
wall, was deflected towara the center, 
where it seemed to unite with other gases 
and become a whirling flame, and then, 
leaping over the bridge wall, it spread into 
a sheet of flame under the boiler toward 
the door The fireman opened the fire 


{ 


doors and threw some fresh coal on tl 





fire. The moment the coal struck the fire 


it seemed to burst into a mass of flame, 





and black smoke which, caught by what | 
have termed vapor, was carried toward 


the center under the _ boiler, whirled 








around and around, and changed into a 





mass of what was nearer white flame; MOTO! VEN 
and then, charging over bridge’ wal 
hen viv +A i ) 
seemed to change to a pink color, filling 
| | ie Maentl e macan g 1 it 
the whole space under the boiler, yet was ee : — 
. ; construction of the ead asthe o \ 1] 
transparent enough to show the fire ? : 
‘ patil ce : nent ot the driving g \s w ( ; d fi 
yond it Instead of black soot the fl , 
by referring t g. 2 ( I 1 ‘ 
] | - 1 
was carpeted with a light colored ash, and be gta pes ios Cail 


+] ] 1 ] ‘ all 
everything looked clear and was working 





well. The clean-out door was then closed 
and the smoke doors were opened, and 
one could look through the flues as | 
stood, some & feet away, and see the pink 
flame beyond leaping into the flues. The 
blower or mixer was at work with one 
half turn of the valve 

With this blower coke can be used a 
it comes in large chunks; such coke with 


screenings burns well, while before the 





blower was used the same kind of coke 
was tried under these boilers and would 
not burn. 

The accompanying photographs art 
snap-shots I took from the roof of the 
shop. At the time these pictures wer 
taken the sun was shining 

In Fig. 4 there are no signs of any 
smoke coming from the chimney, th 
blowers being on. At 1.40 to 1.50 o'clock 
the fireman threw on fresh coal and 





stirred his fire, but there is no change at 
the top of the stack At 2 o'clock th 











blowers were shut off and smoke appeared | polinenisnnaSnehiesRestaansiananeemnseeemantanintinnh 

as shown in Fig. 5. At 2.10 more coal a 

was added and the fire was stirred, and . 

the resulting smoke is shown in Fig. 6 tension formed on the cabinet, or box leg vl ( 
Commencing at 1 P. M. and during the the motor shaft and spindle being cor pinions / nd uupled to tl 

time the photographs were taken, bitumin- nected, as indicated in this view, throug haft C by m f the triction clutche 

ous coal alone was used, while ordinarily spur gearing [The motor is of the vari vhich at perated by the hand lever 

bituminous coal and screenings are burned. able speed type, with a moderate ge of and l ext g through the center ot 
On a damp, muggy day a little grayish speeds, these rying 11 1,150 850 t 








In Figs. 3 and 5 will be noticed a shaft 
L, which is mounted directly above shaft 
C, but which is not shown in Fig. 4. On 
this shaft are keyed two gears M and JN, 
the former meshing with gear / keyed on 
the hub of H, while gear N engages with 
O mounted freely on the spindle. Gears 
H and O are provided with frictions, and 
the front of the 


by means of lever P at 


head either gear may be clutched to the 
spindle. It will be seen that through this 


arrangement of gearing four different 


speeds may be obtained for the spindle for 
each speed of the motor 

The construction of the friction clutches 
Referring to this en 
graving, it that 
clutch is provided with an expanding ring 


J is shown in Fig. 6. 


will be observed each 


or band, this being operated by a radial 





plunger with a taper end acting upon two 
friction rollers, one of which is carried at 
each extremity of the expanding band 
The plunger is inclined at the inner end 


and is forced outward by a hardened steel 


roller carried by and moved endwise with 
the central rod in shaft C. The plungers 
for the two frictions are located, as shown 


in Fig. 4, with the beveled inner ends fac 
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MECHANISM 


HEADSTOCK AND SPINDLE 


ing each other, and a slight longitudinal 
movement of the central red is sufficient 
to release one clutch and engage the other. 
The adjustment for wear is obtained by 
turning the studs carrying the rollers at 
the ends of the friction band, these studs 
being made eccentric. After the clutches 

the 


clamped by means of soft washers which 


have been adjusted, studs can be 


| 
fos 
| le 
| 
ae 
} | a 4 
f 
ry 
t ‘ce 
+ - : ork ane 
( Rad 
T a ee ed 
iS , 
a, “ i 
I \ 
| 
| 
J J 
+ 
# ime M a 
Fic ( BACK SHAFT FRICTIONS 


are forced against their heads by conical 
headed screws, the heads being cut with 
fine teeth and hardened so as to bite into 
the surfaces of the washers. 

All gearing about the head is completely 
enclosed ; and ample provision is made for 
from the 
outside of the casing. The chuck is opened 


lubricating the working parts 


and closed without stopping the spindle, 
The 


turret is hexagonal and well adapted for 


by means of the lever at the front. 
holding different classes of tools. There 
are three rates of feed for the turret car 
riage, these being controlled by a lever 
under the head; and six independent stops 
The 


set of 


one for each tool—are provided 
full 
right and left hand turning tools, opening 


machine is equipped with a 


die with complete outfit of chasers, cut 
off rest, etc., and is fitted with oil tank 
pump and piping. 

This 
to 2 
two 


turret lathe will handle work up 


inches diameter by 29 inches long, 
being made with capaci 
4% by 42 


This line of machines is built by 


larger sizes 
ties of 2% by 36 inches and 
inches. 


Alfred Herbert, of Coventry, England 


the 
United States in 1902 was about 7,300,000 


/ 


f aluminum = in 


The production 


pounds, the sole producer being the Pitts 
burg Reduction Company 
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Echoes From the Oil Country. 
TWO SIDES OF IT. 


‘Say, Mr. Osborne, may I make a little 
rig for drilling these pieces? There's a 
good many of them and I think I can save 
a little time by it.”’ 


It takes more time to make those littl 


rigs than is usually supposed. When one 
is interested the time goes very rapidly, 


but I tell him to go ahead a1 
‘Hello, Jim, what do you call this cor 
trivance: 
“Oh, that is a patent I got up for laying 
out those pieces for the sawmill. I 
than half the cost of making it just 


What do you think 


more 
doing that one lot 
of it?” 

‘That I do not 
that we are ever likely to have any 


were, but 


think 
more 


noth 


is quite an idea.” 


pieces just like these 
ing about that 
That lot of old engines has to be moved, 
look after it 
put Sammy in charge of a couple of la 
He might have 
way to go about 


I haven't time to and so | 
borers and start him at it 
found a more awkward 
it, but 


of the laborers knows more about 


One 
it than 
Sammy does and tries to tell him how to 
do it. 
the laborers that they are to do as Sammy 
that he 
while they are 


I have some doubts about it 


I stop just long enough to remind 
says, is responsible for the job 
only responsible to him 
I do not tell Sammy that his methods are 
poor. This is his first job of the kind. 
Johnnie might have paid a little more 
attention to systematic arrangement when 
he drove the nails into the side of the shop 
and hung all sorts of t them 
I tell him that he 


ings up on 


has made his surround 


ings look a hundred per cent. better, and 


that seems to make him feel good 


There is a job in the shop that has never 


suited me; there is too much chance of its 


] 


coming wrong even with a good man do- 


ing it I have tried it in a number of 
ways, and am still on the lookout for a 


better way One day a young man came 
sketch of a 


was hard to 


to me with a very impossible 
had thought of. It 


idea the sketch 


plan he 


see what was intended to 


convey, and harder yet to see what con- 
nection the sketch had with the job. Some 
time was spent in finding out what the 
sketch meant, and then some more time 


in trying to see any possible connection 
between it and the job under consideration 
Apparently it was all a waste of time, yet 
I praised the young man for his effort and 
encouraged him to try again. Up to this 
tsme I had never supposed that this man 
ever wanted to get up anything 


If you own a shop it may be you are 
thinking that you are glad you do not 


have me to run it for you, and likely you 
have cause to 
things. 


be glad, but not for these 


The best part of a man on any job or 


in any place, is his brain. Any reasonable 
expense that encourages him to exercise 


it in connection with his work is justfied 
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Ketter let a man get up a poor thing once 
in a while than to have his think plant 
wither and dry up, as far as the shop is 
a little energy inte 


concerned; it may put 


his body if it does nothing more 


tured int 


Do you mind the time you ver 


new field yourself once? Do you mind 
ww vou som swelled with pride when 
gazed the results of your firs 
efforts Wasi t fine, tl gh, considet 
g Do \ mind how you t t t 
you ¢ lered a naster 1 suc 
ngs \fter he had covered it and yi 
h_ ridicule nd ad e crit 1 d 


mun lity with whoaicn Vy u carried it away 
No, you are not 
that, in fact you never cared to 


o something well—a great 


deal better than most people can You 
No You and 


picked it up to 


suppose 
youngster just 
h? Just used to show 
your atrocious productions and crow over 
them and were the smartest 


imagine you 


chaps in creation; now, didn’t you? By 
and by you got to knowing your work had 


had 


you could do good work 


been very poor, but you also gotten 


along to where 
and didn’t care who saw it. It would take 
a regular old freeze to affect it now, but 
frost 
Some shops are not 


time when a very little 


would have killed it 


there was a 


sufficiently heated, while an overheated one 


is not a good place to work in, either 

Of course if you are a genius who can 
do the thinking for the entire shop y 
will go at the thing in a different way from 
what | 


1 


Nave a 


will. I am poor enough when I 


1 the outside help I know how to 
take advantage of 

I once had it called to my attention that 
“corn shellers” for 


said that 


a man who was selling 
us took life very easy. It was 
ings having a good time 


with people that he liked to be with; that 


he spent his ever 
he didn’t get up until the middle of the 
didn’t 
ine apart and fix it if anything 
that he 
if there 


forenoon; that he know enough to 


1 
ra macn 





out of order; 


wouldn’t get 


soiled chance 


his hands 
of letting 


was any 


someone else do the dirty work 
instead of him, etc 

This 
though, and doing muc 
too As 


wanted it was not 


man . 
than the 


average, results were what was 


thought best to trv to 


devise a plat would get him out of 


Led at 5 o'clock in the morning, get him 


so dirty his best friends would not know 


him, and work off all the fat. We 


wert 

willing to let him use his own way of do 

ing our work if the results were good 
Some people hate to see a man sitting 


on a box in a machine shop taking it easy 


[ look to see what kind of a cut his ma 
chine 1s t g¢ before I say 
all on ft 1 » os 
may make me IOOK Over Nis 
littl more care fully than us 
whether n eep | mach ne¢ 
FO! orde or not If 





Os) 
show right he ¢ \ voxes if ( 
do not interfere with anyone else and will 

I iny « | Il « not 
mi this t t lisp t t 
the t ft ghest 
‘ T i 
“ f h 
; }, 
P St espe y 
ws it I would 
n 
cat 
pen f 
yy } ‘ ‘ 
I I I 
] { ( t ne 
to ( g ‘ d \ 
p ] eeping ( 1 before 
1 \ WW KI ¢ ( 
down on to the ! w and the be 
way to n e all the dirt go t way, | 
wants to! d Should y Wish 
reward ambit nd put hin n¢ 
mpatient be hie the he plat 
] g before vo ( eady t 
wit iny f the « ec we Should | ry 
must ke g he t I ec wW re g ng 
your best men p c before he has been 
on it \ mont! He 1 Vv ev | ible 
to tell y I really poor me ot your 
S pposed y g 11 it It oht T 
prise y if you could get his opinion of 
the “boss You are more apt to get that 
fter | found that his opportunitie 
with you are toc nited in is decided 
go elsewhere They dot want any 
first-« 1 p there If mart mat 
does get an ge the men are jeal 
nd t give f it, an 
eb bad t not worse 
H f f About as flat 
‘ g ' 
VY l Ci f ‘ d thin 
. » N ] t 
1 the é thi 
ist ere eded 
i ( . { tnat | 
could depend d d him over 
LHe te ( { t } Wi ness ind 
see! very well satisfied everywhere 
] ve \t he neve 
ed f ings | y kicking 
iny Vv ( ed 
f I | ( 
H did y ippe 
Irien isked 
He dropped ! ng fo1 
b, and he really ed f he wantec 
find on and [ old him to come in I 
he wasn’t afraid of hard, rough, dirty 
worl He ime it | went at it with a 
“ It ing to him af e had beer 
it it fe ne time he expressed himself 
iS vel uite witi ( tar i he 
" cerned. and honed . giving 
tistac 3 Ne wa ] wa doing 
( | I tl geht he might do goo 








940 
him. Every foreman that he has worked 
for gives him a good name, and would 
have been glad to have kept him, and yet 
they were all glad to see him get a better 
job, and said that he deserved it.” 


‘He used to be a good boy, and I am 
glad that he is getting 
marked my friend, as he started away 

It is 
forever 
off for all 


along well,” re 


strange how some fellows will be 


coming in late, be wanting to lay 
sorts of reasons, be always kick 
kind of 


fooling around when they 


g about the jobs the foreman 


ing 


sets them at, be 
think the bo 


sulky if they ar 


is too busy to see them, be 
told to stay and help on 
that hurry-up job, and then wonder ‘‘why 
the boss don’t like me and give me a show 
like he does that little slow-poke over in 
the corner; I was here before he was, and 
I'll knock his block off if he don’t 


3osses are 


watch 
/iuman 


out ” 


W. OSBoRNE. 


Strains Produced by Excessive Tightening of 


Nuts.* 
BY A. BEMENT 
In the design of machinery, ultimate 
strength, elastic limit and deflection of 
parts usually receive careful attention; 


but with prevailing practice and methods 
of erecting machinery in final place, ther: 


is but little assurance that damage may 


Cal eless 


not be caused by ignorance o 


ness on the part of the erecting crew 


nuts and 


owing to excessive tightening I 
screws, which may, and often does, result 


in straining bolts and parts beyond theit 


elastic limit. There appears to be no rule 
in general use for the guidance of the men 
who perform the work of machinery erec 
their de 


tion, and it seems usually to be 


sire to make things as tight as possible 
The natural result is that elastic limits are 
often exceeded or that breakages even may 
occul 

The accompanying figure represents one 
end of a cylinder of a vertical Corliss en 
gine, with the valves located in the cylin 


- ) 


t 





> 


Line uv 
SECTION OF END OF CORLISS CYLINDER 
der head. With this example the nuts ot 
the studs holding the head to the flange 
were screwed up so tight that it resulted 
in over-strain finding relief in a crack, 
which developed in the wall of the cylinder 
just under the flange, as shown at 4. A 
tongue on the head fitted into a groove in 
the face of the cylinder flange; packing for 
this 
the 


making the joint was compressed in 


groove by the pressure exerted by 


tongue; when the packing was fully com 


* Presented at the Saratoga meeting (June, 1993) of 
the American Society of Mechanical Engineers 
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further 
the in the 
fracture at A, itself 
some weeks after the joint had been made 


strain 
bolts 


which 


owing to ove! 
resulted 
manifested 


pi essed, 


tightening of 


up. The crack extended part way around 
the cylinder, but did not result in entire 
rupture. It appears that when sufficient 
relief had been secured the crack 
ceased to extend, notwithstanding — the 
presence of the steam pressure. Other 


examples could be given showing the re 
and 


sult of over-straining of bolts parts 
of machinery, but this will serve the pur 
pose. 

It is the hope that this brief paper may 
serve to call attention to a matter which 
is probably more serious than is generally 


realized. 


Letters From Practical Men. 


“ Action of Air Suction at Different Openings.’ 


Editor American Machinist : 
I note what ““Cheroot”’ says, at page 659, 
the dif 


I ven 


in reference to the air suction at 
ferent openings of the suction pipe 
to suggest that were the pipe as Fig 
dif 
of the air in sketch 


ture 
1 indicates the effect might be 


The 


quite 


ferent suction 


fo Fau 








l { ta M 


FAN SUCTION AS INFLUENCED BY THE DIRE‘ 


TION OF THE BRANCH 
(Fig. 2) does not seem at all phenomenal 
On the contrary, I think the natural in 


clination of the air would be through the 


straight line of the pipe from one end to 
other, and would naturally exert a 
stronger suction at the hole farthest from 


the 


the 


strength as the 
fan. I think, 
pipe the 


decrease in 
the 
the 


fan and 
approached 


that 


openings 


however, with minus 


square corners, as shown in Fig. 1, the 


diffculty would be somewhat obviated 
C. H. RAMSEY 





Compressed Air for Pumps. 
Editor American Machinist : 

Replying to the article on *“‘Compressed 
Air for Pumps,” at page 787, by Frank 
Richards, we have to suggest that a rule 
which might suit your correspondent 
The mean of a great 


with 


would be as follows: 
many experiments direct-acting 
pumps using compressed air at 90 pounds 
pressure in the main, shows that a cubic 
foot of free air compressed to 90 pounds 
will yield 135 foot-gallons of work, and 
that inasmuch as the air in direct-acting 
pumps is used practically at full pressure, 
the relative work which may be done by 
} 


air at 80 pounds would be in the propor 
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tion of 80 to go. This being the case, the 
problem which you present, viz.: 60 gal 


lons per minute 150 feet high, would rep 
resent 9,000 foot-gallons. Dividing by 135 
it would require 00 0-10 cubic feet of fre 


air compressed to 90 pounds, and at & 


pounds would require 66 6-10 times 9 
divided by &o, or 75 cubic feet 
San Francisco E. A. Rix 


Spring ‘‘Morphidites.”’ 
Editor American Machinist : 


Having broken a piece from the end ot 


one of the legs of my 3-inch outside cal 


pers, I began to wonder what I could d 
with them, when suddenly an idea strucl 


me that a pair of spring “‘morphidites 


would be a pretty handy thing to hav 


and as I had a nice long piece in the lath 


I immediately set to work on them, and 


the sketch shows them finished. They are 


\ i 








Ame 
SPRING MORPHIDITES 
the envy of my shopmates and are ce! 
tainly very handy, as they can be put to 
countless uses. If placed on the market 
[ think they would find a ready sale 
PauL WESLEY 
The Hydrostatic Level. 
Editor American Machinist: 

Replying to the inquiry of your corres 
pondent at page 802, concerning hydro 
static levels, I will recite my experience 
with them 

At one place where I worked they pur- 
chased one to use in leveling ring spin 
ning frames. In this instance the water 
would vary in the glass as much as % to | 
and it proved so unreliable 


inch at times, 


that it was laid aside. Two other friends 
had the 
It was suggested that the long rubber tube 
but it refilled 


with the same result 


of mine about same experience 


many 


Then 


contained air, was 


lifferent times, 
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it had to be handled very carefully, al t was necessary to have this plunger put in in less than thirty hours’ time the punch 
ways shutting off the water cocks when the lathe to be turned for a brass sleeve was again at work Rost. JONES 
moving, to prevent a spill but the first cut revealed a secret. Ev 

Worst of all was the cohesion of the dently the core at a had yielded to the A Three-Part Flask Job With the Stripping 
water to the glass tubes. When one end _ pressure of the metal to within about !, Plate Machine. 


was gradually raised or lowered, say, 


nch or less, the water in the other tube 


Editor American Machinist 


[The accompanying drawings t 
vould hardly move at the edges, while th« , ’ 
; : - manne in g i ve r¢ nd 
enter could be seen to bulge up or sink , +] | 
procke I three-part iSK 2g 1 1 
own as the case might be, without ever on of th F; 
sect1ol ( ie ( ng My 2 Ws 
hz; ying reoister ar } t . 
— the register mark 2 ‘a othe: he pattern plate A and part B of pattern 
tube. 4 » 4 1 1 } 1 . 
\ vith the drag flask C in place Fig. 3 
oe ‘ shows the cheek part, in which D the 
Gages for Patternmakers—Fixing up a Casting 4] ; 
: : pattern, F the pattern plate and G the 
for a Pattern. c - . 
; oe ~heek flask. EE makes the lower part of 
ditor American Machinist: . page : : 
me : . he sprocket and the fill H Fig. 1 
Fig. 1 shows a tool which proves in ' 
Fig. 4 the cope part on a stripper 


practice very useful for pattern shop and , : ' : 

ee ; plate-molding machine. / is the pattern, 
foundry work. The pillar is made of pear : rat <—_ 
fs . the stripper plate and A the cope flask 
vood, about % inch thick, with slot ¢ cut ; , 
; Che drag flask C (Fig. 2) is placed on 
n the pillar to allow the setting of arm d 





i , ; eg. aia the patter pl te ! a rte being 
to any fractional part of 12 inches. This ; ;, 
‘ 3 rammed and struck off rolled over and 
irm also is made of pear wood, % inch , 
; the plate and pattern are withdrawn. The 
thick, the shoulder a’, together with pegs he a , 
oe : cheel ia (y (Fig 3) Ss next p ed on 
and 2, sliding along the inner and outer 
edges of the pillar and keeping the arm at , l 
a J 


























A a Vv 
FIG. 3. A CASTING FIXED UP FOR A PATTERN 
b 
inch of the surface rhe stoppage was a lik 
; serious matter, and making a new pattern \ 
Sor - . was out of the question, so it was resolved =f , {I y | Po 
id imerican Machiavst to make the best use of the existing cast TASSSSSoe Sw > I 





ing as a pattern 














“1G ATTERN RS GAG 7 ~ - 
2 ee | oe rhe first thing was to drill and tap two ‘ | 
; inch draw-holes, 1 and 2. The parts Boers £3. 
right angles. Slot e and sliding grooves ; | the brid! | : . : 
: . on each side of the bridie were next arnt } ’ 
ff are cut in the arm to allow the adjust ; ; A ery T | yon sted 
: . blocked up and sufficient bearing allowed | 
ng of scriber bar g, the point of which on Sy = 
on each side for cores c and d, as indicated bs nS, t 5: ge Sa 
the underside projects about 1-16 inch be : co “7 S ‘ 
by the dotted lines. The plunger was next all 7 wo 
ow the arm, on the upper edge indicating ; 
es agged with strips of wood, about incl { 
the distance I give one simple illustra , . = 
tion of the manipulation of this tool. It | nen : FIG 
. . t -] . = > 
s required to mark a center line along 
or HREE-PAI LASI ED WITH PI 
1 12-inch pipe pattern the half of which is 
nh - ’ \TI M H | 
shown. The half pattern is placed on the 
urface plate, the sliding bar and scribet f 
are fixed in position, the base is brought the plate / and rammed up and struck oft 
¢ 2 ae —_— | 
in contact with the edge of the pattern and The flange Fi fted from the sand by 
the gage is then drawn along the pipe t the lever and rod A, it only being nece 
the required length sary to lift it far enough so that it can be 
Fig. 2 is a sketch of a tool I made some LY taken hold of wit he fingers and re 
, . : American Machinist P 63 fl 
time ago for general use in the pattern moves Phe het ftex nd 
shop. It is found to be very useful for FIG. 2. COMBINATION TOOL FOR PATTERN closed on the drag 
outside work, such as pipe work, templet MAKERS Phe cope next made, and after set 
making, ete. It is a combination of square, ting the ( closed down and 
bevel square, plumb, spirit level. center n width and of the required thickness; the mold complete, as shown in Fig 
square or radius finder, protractor and 2 these were held in place with a couple of In a_ three-part b on a molding ma 
foot rule thin wires. Drop print b was placed in’ chine the cheek flask must be very true, 
Fig. 3 is a sketch of a bridle and plunger position and the pattern was read) The otherwise the isting will not come thi 


for a 10x12-inch pump. A short time ago casting produced gave all satisfaction, and proper lengt! APPLEBY HOPKIN 








The Chips of the Grinder. 
Editor American Machinist: 

There have been various articles in the 
AMERICAN MACHINIsT lately on the above 
Some of 
seem to think that the action of a grind- 


subject. your correspondents 


wheel is not 


Wm 


a true cutting action 


Vol. 25, 


ing 
Mr 


Taylor, at 


page 


17( 0, 


AMERICAN MACHINIST 
respondent believed the metal was “burned 
off.” 

As long ago as December 27, 1900, Mr. 
Morris Fulton suggested, in the American 
Machinist, that a microscopical study of 
the chips produced by grinding operations 
suggestive and 


might interesting, 


pre vfitable 


prove 


Acting on this hint. micro 
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nearly all of which, of steel or iron, are 
drawn to a blue 

The table herewith gives the data of the 
different jobs, as far as they were obtain 
The chips 
with particles of the abrasive, but nearly 


able. were Originally mixed 


all of these were washed away from the 


chips in the process of mounting them for 














takes the ground that the grinding con- 
sists “partly in shearing off minute par 
ticles of metal, and partly in causing the 
metal to Mr. 
Tecumseh Swift, at page 380, of the cur- 
that the 
Still another cor- 


flow into cavities,’ while 


rent volume, claims metal is 


“rubbed or pushed off.” 





GRINDER CHIPS—MAGNIFIED 32 


photographs of chips of various materials 
were made, and accompany this writing. 
All of the specimens were ground under 
a flood of soda water, and they all show 
chips as clean cut as though produced by 


a good lathe tool. Of course, the half 


tones cannot show the color of the chips; 


DIAMETERS. 





No. 10 


duced by a milling cutter of an engraving 


examination. shows chips pro 


machine, and these are shown to give, by 
comparison, a better idea of the work of 
the grinding wheels. All of the specimens 


> 


are magnified the same amount, about 


No. 4 the 


. 
mS 
diameters seems to ird 


yive 
vive 
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est blow to the common idea of the action steel to give a smooth chip of such length Thanks are due to Messrs. Brown & 
of a grinding wheel. For hardened tool is a result one would little expect. Sharpe for supplying specimens Nos 
Wheel 
Numbsr. Material Donor Remarks 
Size Grit Grade 
= ; a K 
I Soft Machine Steel B&S <3 Corundum No. 6 Vitrified 
ICG 
Besse ; : »d 
2 ee mer Row is 12 x % I:mery No. 40 Vulcanite 
Case Hardened : 
Machine Steel ' j 
. At: 7 12 x 4s kmery No. 36 
3 Case Hardened Elasti 
Tool Steel | 


| 12° x 3% ‘“orundum No. 6% 


Hardened Vitrified 





5 Bronze 2°x} metry No. 36 a 
elastic 
6 Cast Iron 24° X 2 (orundum No. 4¢ ane 
: — =e “ : ra Silicate 
(7 High Carbon Corundum No Ring Wheel Grinding on Flat Face 
Tool Steel C. H. Norton 24, 36 and 60, H Wheel Speed yooo ft. per min, Work 
(8 Unannealed Equal Parts Speed 6 to 8 ft. per min. 
9 Chilled Iron F. Thornely 9" dia Emery No. 60 M Heavy Roughing ( ut, Wheel Speed 3000 
it. permin., Work Speed 6 to 8 ft. per min 
10 lool Steel Milling Chips from Janvier Engraving Co 
Annealed 
DATA RELATING TO GRINDER CHIPS 




















GRINDER 


{IPs MAGNIFIED 32 DIAMETERS 
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to 6, to Mr. C. H. Norton for Nos. 7 and 
8, and to Mr. F. Thornely for No. 9. No 


8 was somewhat difficult to photograph 
on account of the large size of the chips 


Water GrRIBBEN and W. A. WARMAN 
| We are 


welcome these photographs, 


very sure our readers will 


so clearly and 


beautifully exhibited, thanks to modern 


reproduction processes. We trust also 
they will appreciate the skill and enter- 
prise to which we are indebted for their 


existence. They will doubtless stimulate 
to further thought and investigation along 
this line. In attempting to compare these 
“chips” with those made by the single cut 
ting tool of the lathe or the planer it must 
be remembered that these are made by a 
practically infinite number of cutting 
points, no two of which are alike in shape, 
in size, in depth of projection, in speed of 
action or in any particular akin to the 
conditions of the steel tool It is 
that 


and sizes is shown 


precise 


no wonder such a variety of forms 


The grinder evident- 
ly discovers the difference between hard 
and soft 
difficult 


cutting tool does, the chips from the hard 


material, or between easy and 


cutting as certainly as the steel 
metal, as in Fig. 4, being so fine and at 
tenuated as compared with those from the 
softer materials. Those who wish to really 
the 
scope must actually look into the micro 


know all that is revealed by micro 
scope to see it. The chips are there shown 
so clearly and their colors are so various 
and in many cases so beautiful that it is 
impossible, after all, to either show or 


Ed.] 


describe them. 


Honesty in Books. 


Editor American Machinist: 


[ suppose I am as much indebted to 
books as anybody, both for profit and for 
profit—and_ I 


suppose also that I am as much disposed 


pleasure—if pleasure isn't 


as anybody to look upon individual books 


with favor and friendship. I would, | 


think, be very apt to speak as kindly as 
book that I 


mention; and yet I 


possible of any would have 


occasion to have to 


confess that there are perhaps no things 


more disappointing, if not exasperating, 
than books, and especially, if not entirely, 
the new books, and for one very sufficient 
that not all books are 


reason, which is 


good books or have any real right to be. 
Co put it mildly, I don’t believe that when 
makers of 


the 


it comes to workmanship the 
better 
makers of steam engines, or of lathes or 


books do a average job than 
planers, and this is saying nothing about 
the honesty of the workers, which is the 
special burden of my present breaking out 

I believe that the maker of a book is as 
much under obligation to be honest in his 
the 


maker of any other thing that is sold. I 


dealings with his customers as_ is 
regret to say that some makers of books, 
if they appreciate the obligation, ignore it 
sadly in practice. It’s a disgusting thing 
to buy a basket of fruit and, when vou get 
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home, find that big wads of paper are in 
the bottom in the place where the fruit 
ought to be. Weare all pretty well agreed 
that the laws should be made effective for 
preventing such frauds as that, or at least 
the 
Well, do you know, I think there is 


for punishing perpetrators of them 
more 
of precisely that kind of fraud perpetrated 
by the makers of so-called technical books 
than there is by the poor fruit sellers along 
the water front. I am not talking at ran- 
dom. I can put my finger upon individual 
books, whose authors are eminently re- 


frequently college professors— 
the 


spectable 
and whose publishers are leaders in 
their line, which contain numerous pages 
of nothing but just filling, matter which is 
no more related to the ostensible business 
of the book than it is to any other or to 
all other technical books and which is al- 
ready otherwise provided for every techni- 
I buy Trautwine and Kent, 
which are both honest books all through, 
into the 
To them 


cal reader. 


and keep them handy and get 
habit of constantly using them. 
I turn when I have occasion to use any of 
the standard tables. It should be sufficient 
to buy this matter once for all. I can't 
possibly use more than one copy of any 
table at a time, and the copy which is most 
accommodated to my 
book.” Other 


copies of such tables are as so much blank 


handy and most 


habit is in the “pocket 
paper to me, and the blankness of it con 
tinues when these tables are worked into 
a book where they don’t belong, for the 
only evident purpose of increasing the 
bulk and the selling price and the author’s 
royalty upon it. I have before me a book, 
the price of which is not small, which has 
in it fifty solid octavo pages of the tables 
of the pocketbook; United States weights 
and measures; squares, cubes, square roots 
and cube roots; circumferences and areas 
of circles; logarithms; coefficients of the 
strengths of materials and lots more. This 
a gift to the 
for the 


a more unhandy book 


matter is not thrown in as 


purchaser; he has to pay more 


book and to buy 
on account of the stuffing. If you buy 
another book by the same author upon an 


entirely different subject you pay for the 


same stuffing over again, and there are 
other books by other authors where you 
pay for it over and over. I can’t help 
wondering how it would be if some of 


these authors were in the retail fruit busi- 


ness 

This is not all of the story. Last fall 
on my way home I bought a 10-pound 
basket of nice-looking plums. I assured 
myself in this case that there was very 


little paper stuffing in the basket, but when 
we emptied it we found in the middle of 


the basket a mass of plums in an ad 


vanced of decomposition They 


Well, I've had 


books. I've 


stage 
were disgustingly rotten 
the 
found things that 


with 
rotten (I 
use the word as slang) in them 


same experience 


were never 
Here my 
that the rot 
ten parts ina book are always the straight 


analogy fails me. I can't say 
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out results of dishonesty as is the rotten 
the basket. In 
likely that the bookmaker may know, or 


fruit in some cases it 1s 


at least suspect, the unsoundness of some 
of the 
it is inserted in the innocence of ignorance. 


material used; but in many cases 


A man may know something excellently 
well. He may have something to tell 
which will be helpful and valuable to 


many, and he sets out to tell it. He may 
make an excellent job of it so far, but the 
His 


bring him in 


trouble is that he does not stop there. 
book is not big enough to 
either glory, so he 
make it 
books are, and he scrapes up a lot of stuff 


much of money or 


tries to as big as other men’s 
more or less remotely related to his good 
work, much of it stuff 
qualified to judge or has no means of test- 


which he is not 


ing, and dumps it in, spoiling the whole, 
defeating himself and swindling the pur- 
this and in 
comes to pass that there 


chaser. In other ways it 
are many books 
that have some good in them, but which 
taken as a whole are some of them worth 
less, and some worse. 

These exasperating books are born of 


opportunity. The makers of them could 


not and would not make them as they do 
if no one would print them, and especially 
if no one would buy them. It’s no 
talking about the publishers. It is 


dent that they must in some way realize 


use 


evi- 


some average of profit from the produc 
tion of these worthless books, these books 
that streaked 
worthlessness and 
they would not print them 
of the publisher to the buyer and back of 


and sandwiched with 


misinformation, or 


are 
It goes back 


the buyer to the machinery by which the 
buyer is influenced. 

The books 
crying outrage, and as a whole they are 
truthful 
There is no book 
made, however bad or dishonest it may 


so-called reviews of are a 


less than 


more misleading and 
the books themselves 


be, that cannot secure commendatory no 
tice somewhere, and silence as to its char 
Nihil 
alike for dead 

If the book 


same style 


acter nearly everywhere else nist 
bonum seems to be the r le 
men and for new-born books 
reviewer was reporting in the 
concerning one of the baskets of fruit of 
which I was speaking, he would pick out 
the most perfect plum he could find and 
discourse volubly upon its excellence and 
never give a hint about the rotten plums 
and the paper stuffing. This has been the 
too general practice. The other day some- 
thing happened. One of the technical pa 
pers that I occasionally look into printed 


book 


more or 


an honest notice, which of course 


was less condemnatory, and it 
was accompanied by an explanation or an 
apology on the editorial page. It 
doubt, 


was, no 
a phenomenon to which attention 
should have been called. I hope we may 
have others until they cease to be a rarity 
There is no place where a technical jour 
nal is under more imperative obligation 
to be truthful and outspoken than in its 
books When this obli 


reviews of new 








the 
buyers of books will no longer be think 


gation is recognized and lived up to, 


ing of suing for damages or of throwing 
books at the editor’s head. 


TECUMSEH SWIFT 


Self-Hardening Steel. 
Editor American Machinist: 

We hear a great deal now about high 
There has been some writing 
AMERICAN MACHINIST about it, 
its Now, | 
o say that is perhaps a littl 
ide. 


ny high speed steel to any 


speed steel. 
n the and 


ll in favor have something 
on the other 
In our shop we have not yet adopted 
great extent. 
I’ve no doubt that there is a place of great 


We have 


forgings in 


sefulness for high speed steel 


onsiderable to do with heavy 


ur shop, our forge shop closely hugging 
the 100 tons a month mark. We use a 
self-hardening steel that requires no spe- 


or tempering, and 


in torging 


o the 


al treatment 


stands up t work in good shape, 


taking deep cuts and coarse feeds at cut 
ting speeds varying from 30 to 50 feet per 
minute. 

I send herewith a photo of a chip that, 
though not remarkable for depth of cut 


consider it was rather remark 


I feed. we 





\ CHIP MADE BY SELF-HARDENING TOOI 
STEEL. 
ble for it to hang together as this o1 
lid. The rough diameter of the shaft this 
hip came from was I! inches, and it 


nch feed 


| \ piece 


inches at a 


feet 


reduced 1 


ind a cutting speed of 35 
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of a second chip is here shown full size 


[This chip was taken from the same 


ing at the same speed and feed but 


twice the depth of cut 


The man who 


} ling t 
is hoiding rie 


gel yew nt \ ¢ 
1 j 1 
his steel n e g 1 wet 
t ) \ \ 1) ( | nwt \ 
I 
. , , ¢ 
e te 











OF ANOTHER CHIP (FULI 


SIZI 


rule up beside the chip recently ran a cut 


varying from inch to 114 inches deep at 


this same speed and feed for 239 inches 
without grinding the tool, and it was still 


condition for cutting, but there 


good 
egerer 


was no more to do on that shaft As near 
as | remember, this shaft was from 9'4 to 
11 inches in diameter 

We find that the high speed steel will 
stand high speeds with moderate cuts and 


when the 
be de 


ngth of the high speed 


fine feeds, but 


j 


increased 


+} 


comparatively 
feed is the speed must 


creased, and 


steel 1s not equal to the self hardening 
steel we are using nd on our work we 
lave not yet found the high speed steel 
hat is able to do enough more work to 
cause us to change steel, as the higher cost 
ft the steel d the xt! ne of the 
n in treating S wi he strength 
OT the tee n be take 1 int. 

In regard t empering self-hardening 

steel, my experience that to grind the 
t » a red heat l let cool off give 
etter re a oe oo Wher 
heating in the forge ch longer por 
tion is heated nd the air blast will not 
cool it as quickly the tool with the red 
heat ground into it, as the latter is a very 
hort heat and just where it wanted 

One of the high speed steel men w 
here the othe lav with two tools of 
214x1 incl eel that had been treated 

ust as he directed, and the lathe foreman 
took one of the tools to the emery wheel 
to grind, and had two men with a stick 


the 
that 


to push it against the wheel 


he 


to get 


heat into it wanted it, and 


das 


M ADI LF-HAI Y rEEI 
t we e st g ir common, or 
dinary self-hardening steel 
WriG 
Machine Tool Evolution. 
Kditor American Machinist 


lave been profoundly interested 


articles 


sevel written by of 
ible contributors on the principles iny 
n the rem l t met In My | 
seh Swift’ ( High-Dut 
chine Too page 529, he Ly 
present w ig tended chiefly 
T , Every vho reads ti 
ticle nd tl vy ot e and 
tuned to t i { 1 prac 
© rrobor t ( t ] VORKE 
it l¢ t \ \met g 
1! ‘ «ct li il 
tick 
It 
facture a 
hat we | 
+] ; f , - ep 
ug! the 
d 
o 
whe ve « 
ona ( It 
to be re t 
directly, é d w 
ch higher degre 
Some designe \ f and rid 
the ide that the mod 
pure and good desig there 


ter 





Hl 


argument n tavor r copying natut 
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own design than in the marked tendency 


of the times to leave off all veneer and un 


becoming bow-legs, and an almost com 


plete absence of attempt to incorporate a 


poor counterfeit of Grecian artchitecture 


with its striped corrugated columns and 


has reliefs emblazoned with gold. Yea, 
we are literally stripping the mummy, with 


one yards of conservative ideas yet to un 


wind, before we come to the simplicity of 
natural and fundamental creation which 1s 
found in all true design. 

Within the last five years, 


advent of the directly attached and high 


and with the 


speed electric motor, there has developed 
a swarm of attachments for machine tools 
called 


Such attachments are surely not helping to 


which are variable speed devices 


strip and simplify the machine but only to 


wake business good and aggravate an al 
ready existing evil If the cumbersome 
and often troublesome device 1s not an in 


tegral part of an inaccessible countershaft 


it is loaded on to the machine itself, giving 
the appearance of a good sized carbuncle, 


\y 


yoint may be illustrated by those machines 
I \ 5 


ind it sometimes proves irritating 


as 


which have their motors mounted = on 


brackets fastened to the bed and from 2 to 


t feet above it. The motor is connected 
to the main driving spindle by noisy and 
grinding gears or by a short belt which 


often proves exasperatingly unreliable, o1 
the of both 
with 
all 
he 


without re 


connection combination 


the of 


IS a 


In light what has been done 


variable speed motors it appears that 


the speeds must eventually 


the 


variable 


taken from motor direct 


course to any other device. The satisfac 


tory variable speed motor is probably not 
yet built, although there are quantities of 
them which are doing fairly good service 
To obtain a maximum efficiency 1n opera 
tion a motor must be controlled from al 
most any point in the machine with facility 
eventually automatically 


(perhaps being 


controlled) and have an infinite number of 
speeds within the suitable rated limits 
Experience with different cutting tools 
ind with the different materials which are 
has emphatically tmpressed_ the 


cut very 


practical man with the fact that efficiency 


to a maximum limit must mean an in 
finitely tlexible speed device, and the 
speeds cannot be absolutely or satisfac 
torily set by a tachometer. It is, and al 


ways has been, a part of the skill or trad 
of the machinist to be able to adjust his 
speeds and feeds to the maximum eth 
cieney, and no form of slide rule nor any 
tabulated data can be absolutely followed 


for correct speeds. It may appear vain t 
1 Y 


ay that some day the speeds will be auto 


itically set by a direct influence of thi 
irk on the attached motor, and possibly, 


ll, tl series-wound 


Iter 1 tine motor 1s t 
lution when properly connected to the 
work with some compensating device 
With the slow and variable speed motor 
placed in the head of the machine, with 


its shaft replacing the spindle. we have a 


simple convenient and efficient devices 
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Since the moving parts of the motor de 


velop more or .less kinetic which 


energy 


has to be absorbed before the machine 1s 


brought to rest, it may be a great con 


venience to place a disk brake on the end 
of the motor shaft, which will act as a 
brake as soon as the current is off. 
Incidentally, it happens that the advent 
of high-speed cutting tools and of variable 
events with 


An in 


the tool demands a 


speed motors are concurrent 
the effect 


cre 


of mutual advantage 
the work of 


ith 


In 


ase 


motor w increased power, which auto 


matically raises the efficiency of the motor 
added _ fi | 


and the aggregation of irees de 
mands still simpler and much stiffer tools 


Undoubtedly, the signs of the times point 
for 


to a multiple-cutter principle paring 


of metal, bedding-in fits and polishing to a 


smooth surface. The cumbersome and in 
efficient multiple-stroke planer, with the 
ear-piercing shriek of reversing belts, is 


becoming a memory of the past as fast 
the 
adapted to replace it. 


as 
single-stroke milling machine can be 
The coarse or fine 
crew thread with the various pitches is 
by 


being chased in one cut the rotary angu 


lar thread cutter in place 
of the 


tool 


of the repeated 
le pointed 


(And 


chilled castings and heterogeneous materi 


drives traditional 


thread 


sing 


which is on the wane 


should no longer be allowed to suf 


1 
als 


fer inaccurate machining and imperfect 


finish from an unsatisfactory cutting tool, 


since it has been proven that grinding is 


far more efficient in quantity and quality 
Perhaps the day is not far distant when 


the round and flat surfaces on medium and 


heavy machine parts will be machined in 
two strokes, being roughed off by th 
rotary milling cutter and finished by the 
emery wheel C. E. Coo.ipei 
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on the flattened part This job was for 


merly done in two operations—first bend 
ing the pin and then forming i1t—but this 
proved very unsatisfactory as well as slow 


‘| he dic 
ner: A 


is used in the 


following man 


pin is inserted between the hard 


ened tool-steel jaws aa which are dove 
tailed into the soft tool-steel slides bb 
and these in turn are dovetailed into the 
cast-iron die-bed The handle d is then 
brought down towards the operator, and, 
being connected to the cam this locks 
the jaws aa slightly \s the ram of the 
press comes down, the forming punch / 
strikes the pin with its beveled front \t 
the same time the shifter 1 strikes the shoe 
e and pushes the slides bb as well as the 


jaws aa forward under the punch J, thu 
bending the wire. During this operation 
the shifter compresses two stiff springs 

and increases the pressure between the 
jaws aa, and this pressure continues in 
creasing until the shifter has passed the 
highest point of the shoe \ trifle late 
in the downward stroke the shoulder ot 


the forming punch comes to rest 


against 


the cast-iron punch-holder securing a 


positive pressure, and the pin is formed 
that is, the flattening takes place and _ th 
tit is raised 


While the punch descends, the 


spring o 


between the punch-holder and punch 
exerts a stiff pressure against the long 
steel pin m, which is filed down at the 
lower end to the size of the hole in the 
punch 7, and which allows the tit to rise 
in the punch. Between the spring o and 
the steel pin m a washer ¢r is placed. On 
the upstroke this steel pin acts as a strip 
per to the tit and releases it before the 


shifter leaves the highest point of the shoe 


As soon as this takes place, the slides Lb 








Ithaca, N. Y. return to their normal position and_ the 
siping ma eames handle d rests against the plate g. The 
A Bit of Jewelry Die Work. cam c is then released by turning the 
Editor American Machinist: handle upward, and the finished pin is 
he drawing shows the die and punch taken from the jaws 
for forming a short piece of German silver It will be noticed that the slides bb ar 
— 
ce 
QJ e | | ° 
<r , 
f mI k k 
A = 
(3 | { m 
| é cfs 
: 
ao. * if 
ec: - ae 
¢ li. ©, if ifsai i. 
+’ ay“) f 1 , is =. , ri - 
Y) als T 
| 
| 
4 
V1 1" JEWELRY DIE WORK 
Wire Into the shape representes l ! This k pt ay Dy tw g ( sp g 
shows at the left the pin as comesefron separate the \ nlv { oh , 
the automatic screw machine with a evel w the serted or re 
tit turned on the end Che pin is insertec ved they would bx ‘ » dr 
between the jaws aa in the die this nto the ope spa ; the de 
shape, and the thre other views h \ his exceeded tl t f the pins 
the finished article Ch clic bends thre ( p t wn bv the d ad 
pin, flattens a portion of it and raises a tit =] : or d t 
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in the cast-iron punch-holder engages in a 
slot milled into the punch /, keeping this 
from turning and at the same time acting 
as a stop against the downward pressure 
of the spring o. 

The handle d was made from soft steel 
and case-hardened The soft-steel plate g 
is secured to the die-bed by four screws 
Che shoe e was made from tool steel and 
hardened without drawing the temper. It 
is secured to the slide ) with two screws, 
not shown. The shifter 1 also is made of 
tool steel and hardened 

So far the die has given no trouble, but 
it would probably have been better to have 
encased the punch 7 in a hardened tool 
steel bushing, as its shoulder will no doubt 
wear into the cast-iron punch-holder and 
the hole itself get out of shape. In place 
of the adjusting screw v an adjustabl 
roller might have been more appropriate, 
because the point of this adjusting screw 
really is the hardest worked part of the 
whole die and will probably have to be re 
placed before long 


FRANK GREINER 


Inserted Tooth End Mill. 
Editor American Machinist: 

[ recently designed an inserted tooth 
end mill, a print of which I enclose and 
for rapid, clean cutting it is the best mill 
we have ever used 


The 25-degree angle, at which the teeth 


10-L 
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5 i de ded mproveme t T rit 
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What the British Mechanic Lacks. 
Editor American Macl 
We mechanical workers in the Brit 


ng Irs¢ es deprec ‘ 1 \me 
can \ Ss pl Sec | Tt 
‘ de wherein this np ed sume rity 
I I 
1 1 j 
e \s the writet ot had the a 
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vantage of ever seeing inside an Am ricat 


works he cannot in any way criticise the 


American workmen, except perhaps to ex 
press the admiration he has often felt 
when examining some specimen of their 


handiwork, but as regards the merits o 


faults of the British mechanic he c 
speak Irom experience, and his opinion 
that one of the Neges faults 

vidual possess is the lack t self ippre 
ciation or confidence his own 





CHINIsST brings a number of contributions 
from practical men, in some of which de 
vices of an original and ingenious 1 1 
ire llusti ted al d de scribed, and which 
are doubly interesting from the fac h 


in a good Many cases they are purely 
workshop inventions created by necessity 


and those who have observed the men 


with whom they are placed in daily con 
tact when baffled by the various difficulties 
of their respective jobs and sc 
effective 
successfully dealing with the knotty prob 
, ; és , 
| realize what “workshop inve1 
tion” created by necessity means 

\ good many of these forced inventions 

Py 

worth knowing, and in some cases 
have a distinct commercial value, but in 


the case of the average British workman 
inventor he does not see any value in his 
own invention beyond the fact that 


meets his own requirements, and in to 
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This man was fairly representative of 
the average British mechanic; he was a 
good workman, original in a good many 
of his ideas and ingenious, but, like a lot 
more of his class, he saw no value in his 
ideas beyond the convenience they were to 
himself. He had fitted his automatic stop 
motion, in an improvised fashion, on many 
machines as a convenience to himself dur 
ing his testing operations, before his em 
ployer accidentally saw it. That gentleman 
at once recognized the commercial value of 
the appliance, patented it and embodied it 
in the general design of the machine, his 
that 


could mind as many as six of the machines 


advertised claim being one person 
in question if fitted with the patented auto- 
matic stop motion. The operative could 
conveniently divide his attention between 
that number of machines, for if the threads 
broke on any machine, that machine would 
instantly stop, and the ringing of a bell 
would announce the fact. The invention 
increased the sale of the machine consider 
ably, and the inventor was suitably remun 
crated, after receiving a mild lecture for 
his lack of self-appreciation. 

As the AMER 
1CAN MACHINIST is read by the majority 
of up-to-date British mechanics, he hopes 
that his words have “gone home,” and in 


the writer believes that 


conclusion would point out that by this 
lack of appreciation in their own efforts 
and by their reluctance to seek publicity 
for their ideas, British workmen do an in 
justice to the reputation of their country’s 
to 
selves, and as human nature is s 


trade, to their employers and them 


» strong 
an incentive, it is through this last chan 
nel that he urges the mechanic with ideas 
to ventilate them; 
may be slow in coming and direct re 


for although reward 
muneration may never come, still the fre 
quent suggesting of feasible ideas is bound 
to stamp the inventive mechanic as a su 
perior man in his employer’s estimation 
and bring success and reward to a cor 
responding degree. 

Henry Wo. PELL. 
Maldon, England. 


[Perhaps it is not altogether the work 


man’s fault. At the conference of the 
Civic Federation in this city last December 
the members of Mr. Mosley’s party of 


British workmen who were present wert 
substantially unanimous in their opinion 
that of the 
between American and British shop man 


the 


one characteristic differences 


agement was greater encouragement 


given in American shops to suggestions 


from workmen. According to some of 


suggestions not 


such 
British 


them, indeed, are 


wanted in most shops and are 


much more apt to be received with a snub 


Fd. ] 


than otherwise. 





A Forming Job on the Miller. 
Editor American Machinist : 


The sketches show the way valve rod 
heads—and_ other parts of a similar 
nature—are machined in the miller at the 


Snow Steam Pump Works, Buffalo, N. Y 
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driven by the spindle, as 


The 


shown in Fig.-1; and the flat forming cut 


work is 


ter, which is held at an angle of 45 de 
grees in the vise, Fig. 2, is fed under it. 
Fig. 3 shows the arrangement for holding 
and the 
formed being shown at a and the end of 
On the 
end of the latter is screwed a nut or cap ¢, 
which is bored for threaded rod d 
splined to suit a key secured in this rod. 
The work a, drilled and tapped to fit d, is 
drawn tight against c by a nut at the rear 
end of the rod; the key at the front end 
The outer 


driving work, the piece to be 
the milling machine spindle at b. 


and 


prevents the rod from turning. 


J rn 
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cams, arms, shafts, plates, grippers, fin 
gers, springs and flanges. 

In addition to the 
mechanism, there was also the tube feed 


above mentioned 
ing and forming mechanism, situated in 
front of the cylinder, and following afte1 


it were the two creasers, the pasting de- 


vices and the delivery rolls. All thes« 
latter mechanisms, together with a num 
ber of shafts and gears and two sid 


frames, were arranged around the cylin 
der and forming plate in such a way that 


it was absolutely impossible to locate 
trouble among the parts and repair the 
machine without first taking apart the 
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\ FORMING JOB 

end of the work is centered as shown for 

the milling machine center. 
Arex. .P. STYnN. 





Group Construction in Automatic Machines— 
Oiling Arrangements. 
Editor American Machinist: 

I recently had an opportunity of care 
fully examining some machines designed 
for the rapid production of paper bags, 
and during my examination I could not 
help wondering why the designers had so 
the of re 
that 


Tun eco- 


completely neglected subject 
understood 


to 


pairs. It is generally 


such machines, in order be 
nomically, should be attended by boys or 
little 


chanical matters, their duties being prin- 


by operatives having skill in me 
cipally to place the rolls of paper in posi 
tion, start the paper through the machine 
and then remove the product. 

This machine was made with three fold 
ing beds around a cylinder, with grippers 
and side fingers for each bed, operated by 
the necessary cams and gears, and a single 
tucker-plate 
having the necessary grippers and side 


oscillating forming-plate or 


fingers also operated by cams and gears 
The cylinder was a perfect labyrinth of 





IN THE MILLER 


greater portion of the mechanism, and re 


quiring two or more first class machin 
ists whenever any little thing ailed the 
machine. 

The machines were said to have been 
especially designed to save floor space, but 
when the time comes to repair such a 
machine very little attention would bs 


paid to a few feet of floor space saved 


when high-priced machinists’ time would 


have to be paid for, in taking apart and 
putting together. 

Some designers recognize the fact that 
ease of making repairs is a very impor 
tant feature, and that it is better to sac 
rifice a.few feet of floor space than to 
have extensive and expensive repairs, 


causing the machine to be idle while they 


are being made. 


Some type-bar machines are combina 
tions of parts of great complexity, and yet 
are easily repaired and adjusted, for the 
simple reason that the designers of them 
that 
The’ principal featur: 
the 


have borne in mind repairs would 


have to be made. 
been to 
that 
the machine 
For 


has arrange mechanisms in 


groups could be separately drawn 


from examined 


the 


out and or 


repaired. instance: keyboard 
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mechanism comprised a group, while the A Corner Forming Die. the center of which w ust in line wit 
justifying devices comprised another, and Editor American Machinist: the cente! f tl ral The ram 


the bar forming and transfer devices still In several issues you have shown tool planed t le in the bolster, and was held 















































inother, each of the said groups being in and dies for bending and torming steel by plates & o1 l] f 
its Own separate frame, capable of with rails made of lead” stock, which have ing for the ang tt Stes 
drawal from the main frame of the ma reminded me of several which I have 1 | fter being 
chine, and, with one exception, without utter was used, of 1 hape and 
listurbing any other group. Repairs were | diamet t 
thus made at the workman’s own bench ( ‘ 
here the parts could be « lv reached oO degre 8 
ind la ght place nd whe ( ymplet d, Vie 
he gt up or group .% S V va) 
7 1 
eplaced in the main frame g 
In complicated machines and those r 
quiring frequent repairs these principles ¢ 
hould never be st sign t s the pres 
ence, Or sence of them will sometimes 
mean thi nercial success or failurs 
f a machin Paper bag machines have f 
een des ened ] weve! | it can be r¢ id | 
vy repal ed and give the designers due J 
4 L | t 
iF the classes of it it machine 
vl h hay oO d ( rox ff! P 1 ' R ; 
he « ng of the differe: parts of ( WITHO > ( 
eC wisn can be m 1¢ to emb dy W he hi ( ( ] ed ) 
ery pec 1 il eature ( neg ery l eC ll ada ( o 
tul purpose \ reservoir for s placed In ] i 1s b \ 
the low part of the frat id after 1 d he ‘ 9 ) d 
he part have bee ce we oiled, in he b p S re g it t , ¢ t 
embling and on first irting the } i et gle piece si \ 
iotion, if the reservoir is filled and kept bolster tro neath and throug] \\ traight wal | 
full of oil, the parts dipping into the reset t was made of tool steel, hard 
oir as they revolve will carry up oil 1 ground. C is th 
thers from which it will communicate t wi h was tastened the former 1 f tool " oO 
till others, until finally all moving part steel, also hardened and ground and fast the st 
\ l ] ive ) supp ed to en n quat n¢ t | T \ h f ec! ( d rew 
\ wise 
ff wn Lui) 
y, 
] 
S ding 
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A 
CORNER FORMING DIE 
+ ‘ 1 + 
ties sufficient to lubricate the bearing sur The ram wa p ind by t 
: ' , D , er d 
Taces by the process of passing it fr ‘ ve I ( t : 
one to the other Chis mode t « ng re 1 - § s 
quires no attention except to remove th The bolster, after having the bottom  Pertectly t y % 
from the reservoir after it becomes planed, was milled out to take the ran ward eme! rt pre 
‘ . rr a1 ; 7 +1 ' 1 1 
dirty, and to put in a fresh supply [he wall and base also were milled, and against the top edge of 


C. D. KInc to them was fasten 
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The Forty-Seventh Meeting of the American 


Society of Mechanical Engineers. 


OPENING SESSION 

Phe 
P. M., Tuesday, June 23, in the 
of the United State 


| lodge 


meeting was called to order at 8.30 
ballroom 
with 


After 


chai 


Hotel, Saratoga, 
the chair. 
\lr 


omniittee, 


President in an 


welcome by Rohrer, 
Local ¢ 


the 


address ot 


man of the and a re 


by president, the formal bus1 


of reading papers was taken up, the 


one be Ing 
\ (iU'N fA 
N. Y 


STATES ARM 


ARSENAI 


UNITED 


TORY, 


\WWATERVLIET 


By 
This paper is a brief and simple general 
of the Watervliet, chietly 


for information of the 


John M. Bb 


account plant at 


intended the mem 


bers at the present meeting who might 
visit the Arsenal \n interesting detail 
of the paper is its account of the organiza 
tion, the status and wages of workmen, 
etc. It also states the total manufacturing 


capacities of the different departments 


There was no discussion of this paper 
and the next one on the program wa 
taken up, entitled: 

Test oF A Hyprautic ELevator SysTeEM 
By Reginald Pelham Boltoi 

The latest of the large department 

tores in New York city has thirty-three 


hydraulic elevators, and the conditions un 


der which they were furnished indicate 


if the mod 


how completely the conditions 


ern building have been elaborated 


contractol 


fuel 


gave a guarantee that the cost 


of should not exceed 6 cents per mile 
avel 


f car tr coupling with this the stipu 


lation that the water should be pumped by 


three-throw, crank and ftlywheel. com 
boiler 
10 pounds of water pet 
the 


should not cost more than $4 per ton. The 


pound pumping engines; that 


should evaporat 


pound ot coal, and that coal used 


test deseribed in the paper was for the pur 


pose of ascertaining how completely the 
conditions were complied with, and it may 


be said 


highly 


that the results obtained were 


satisfactory The installation to be 


tested and the arrangements for the test 
are described in detail, and the results and 


deductions are full and clear The test 


tCst, 

hol | 
as a whole, was a complicated one and re 
quired the co-working of numerous ob 


servers 
The 
communication 


the 


itined to a written 
by \lt (; \ 


tests of little val 


discussion Was Col 


thought 


ue, Decause 
they related to test and not to running con 


ditions. The owner of the elevators would 


naturally infer from this test that by mul 


tiplying the number of miles of travel of 


his elevators by the cost per mile as 


given 


by the test, he could determine the total 


cost, but in this he 


would be mistaken, as 


in the test the conditions were arranged to 


the He 


give highest possible efficiency 

*Copies of 
at small cost 
A. 8. M. E., 
York 


these papers may be 
by addressing the 
12 West Thirty-first 


obtained 
Secretary, 
street, New 
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had 
relation to the commercial efficiency, and 
that the boil 


thought a number of the results ni 


his conclusions while 


the 


were, 
the elevators 
He 


an opportunity 


ers exceeded gPuarantec, 


and pumps did not equal itt thought 


id 


termine the cost of elevator running undet 


the author hi: lost to de 


average working conditions 


] 


In reply the author stated that all 
the 


parts 


of plant had exceeded the guarantee 


He considered that while a comparison of 


his results with average running condi 


] 


tions was highly desirable, it was, in fact 


impossible, as the average runni 


he 


conduct 


tions cannot determined 


sible to an elevator test undet 


other than test conditions 
The next and last paper of the session to 


be taken up was 
RESISTANCE FORMULA 


Balch Blood 


Chis paper gives a sketch of the history 


\ Ratrionat TRAIN 


By John 


of train resistance formulas and of 


increasing importance with the increase of 
adapta 
With 


ns it 1s less 


peeds and with the closer 
thei 


uburban trai 


tram 


ions of locomotives to work 


and 


high spec d 


feasible than with others to adapt the train 


to the locomotive by the addition or sub 
traction of cars, and it becomes increas 
ingly necessary to design the locomotive 
to draw a given train at a given speed 


The 


tention to 


author devotes a good deal of at 


some elaborats 
ments on the re of 


the 


experimenters 


istance 
formulas which wert 
He 


formula, which, while not very complex, 


then gi 


includes all factors He wives values for 
all the coefficients involved, but of one ex 


ponent he can only say that it should have 

value lying somewhere between one and 
two. Ina previous formula of his he gave 
1.8 for the value of this exponent, but in 


the formula now recommended no valu 
appears 

The paper 
Hibbard, 


from accurate and that a forn 


was discussed by Professo1 


1 1 ° 1 
] 


who thought tiie formula tat 


ula to satisfy 
E< 


several 


all conditions is in fact impossible 


Ils, 


had noted as many as 


of which he named, which affected the re 
sult but which, from their nature, could 
not be incorporated in a formula He 


considered that the formula could be used 
In a comparative way only 
WEDNESDAY MORNING'S SESSION 
This, the business session of the mec 
ing, opened with the usual report of the 
tellers of election, showing that 165 new 
members had been elected and 21 pro 


moted to full membership; this additio1 


to the society's roll increasing the member 


ship to 2,584. ° 


\CTION ON THE CARNEGIE GIFT 


The 


ords sufficient to show what had been done 


secretary then read from the rec 
by the society’s representatives in the mat 


Mr 


societies, 


ter of Carnegie’s gift to the engineer 
Ing Mr. Fred J. Miller then 


and 
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offered the following preamble and resolu 
tions: 
The 


Engineers 


American Society of Mechanical 


assembled in general session at 


forty-seventh 


its meeting in Saratoga, 
N. Y., has learned with the greatest inte 
est of the proposed gift to the profession 
of engineering by Mr. Andrew Carneg1 
membe r of the Society, + la million dollars 


for an « 


Phe 


ngineering building 


Society has also been informed ot 


to making this gift availa 
able to the 
fore be it 


Resolved, that this Society desires to 


place on record its ay 


pose of Mr. Carnegie, in seeking to ad 
vance by this means the interests of 1 
profession of engineering ; 

Resolved, that by embodying this pur 
pose in the form of a great and noble 
building for the uses of those organiza 


tions whose aims are to foster the develop 


ment of engineering, the donor has taken 
i step which will notably advance these in 
terests 

resolved, that the Society approves the 
prompt response of its Council to the op 


portunity offered to favor and further the 
interests of the Soci tv whic ¢ vO d 
that progress of the profession which 
lies at the base of the Carnegie gift 
Resolved that it be referred to th 
Council with power to transmit by cable 


gram and letter to Mr. Carnegie the action 


f the Society, and to carry out by 


action the details necessary to realize Mz 
Carnegie’s generous purpose 

Phe resolutions were seconde lan a 
dress by Mr. Gus. C. Henning and were 
adopted by a unanimous rising vote; this 
Society being thereby the first to place it 
elf on record as formally accepting M1 
Carnegie’s gift and formally agreeing t 
co-operate with other societies in making 
t available and rendering it effective 


out the give r’s purposes and aims 
\ report 


from Mr 


was then read by the secret: 


Woodbury, which report related 


to the rules to be followed in electric wit 
ing, and then followed the report of the 
tellers on 
THe Merric System Vortt 
Phe report showed tl 1 nembers to 
number of 514 voted upon the variou 


questions, and the result showed that, of 
those voting (about one-fif of the me 
bership), a majority of about 3 to I are 
opposed to the metric syste nd to any 
legislation looking toward its adopti 
With the assistance of Mr. Gillet, the sec 
retary’ issistant, the vote had been class 
fied as shown by the following tabl 

Chere Was some sparring oOvel S ¢ 
port Mr. Henning claimed that the r 
sult of the voting showed that about 80 


cent. of the membership did not care 
enough about the 


+4 t . 
matter to vote 


and that therefore it was unfair 


1 
} 


leading to publish the figures ; because 
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would be quoted as being an expression of and that many of them had be« dopted ( t.. 1 
he pil of the Sox t\ whereas fe ind in 1 er the new d I 
hought the vote could not fairly be Henry R. Towne, in a written cor 
considered cation read by the secretary, highly « 
Mr. Fred J. Miller thought that a more mended the work of the committee, and | 
nteresting pont t »} ave brought ou \\ d vas 9 Vv ¢ uy \ \l \\ 
ve be e extent t e member Mr. H g 
id read t 1 te d been s ( ing e g 
then expense ot about $1,500, d rancl eS ¢ formed. M 
\ it effect cd r pl ul iced \ H n pp ed ( l ( re 
( il r the ¢ I ( nd t exp so said tl Me pres ‘ 1) 
d ‘ é eS ‘ He d d een tort ( v \l ‘ 
} te : ) ed up Holley. w g ex 
question had et ead the rep t ( ‘ 
nd thoug! ] 1OS ( a ‘ Vise d \ 
p he Ot the pres S eld tre the te t Q 1 under w 
opinions tions or prejudices; « ck e Society dl ep d \ 
ng t Ik was ft to \ | | 1 ( g | ( he ( 
ugh s uminot eport M Henn g 
\l H ey express Ss 4 tempt I 1s 0 
e opi rt ] st \\ | 1g! the ‘ It \ ~ ‘ 1 
l ought to tx p ed pon eC“ d tl 2 ( g ( \ 
nd the d 1Ss n si owed ha t ren t ¢ ‘ 1 pot ¢ 
» ~ ao , 
a Ss = v = , c 
|e )2) 5 Se) else 
v 4 Tc <= Ba = = 
pt be a = > c : 
=) = : 7 2 =| marr 
oe u = & eu = vi 
- fm aa oY 
i=) c & > Ce 
: ~ s ‘ 
x oS z 
= * _ 
< 
In favor of the adoption of the metric system as the ) » 
reg . 2 6 2 12 2 20 3 
only legal standard in the United States . ™ 39 N 


( \pposed to the above eae 
In favor of adoption of H. R. Bill No. 2054 ( 5 rs | ae | 2 30 
Opposed to the above . I 9 | 14 | 27 | 82 | 46 | 163 


In favor of legislation which would promote the ) 
adoption of the metric system , ; i . . 


Opposed to the above ; I 9 12 21 66 13 159 { 
The substitution of the metric system forthe English )} 
E 2 5 9 7 56 45 125 


would be detrimental to my business. . 
Would not . . ae I | 4 | 14] 47 | 28 17 


he substitution of the metric for the English system } 
would be of advantage to my business 


TABULATED RESULTS OF THE VOTE OF THE AMERICAN SOCIETY OF MECHANICAI 
ENGINEERS UPON THE METRIC OUESTION 


‘ I recordings t 1 ‘ 1 ( 
¢ aah ta ( rad | 

t \l Henning wit wing his | i] | 

) ) Tal tor no ] nal t 
tion upo unders ding e re 

, 
d would be made to show t the vote ership to be d uy f doy 
1 uy 
1 7 

epresented e sentiments of o1 ) elect \ { 


( 1 ( wv the Society S f t ‘ e f 
‘ \l ‘ eliet f ‘ , ; 
_ ) 
rs. eved ‘ he ‘ 1 D ) 
i > 
ler 
» ? “T) y ‘ ‘ 
| g 
\ > 
‘EW Con y, By-La \ND RULES ; 
C. W. Hunt, chair S dhik dotiniite, pene 
he ( presen ] ( ra} ng t enc 
I I ( > By Ws pP ; ; + 
I ( 1 d itely sent thre r ( re ‘ 
hip t e voted upon here 1 need ( n tl ( t t 
giving the hy F ; 7 ; oO . ran the ‘ ving + ] ‘ LI 
changes de in the Mr. Hunt pre f é iain 
ented tatement showing the sugg The propos eave { efe 
ma that Jd tees mad the emb to the v , brought , 
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according to Towne’s formulas, while a 
hook carbonized and hardened is 
than 


“plain” 


from 40 to 50 per cent. stronger 


either. It would seem that the best shape 
for the bend of the hook was not used, as 
after being 


the hooks were all stronger 


partly straightened out by the load. 


\ written discussion by Henry R. Towne 
wa presented, in which he referred to the 
origin of his formula for hooks, used by 
the author, and said that experienc: 
eemed to conclusively show that the hook 
should fail, if at all, by slow bending o1 


yielding, and that there was no safety in 


any hook which did not possess the quali 
ties enabling it to do this 

Fred A. Waldron, who is. connected 
with the Yale & Towne Company, gave 
the results of his experience and study of 
the subject, which, in’ brief, were that 
crane hooks, to be safe, must be made of a 
good quality of wrought iron—material 
which will stand drop-forging and be ri 


They had at 


and SO 


liable after it one time 


steel, many of these 


changed to 


steel hooks had broken that they promptly 
wrought 


better, 


again to Iron 
tood 


and 
] 


be injured by over heat 


| 1 
( hanged bac KX 


Wrought 
] 


were less li 


hooks abuse 
ible to 


of manufacture 


Ing or In processes 
Mr. Henning sustained this view of the 
matter and declared that only by the uss 


f good wrought iron, not carbonized o1 
one be F 


be hav 


and used as a crane hook 


case-hardened, could 


material or how it would when 


rorge d 


In reply 


to questions asked, cast-steel hooks were 


condemned as being unreliable, and hooks 
of | 
probably 


section as being expensive and also 


after being worked 


unreliable 


into the required form. 


EXCESSIVE TIGHTEN 


Nuts 


Bement. 


STRAINS PRODUCED BY 
ING O}| 

By A. 
This paper calls attention to perhaps the 
element surviving in ma 
the 


most uncertain 


chine construction In assembling of 
engines dependence 
the 
the 


parts of machines or 


is still almost entirely upon judgment 


or lack of judgment of individual 
as to the 


and the safe and proper amount 


workman tension put upon bolts 


and nuts, 


is often exceeded, with no visible evidence 


it the time of the fact. The paper 


vives 


an illustration of 


Corliss engine cylinder 
over tightening of 
the head No sug 


possibility of 


was cracked by 
which held 


1S oftte red 


which 
the 


gestion 


nuts 
is to any 
better practice 


Oberlin Smith said that a way to over 


come this difficulty was to have wrenches 


of a proper length, and that without them 


the personal equation became an important 


factor 
Fre d J Miller 


of having wrenches, 


said that while this plan 
each of just the right 
length for the nuts it was to be used upon 
seemed in theory to be a fine thing, it did 


not work out well in practice because the 


length of such wrenches as would prevent 


overstrain upon the bolts must be such that 
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the user must exert his maximum force in 
every case of nut tightening, regardless of 
the He 
not, could 


would 
that 


size of the nut said men 


and in fact not, work in 
way, and would put a piece of gas-pipe on 
the wrench. He thought the only way was 
to have men who knew how to tighten up 
a nut properly or who could be instructed 


He 


wrench and the same pull upon it, 


how to do it said that with the same 


a nut of 
a given size might be made four times as 


tight as another of the same size, owing to 
fit and of frictional 


face ot 


difference of resist 


ance of thread and of the the nut 


upon its seat \n experienced man could 


tell when using a wrench whether most of 


the force was being used up in frictional 


resistance or whether it was being applied 


to the actual tightening of the nut; and 


men who do not know this must be taught 


t 


it or not entrusted with the work 


lated an instance in which 


machines to go to China were specified to 
have no bolts smaller than 54 for any pur 
pose, because the help who must handle 
these machines would i1 vy tw off 
every bolt smaller than that 

Mr. Henning advocated the use small 
er bolts and more of them in ‘ case 
as the one given in the paper, and said that 
it was better that small bolt hould be 


broken than that more expensive 
should bi Mr 


a defect of wrench catalog 


said 


that 


machin Johnson 


that was 


they did not state what was the minimum 
center to center distance of bolts whicl 
would admit of the nuts being tightened 
by the wrenches—i. ¢c., which would afford 


room for the wrenches to be operated 
Mr said Mr Miller’ 
seemed to be based upon the hiring of 


1 


whereas they 


Smith 
who would do right, would 
not do right, and such men as could be ob 
tained had to be employed 

This finished the prog 
but as things had been put through 


am for this ses 


$10n, 


expeditiously, some time remained, and 


two of the papers put down for the after 
session were The first of 


noon taken up 


these was 


\n INDICATING ANGLEMETER 


By C. E 
described in 
the 


Sarg 


rent 
The this 


is for 


instrument paper 
the 


displacement of engine flywheels from the 


determination of angular 
position due to uniform rotation, a matter 
that 
in connection with the driving of alternat 
\ heavy fly 
the 
considered not to 


of the 


has come to be of large importance 


ing 


generators in parallel. 


wheel, flexibly connected to engine, 


and which hence may be 


the fluctuations en 


participate in 
pulley, driven by an in 


may be 


gine, and a light 


extensible belt, and which hence 
considered to follow fluctuations, 


t of 
the 


those 
are connected by a jack 
The 


pulley and flywheel displace the 


in-the-box se 


bevel relative motion of 


gea>rs 
interme 


gear, and this movement is trans- 


] 
I, 


mitted to a pointer on a graduated dia 


from which it is read. The apparatus is 
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portable and may be 

gine 
There was no discussion 
Fits FITTING 

By Stanley H. Moore 


This paper is an investigation of 


AND 


practice in forcing, shrinking, drivi1 


running fits and limit’ for limit gage 

The basis of the analysis of forei 
is the articles by Professor Wetmor 
Mr. T. C. Kelley, which were pul 


Volu 


shrinking 


in our 


4 ] > > ] 
hts are those of the 





" 11 


The allowances for the 
1 formulas, tables an 


fits are given by 
grams 
John Calder (a 


ay Master Mechani \ssoci 


ne wly elected men 


1903 


attached to any en 


rece! 
Oo 91 
ng nit 
re al 


ylishe 


compared the formulas given witl 
used by himself, and thought the ng ( 
given should be modified mewha H 
allowance for running fits was in 1 
cases tour times too much 

The secretary pre ented, in pstrac 
very full presentation of the practice « 


the 


pany 


General 


relating to the practice ra irge 1 
of other shops well 

John McGeorge 1 for De 
ee en — re 7 
di iwing I direct I the | 
fits » be made and the al 
them, or \ hether ] d e d 
in the shop—by the f eats con il 
man He also ed as to wheth 
of various pieces o1 f he 
made by varying the s rf the 
the size of the pieces upon it 

Mr. Miller said he thought no rule 


the first-named gq 


be laid down fot 


Where the shopmen knew more that 


they should decide, and s 


had by correspondence gathered dat 
1 


metime 


t was of no importance that th judg 
ment should be recor pon the dra\ 
ings. In other cases, esp y in the cas 
of machinery likely to be « 10us 
built or manufactured, e drawing 
hould specify in full all about the fi 
but the figures so given should be bases 
upon the knowledge of the shop fore 

rr of someone who knew the L of fit 
required and the allowances necessary t 
secure them. He said the best practice 
and the one generally followed was t 
make all holes standard thin the limit 
allowed by the nature of the work a 
secure the fit by varving the size of the 
shaft. This was mainly because the hok 


ily changed to produce any require 
and therefore set to standard size 
Calder gave the practice of the C 
Hunt Company his matter, b 


1] 


we pubdll | a 


soon to 


are 
this practice, it need not be giver 
time. 

WI 


The 


and then discussed together 


DNESDAY AFTERNOON 


three following papers wer 


SESSION 


4 
read 
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end if reliance is placed on the iniative been figured down to the cost of power at boiler mentioned in the paper, and 
of the workman as in the premium plan the motor pulleys of the various depart- speaking particularly of the room required 


\ir. Emerson made some humorous re ments, the costs being figured in water, said he did not see how any boiler coul 


marks in which he concluded that the coal and combustibl Che bursting of be selected that would take more Hie 
verage American of all classes was not the revolving element of the generator last for the first time perhaps, stated som 
producing more than 5 per cent. of what August is referred to, and is attributed to the difficulties encountered in the bo 
vould be their output could Messrs. Tay invisible flaws in the forging which bears his name, referred to its ‘de 
nd Gantt get at them. He considered \ written communication from M1 fective circulation” and tendency to burn 
any management that could not cope Mattice related to the bursting of the re¢ out tubes, and said all these difficulties 
th the union situation is incompetent volving element of the generator and to had been overcome in the boiler (the 
\Ir. Oberlin Smith believed that our ef the existence of hidden flaws in forgings Maxim) with which he was nov ( 
ts to cheapen things are not to be foiled He described the methods in use by the nected. He expressed his approval of th 
the unions He believed that the ele Wi stinghouse ( mpany for the detection plan of heat ng the air be tore it enter 
nts of political economy should be of these flaws hey require test pieces the furnace, and said this was accon 
ught in the public schools from all such forgings and the forgings plished in the Maxim boiler by er ) 
Mr. Ayres described how the situation themselves are inspected after etching with solid wall across the boiler-room, flus! 
d been dealt with in an old and thor acid. He considered the danger from this with the boiler fronts and as high as the 
ighly unionized plant, For months there source to be much Jess with turbo-genet settings; then keeping the front ash _ pit 
no progress, but by concentrating ef ators than with engine-driven machines, doors closed and admitting air at the 
forts on one man he was eventually con hecause turbines increase their speed un back only Thus a large share of the 
rted and from him the right spirit spread der failure of the governor much mort radiated heat was taken up by the air sup 
lers lowly than the engines and, moreover, the ply and returned to the furnace, whil 
Mr. Hl. M. Lane deseribed how a union- increase is accompanied by a distinct the same time the fireroom was kept 
ed foundry had been successfully han- change in the noise of the machine which paratively comfortable 
dled by changing the methods by which calls the attention of the attendant at one: The secretary read a written discussi 


vork had been done and the men who Professor Kerr stated that calculations from Alburto Bement, in which he dis 








lid it had shown the strain in the piece which puted the conclusions drawn in the papet 
\lr Taylor, in closing the discussion, gave wav to have been but [4,000 pounds as to the cause of the depreciation of tubes 
d that he regarded the union obstacle per square inch near the fire, and said’ this was due, In 
ts the most serious of all He recom thought, to the fact that more heat w 
; ; WEDNESDAY EVENING’S ENTERTAIN MEN ; 
nended Mr. Ayres’ plan of concentrating = applied here than could possibly be 
ae - ati ; The Jest and Song Club, of Schenex a ee i ree 
na single man at the start He ; NaeeTIED sorbed, and so burning o r 
referred to his own plan of divided or '#% provided a minstrel sh mw in the ball tact 
functional foremanship. With half a doz kines — which proved to b Mr. Kent thought it was true et 
en foremen bringing pressure to bear on Yi and of the highest merit 1 he that the gases, during the process of « 
Bd aii ata hy tae edie, OO and gags upon numerous members puction. should be lent es 
he result of j iW s imp a bea re rem wines A - The audience Was tubes. but he would at ne { 
ny man to suce fully resist, and, ones sep" in a roar of laughter and at the con account of the gases ~ t 
tarted, the object le ss0n of ncreased « —_ ( a ats Was unstinted \lany re thi tubes. “= Hus be , me = = 
ngs will convert the others marked that the entertainment was bes combustion eould not take place where t 
At the conclusion of the discussion, | t its kind which they had ever seen. It gases impinged upon cold surfaces bef 
President Dodge declared it to have pro is a question whether this meeting will b combustion was completed \ccumul 
vided the most interesting aft rnoon in the at st remem red by the discussion at TMS tion of scale or grease inside the tubs 
history of the Society Sees OF ae Seer show of the which might be caused by ping 
Mir. Henning moved a vote of thanks to oe ment, would of course cause trouble Mr 
tl authors of the above papers, which THURSDAY MORNING'S SESSION Kent also referred to what he regarded as 
\ carried The session opened promptly, at first the remarkable unaccounted-for loss f 
Phe session was then closed with th with a very small attendance, which grad ctherency given in the test: said the los 
uscu OT ually increased to the normal Che first from radiation should not be over 2 or 3 
Poe SreAM TUrBINE FROM AN Operating Paper on the program was entitled per cent., and that this left 7 or 8 pet 
STANDPOINT THe EXperiMeNt BorLer oF THE OHIO epee ; oe ae ea 
By F. A. Wald Seace 1) - vers Becus ected to the method of a oor oe 
y J 1. Wald STATI NIVER ITY, WITH a rs Rica Soi ln ideas antl iffered 
) paper is a description and an ac OF SOME TRIALS a ih dose decd 
ee pe test of a 400-kilowatt Westing By | 1, Hit method of the Society \ \ ng id 
: He ee i mage ‘ ite I it his paper deseribes a boiler for ex rave his reasons at leng eving 
‘ aT lle & Lowne Manufae perimental work which has been supplied Mr. Cary called attention to the very 
Compatr y Phe weight of the outfit by the liberalitv of Emeritus Professor S small increase of tempe f p 
S 33,200 pounas, and it oceupies a floor W. Robinson, together’ with a number of ply per square foot of heating surface that 
OF 194 nee It was installed — trials that have been run with it could be secured by the us r heater 
nder a guarantee otf 16 pounds of wate The boiler is of the Babcock & Wilcox ceeaiies to semtbien the e206 ; 
e-power type, with external furnace, and_ fitted cent. increase of efficiency He helieved 
he gen with an economizer, air heater, natural, that whil ir heating eo vhen 
tors of forced and induced draft. Provisions are viewed { 1 oa eee cea Se 
iia citandia the alenaa cca ‘o ch “egies for speaeetiin these various appliances djd not amount to anything ee 
; tl levator motors, operate Ina great variety of combinations. Illus Mr. McGeorge id this was true wher 
on the group system trations are given of the boiler and its set there was no was eat with which to do 
Phe operation of the plant appears to tingrand appliances, and extended tables, the hy iting. but in the operation of steel 
ive been entirely satisfactory An ex with diagrams, show the results of the furnaces waste heat was d { heating 
tended series of tests covering the various tests that have been run the air supply, with good results. He said 
motors has been made, and the results are \llan Stirling, in his discussion of the it was important to bear in mind that there 
given in a table, in which the results have paper, gave some of his objections to the is a heat of combusti Ss we is a heat 
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Sargent engine at the Br plant of 
he \merican Sugar Refining ¢ ompany 
The steam pressure employed was 150 
pounds per square 1n¢ ind the indicated 
horse power developed in the tests varied 
; » the tatal number 
retween 339.7 and 1004 & ‘ ota number! 
f expansions ranging between 16 and 69 
Phe lowest consumption of water obtained 
was 12.10 and the highest 14.58 pounds pet 
indicated horse-powet these figures pet 
ining to total indicated powers ot 627.4 
- ] | +} a4] ‘ \ y 
ind 339.7 respectively. For the full pows 
f 1004.3 the consumption was 12.75 
1 wna 
) ds 








o of t ¢ i 1 S cond 1 if tests 
d stated tl so fat he new. the 
cCONOMYV ive (i2.t p nds of water pel 
iT pe horse power \ . re ghest 
, . ’ 1 
ever obtained with a ¢ npound engine f 
P 1 7 
rdi ry propor S He renewed his ae 
] ¥ + 
rence » tl veliet t the best resu 
1 } 
re obta ned Will t esl cuun qs 
sented from the view sometimes held that 
better resu vas « 1 ) esse 
1 1 
cuum, d related as e the fact that 
pon a steamer iwo8are \\ ( recently 
1 «Il 1 1 - i) 
rossed the ocean he ! I ( t I 
: : 1 
engine deliberatelv ends oring to eep 
s vacutu m at about 24 it : thar ¢ 
ghet he beliet e hotte feed 
iter so ob ned res ‘ better « I 
Hy 
, 4 1 
Refer ng e conde ers ( ) 
1 
. - terms of the eft p f the p 1) 
}? ] ] + 
L> ile ¢ conadenss saving S 
lenser, which cost no more than so n 
1 pipe d P1VE good results is 
1 
ere 1 bh DY ny ¢ aenset \ if 
vel Ile said this condenser also acte¢ 
1 1 , , 
1 te e as to the condition in whi 
( engine vas ept sm 
1 1 
i r through the stufting-b it 
nder would « Ss lmed et ne 
tt 1) thre icuun 
\l; <err gave sot ccount of t 
whavior of cond the plant of th 
\le ropo n Comps \ New Y orl 
vhere 30-11 pipe « nected the low 
pressure cv der w the ndenser, whi 
vas abo sO fet val ere was cot 
. det ible Oss of pressut S pipe 1 | 
he condens Vas \ eing moved ¢ 
the cvlinders, where should be 
DRAWING OFFICE EN 
i 17 
) sll ictre £ 
Chis pape iter a gene discus 1 I 
ly im he ' +t ' tal 11 } 
irawing-ormce ( d ( S akes up ¢ 
question t ght. both natura nd 
hcial being ct nsidered | r artificia ght 





ng, ar Nernst lamps with shades wu 
aernea ire preferred 1i¢ gn ¢ go ré 
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Qs6 


found 
the 


hange of affairs it had been pos- 


ble to avoid accidents and at same 


me to run the wheels at 6,000 feet per 
minute, i 


instead of 5,000, with correspond 


ng increase 


of efficiency. 


\MIr. Kerr, discussing the stresses pro 
iced by centrifugal force in thin rings 
d disks, gave the following: 
fhin rings of ee] S O.105 7 
Thin rings of cast iron S 0.097 7 
Solid dis] I teel S 0.035 7 
Solid dis] f cast iron s 0.032 v” 


which S is. the 


square 


MaXwmNulMi stress in 


inch, and wv the velocity 
second 

Richmond stated that soft wheels 

nuch more likely to burst than hard 

speeds He thought 


Benjamin 


at the 


fore, that Prof would be 


doing a useful work if he would extend 
nts to cover wheels of vary 
iardness as well as varying 
this 


fineness, as in instance 


He said that the Brown & Sharpe Manu 
iring Company expected a portion of 
thie oft wheels used by them to break, and 
1 guards to 


prevent injury 


when ti happened 
lorpicAL DISCUSSIONS 
were then taken up, and EF. H. Neff d 


scribed a device de ioned by him for cut 
and Worms Wi shall 
remarks in full soon There 

no discussion of Mr. Neff’s paper, 
ut Prof. L. P. Breckenridge’s 


question 73: °é 


geal 


discus 
Standard 
Bouley for Comparative 
ficiency of Various 
Desirable?” aroused the experts. 

Mir Kent that Prof 


Breckenridge should propose such a thing, 


Testing the 
Feasible Ol 
boiler 
Was surprised 


and declared with emphasis that the plac« 


to test coals was not in a boiler, but by a 
coal calorimeter, and Mr. (¢ 


what 


‘ary described 
and how it 
burned ; 


the 


1 } 
takes place, 
coal is 


that 


when calling 


pro 
could 


attention to the boiler 


fact 


l Professor 


Breckenridge 
not secure or permit the proper conditions 
that 


declared that the coal 


ONT would do SO 


uggesting 
] 


Kinally he also 


ilorimeter the only thing at all 


Was 
adapted to the testing of coal 
ifternoon 


The excursions Phursday 





were very generally enjoved, except that 
there were one or two very heavy thunder 

wers, and an unfortunate accident oc 
curred 11 eturning from the drive to 
Spic Falls The road is a difficult one 
nd el] ( \ iched to one if the car 
riages nN which were severa lad es ind 
Professor Sweet 1 away, smashed and 


were all more or less 


Professor Sweet was bruised on one arm 
shock that he 
bed 


howey eT, and 


nd received such a severe 


taken to the hotel and put to 


He was better next morning, 


home; his participation in the 


meeting being confined almost entirely to 





> excursion named 
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In the evening the usual reception and 
ball took place, this time in the same room 
as was used for the professional meetings, 
of the United States 


i. ¢., the ball room 


FRIDAY MORNING 
The train for Schenectady, which was 
at first scheduled to leave at 10 A. M 
was changed to 9.30, then back again to 
left at 


more bel 


10, and _ finally 10.15, arriving at 


Schenectady still ind its schedule 


time 
The works of the American Locomotive 
Company were first inspected, the members 


seeming to be especially interested in the 


high-speed planers and 
lathe Ss 


planing steel (casting) fi 


cutting seen on 


One Bement planer especially was 
frames at 24 


minute and taking very heavy chips 


of the 


per 


with four tools, most chips 


a vivid blue from the heat generated by thi 
cutting 


However impressive the modern loco 


motive may be when on the track, its parts 
when in the shop or being manipulated 


tools, are still more so to 


by the 
familiar with shop operations 

From here the members walked throug 
Golf Club grounds, though 
trolley cars had been provi 
q 
iit 


the heat to thr 


on the he cause a 


1ck-of-sheep 


member said it was “only about eight min 
utes’ walk.” It seemed like eight leagues 


The luncheon was very enjoyable, how 


ever, and after it, leaving the ladies here, 


the members repaired to the venerable and 
quaint chapel of Union College, where a 


mal held Che 


to be taken up here was: 


brie f profe Sit 
pape r 
DESCRIPTION OF A 


session was 
first 
Sixty-Foor VERTICAI 
Mitt 


rH! 


BorRING AND TURNING DESIGNED 


BY JOHN RIpDELI GEN 


ELE 


a) 7 } > y } 
\' in Riddell 


FOR 


ERAI rric CoMPANY 


no hor 
go Dor 


‘| his papel ck scr 


ing mills Its striking features are 


not, 


however, limited to its size, many 


points of novelty 


Surrounding the revolving table is an 


immense circular floor plate with radial 


extensions to which stationary tool 


posts 
i 


are to be bolted while the work is mounted 


Overhead works 
the machine can 


1 , P 1 
on the revolving table 


ire provided by which 


be used in the usual manner, these parts 


being removable 


whenever the s ationary 
Tool 


are ils ) provided to be bolted to the table 


tools are to be used Carrying 


for boring the inside of generator 


which are mounted on the stationary floor 
piate 
In add mn to these art gem 12 
gal hoc har one re ere, ar eee 
cn borin mar comes up throug ne cen 


1 


le and revolves independently 
bar are hydraulic, as indeed 
the feeds of the tool along the cross ral 
The feed of the 


1 
+] 


boring bar is so arranged 
used for 


may be a driving motion 


for cutting keyways in spider hubs and the 


} » at . - “pt - ] 
mar will have a quick return when thus 
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The weight of this magnificent machine 
is 885,000 pounds. 
[here was no discussion 


ALTERNATING CURRENT Motors FoR VARI 


ABLE SPEED 


is paper 1s to s 


The object of tl 


the prevalent idea that the 





ng cur 
rent motor cannot be used as a variabl 
speed machine is unfounded It is not 
( med that the alternating current m: 
chine can mpete with the direct curren 
type where continual variation f speed 
through a wide range are required, but 


which a 


cases 1n 





portion 1 variable 
speed and ! conditions, 

ch as the leng of the transmission, 
make at Iternating current plant des 
able 

The Vat S meth yds by whici the speed 
can be varied are discussed and the su 
ibility of each to vat s cond ys is 
ated 

The paper was | y presented by it 
vouthful author, wl received a hearty 


yn 1 which he said, in effect, that the 
hings accomplished by the means d 
scribed in the paper had been done by 
change-gears, but that the time had come 
r was app! acl ne when s§ ch p yblems 
must be ittacked by tl elec ical eng 
neers and itistactory utions give 


PosITIVE GOVERNOR DRIVES FOR CORLIS 


ENGINES 
By A. H. Eldridge 


7 his papel! strongly col de Mins the e] 


driven governor. It says there is no ex 
cuse for the governor belt. The danget 
s not so much from the breaking of the 
belt as from its becoming oily and slipping 


numerous disastrous and fatal accidents 
having been thus 
account of the application of the 
governor drive by the author ree large 


power engines and to two ice machines, in 








the former using gears d he tte 
chain and sprocket In the power-hous¢ 
with the belted gover t va difh 
to cut in two generators together, and 
still more so for three, while was no ut 
common thing for the circuit breakers t 
fly out on account ot the poor engine eg 
lation. This trouble ceased with the pos 
tive drive. The chain drive is advocate 
in preference to gears 

Mr. Cary said he was ) Means con 
vinced that the belt was to be condemned 
for driving govern He thought gears 

chains were n fail tl 
former from broken teeth by 1g 
falling into them and the utter 
vibrating or “flapping” motion which the 
sometimes acquired and which had result 
ed, in some cases, in their displacement 
from the pulleys 

Mr ge said he fel S ¢ that 
either the XRenold or tl Morse chain was 


capable of acting with entire satistaction 
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and could be depended upon for the ser 
vice. 


NoMINATING COMMITTEE 


president at this point named the 
the 
Smith, 


Walter 


1 he 
Nominating 


follows: 


Committee for ensuing 
\ 


Dow, 


year as Jesse 
W. Taylor, 


McFarland, 


Professor 


\lexander 
Jas. B 


Hutton then gave 


Stanwood. 

an acco 
death of a 
Edward Grafts 
Atchison, 


Topeka 


had received of the heroic 


he 


member of the Society, 
trom, mechanical engineer of the 
Topeka & Santa Fe 
During the recent floods 


fitted 


Railroad at 
there he had, un 


der great stress, up a small steam 


launch which, under his command, had 


been the means of saving 
But 


swift 


nearly or 


eighty persons. finally it was over 


current, overt urned 
had 


A resolution was adopted directing 


powered by the 
and Mr 


found. 


Graftstrom’s body not been 


the secretary to record the story upon the 


books of the Society and to have it appeat 
in the Transactions 

The balance of the afternoon was spent 
the 


1 


in inspecting the colossal works of 


General Electric Company, the members 
interested in 
60 foot boring 


Mr. Rid 


Though 


naturally, especially 


yf the 
describe d 


being, 
seeing the operation «¢ 
and turning mill in 


dell’s 


there was much else to interest them, gen 


paper above referred to 
eral disappointment was expressed that no 
afforded of the 


the work them 


opportunity was seeing 


turbine engines or 


upon 
which it is understood was going on 
FRIDAY EVENING SESSION 


This ses 
ot 


ion was opened by the reading 


Tests oF A 12 Horse-Power GaAs ENGIN 


ro DETERMINE THE EFFECTS OF CHANGI 


IN SpEED, Loap, Point oF IGNI 


rion, Ratio or GAS To AIR AND 


[EMPERATUREI 


Chis is record I very elaborate set 
of experiments which have been in pro 
gress at Purdue University since 1896 
The tests so far made number 346, al 
though but a part of them are reported 
this pap 

All of the varial mentioned ne 

le have been in gate dia ge 
numb f indicator diagram e given 11 
effect f varying riables mentioned 
Che dedu ns f xperiments ‘ 
shown graphic \ f plotted 
diagrams ( d n de 

respe t gt ( I ee) \ 
sumn f tl : \ 
suggest regarding f é vestig 
| pap d cus d the 
next e taken up w 
PFRFORMANCE OF AN INTERNAL Compus 


By H Hallada 1G. O. Hod 
Chis series of test extremely interest 
ing and the results are of considerable in 
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portance Some very 1o¢ nd p 
parently entirely effective difications 
or tI ither attachm«e nts, were fh ed to < 
engine to adapt it to the use of kerosene 
These are istrated and des« ed rn 
consist essentially Of an atomizel it Vap 
izer and a superheater for the mixture of 
kerosene and air While the  calorit 
ilue of the gasoline was considerably 1 
excess of that of the kerosene, the maxi 


horse-power for the 


igher than tor the former 


16.8 per cent 


although this excess was ch 


the higher speed at which 


More im 
ol 


worked better with kerosen« 


portant was the greater fuel economy 


the kerosene, the thermal efficiency with 


kerosene being 19.2 per cent., against 14.9 
per cent. for gasoline at about the same 
brake horse-power. The thermal duty at 


these loads was 149,000,000 foot-pounds 
per 
kerosene and 116,200,000 for the gasoline 
The fuel of the 


sene 


million thermal units supplied for the 


increased economy kero 


attend all loads above 


was found to 


‘ 


about 40 per cent. of the normal full load 


} 


D 


The best economic loads were found to 


11 brake horse-power for kerosene and 12 


for gasoline 


\ discussion of tl 


d was presented 
by Professor Hutton 


S paper 
who pointed out that 


ne 


the demand for gasol 


supply, and that in consequence the price 


is advancing and bids fair to continue 1 


do SO The pe reentage of gasoline con 
tained in crude petroleum is much k 
than that of kerosene, and an increase 1 
the supply is limited by that fa Ph 
whole future of the 1uton ( ( 
fronted by this conditi In Germany 
and Franc: they are turning to ilcohol 
substitute for gasoline 
The next paper to be taken up was 
\ Metruop or Testinc Gas ENGINES 
[ ( Mive? 
| f pape! to de ) 
mnie h ( I ng 2g engines whe eby the 
weights oi nd of g ind the ten 
perature of the ex st g mav be d 
termined h greatet racy t 
re d eretofore employed 
Phe ‘ vy d ne 
Ippty f l eC I | 
‘ ( re d to re re of O 
p d The fuel ( ut 
 & c \\ M Clg ( 
t ex tT ) t I 
y p ng e ¢ t gh f 
n ( cdete 
t of he ( l, from wl 
temper ew ; ned by 
t ght of 
a f. f 
, o mon 
[he T ’ 
nd : f 
THe Hor Wt VO 
] / } y y 
| pape de g 


s outrunning the 
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of opening on the pressure and volume of and stone trimmings in front, the entire The general structure of the floors fol 
the discharge, but the most striking are structure is of concrete reinforced with lows the lines of a slow-burning wood 
the variations of the efficiency with the steel rods embedded in the concrete building, there being suitable girders ex 
ize of the outlet. All of the efficiency o 
curves but two—those for the higher 
speeds—show a distinct crest, with an out unk 
let of about .29 D W and a sharp falling ra any 
off on both sides of that point Finally a — eee 
ingle curve gives the author’s conclusions UAT N : eer : 4 

y A = 22 ae ———=y 
regarding the relation between the size of —ae Concreti | ty 
‘ ° 
the outlet and the ratio of the air velocity : : 
" 2-0) 18 AS Concrete | 
to the p< ripheral velocity of the wheel i My 
During the meeting the secretary read a ee } —+, 
. { i, 
communication fromthe Pennsylvania Rail Ti ' eerie 
road, stating that it was the intention of the Li-4 13x 13° 
6 i 
road to conduct an elaborate series of tests ] 

» ‘ . }- . p=e== doo 
of locomotives at the St. Louis Exposition, —_—s lex 10 
and asking that the Society appoint from 

13-4 GW x17 C 
among its members an advisory committee i 4 
to co-operate with a similar committee —— ae L 
; ' 6x 12 ( 
from the Master Mechanics’ Association ‘ 
The president appointed Prof, W. F. M Let i9’x 19°C Skylight 
Goss, of Purdue University, and James E Ne 
- —=_ = e 
Sagne, chief engineer American Locomo 4 | "ise ha iiannaeed 1 
tive Works f 

re - ‘al 14-8 21 x21 Com 

This completed the program and, after if 
1 - a | ~~ 
the passage of the usual resolutions of 1 Cement floor | | | 

‘ - — =; 2 == ==> = = — ~ + = =, ————) P 
thanks, one of the most successful meet et bee ettceeest FA } = 
ings in the history of the Society ad Li 100 yg ''x 26 Concrete f coy 
. } Cement floo | A ul , 
journed ‘ et = : ] 

A Five-Story Machine Shop of Reinforced 
FIG. I. CROSS SECTION OF BUILDING 
Concrete. 

The use of concrete as a material for 
entire buildings—the material being used 
for tloors as well as for walls and col 
umns—has received a good deal of atten ¢ 
tion in Europe, especially in France and ’ 

Germany It appears to have originated 
in the former country, where it was devel 
oped by M. J. Monier in 1865. The sys ¢ 
tem is beginning to attract attention in 
this country, one of the first buildings to 
be used as a machine shop being now in 
process of erection for Mr. Hugo Bil 
gram at 1221-1233 Spring Garden street, 
Philadelphia. Of this highly interest b ; 
ing building, and of the method of. its te 
“7 
erection, we give herewith some illustra y A 
, ~~ | 
tions Phe building 1s to be 120 feet long | 
ind 100 feet deep, while, as shown by the < ° 
cross-section, Fig. 1, it is to be five stories Pe a | 
“ 
high in tront with a one-story saw-tooth 
root extension in the reat Except for the ‘ ul 
walls, which are of brick with terra cotta FIG, 2. GENERAL SCHEME OF CONSTI TION 
1" 
sas P 
{ 
E eee 
eee 
Wx it 
iia 
nd 
YEE G. 3. SECTION OF FLOOR SHOWING RI ORCIN Ds 
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tending from column to column with joists ers, and at ddd is the concrete floor s! 
spanning the spaces between these girders all the parts shown being substanti 
l 


oor 


The columns, girders, joists ane r a piece of artificial stone Che dimens 


slabs are, however, of one monolithic mass figures given on Fig. 2 are for the fi 
of concrete This structure will be better floor, the construction becoming lighte1 








FIG. 4. INTERIOR OF COMPLETED BASEMEN 
understood by those to whom this system it goes upward. The location of the rei 


§ construction is new after reference to forcing steel rods in the umns and 
Fig. 2, which is an underneath isometric tension sides of 


ew of a portion of a floor surroundin: slab are indicated in tl ketch, but 
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FIG. 6. LAYING THE FLOOR. 


BOXES FOR SUPPORTING THE SAW TOOTH ROOF FRAMING 








July 2, 1903. 


AMERICAN MACHINIST 



































are naturally in the bottoms of the boxes cheapness. The cost is materially less than endet f Miss Pacific te t 
and do not show. that of a steel frame building and not Kar City, d st Wednesday Br 
As interesting a featnre as any is the much in excess of a wood structure ot he stakes we nigger probably nm we 
saw-tooth roof extension, of which the good construction The apparent heavy ever played in poker ga He bet 
framing is also of concrete Fig. 7 is a charge for lumber for the boxes and floor — sever col nd | ’ 
iew of the boxes for this framing from boards 1s not as serious as seems. The \l Pacifi we g 
below—the photograph having been taken floors are necessarily laid im succession this in the tace of the tact t ven 
before the boarding for the roof slabs had and the material for these boxes is used bridges acros Kaw dy g 
been put in plac Fig. 8 shows the same repeatedly for the various floors \nd he w Now e ) acit 
boxes from above, with most of the board Phe shop is to be driven by a gas en dg cros iN { 
ing in place and with three sections of gine operated with producer gas made place When Cat t 
concrete laid. Several “core boxes” are the premises m ge wa ely 
ilso shown, the object of these being to Ch irchitect ot the building I ! ( l ( Tt 
ave openings tor ventilators 0 we have obtained the intort ( Lhe ed t r or 
— — 
& 
a oe 
: Ab 
cat 
a 
ra ee 
4 - 
Sy - 
ae e Pi é 
pe: “ 
oe a 
gh ‘ 
, Ss oS 
by ete 7 
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, " Se tee P se 
-—_ 4 e y 
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— ' ‘ f, 
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. ee 
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shad 4 ges ; 
FIG. 8. LAYING THE SAW TOOTH ROOT 
Phe building is to be capable of sus from which to prepare this article, are down with mog COMOTIV' Seven of 
taining fairly heavy loads, the first floor Ballinger & Perrot, Chestnut and Twelfth them, representing a value of $125,000, 
being proportioned for a uniformly dis streets, Philadelphia They inform =u were run out on the trembln ucture 
tributed load for the entire floor of 300 that a fifteen-story office building of rein He knew, as did everybody else, that if 
pounds per square foot The second ftloot forced concrete 1s in process of erection in” the bridge went the engin: vould go with 
is proportioned for a load of 200 pounds  Cineinnati t, but he took the ¢ ind) took it 
and the remaining Hoors 150 pounds. Te Mr. Bilgram’s numerous friends will alone, for the city was cut off trom com 
earrv these loads the concrete slabs are 4 property regard this building as a gratify munication with the othe ’ f « 
inches thick for the first floor and 3 inches ing evidence of his material prosperity partments, and there was 1 ne to « 
for the others. The columns are spaced sult with Had the bridge and eng 
18 feet apart across the building and 14 Won a Bet of Seven Mogul Locometives Against o..y¢ his jol) would have gone, and will 
feet lengthwise. a Bridge. it a large share of his reputation as am 
This form of construction was adopted Did you ever see a man in a poker ot und judgment. But the plan wa 
by Mr. Bilgram because of its obvious fire game bet every cent he had on three aces winner, and now his stock is away abo 
proof properties and = its comparative Well, that 1s what W. S. Carson, superin-  par.—Railway and Enginecring Review 
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Anent the Front Cover. 

Dates have been assigned to those adver 
tisers who will occupy front cover spaces 
for 1904 

Only one date can be given to each ad- 
ertiser, as there are over 52 bona fide 
applications 

If the demand continues for 1905, some 


f those using the space in 1904 will have 


) skip a year 


Those notified of the allotment of a date 


yr decline it at once 


will please confirm 


These spaces are not transferable except 


through this office. Advertisers have no 
ight to sell them. 

When the publishers of this paper d 
ided to sell the frent cover at $100 per 


t was promised that no advertiser 


uld have it twice in succession if another 


vanted it 
We were once offered $5,000 for the 
pace for a year and declined it, although 


we were obliged to occupy the space about 
half the time ourselves for the first year 
Within the past month we have refused 
in offer of $10,000 for this space for a 
veal 


That 


tisers at large, and at the old price 


front cover belongs to our advert 


Discussion at Saratoga. 
If the principal object of the meetings of 
American Society of Mechanical En 
fully 


the 
gineers is to present and to discuss 
professional papers and other matters of 
interest that may be brought before the 
Society, then it is extremely doubtful if so 
much effort should be put forth to secure 
a great number of papers to be presented. 
It was plainly apparent at the Saratoga 
Convention that there were too many pa 
pers to permit of their adequate discussion 
and it is quite certain that a number of 
questions which would have been discussed 
more than they were and which it would 
have been profitable to have discussed were 
given scant attention, because it was real- 
ized that time was pressing and it was seen 
that there was an evident disposition upon 
the part of the presiding officer to get 
through with the program in accordance 
with the schedule of time. This of course 
it was his duty to accomplish if possible, 
and no criticism of the president is 


fact 


meant, 
but it that it 


would be better to have fewer papers and 


seems to us an obvious 


to leave more time for the discussion of 
those papers than to have so many that 
discussion must in some cases be cut short 


n order to get through the 
There 


program 


can be little object in the present 


ation of a paper by a member unless the 
paper is to receive attention by the mem 
bers. The mere presentation of it in abs 
tract and its subsequent printing—in som 
cases nearly a year later—in the volume 


of Transactions, is not. we think. wha 
1 member presenting such a paper has 
ight t expect 


And-in the case of the new Constitution 
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mittee, believe that the work 


of this Committee has been well done, yet 


though we 


scarcely anyone will claim that the new 
laws of the Society as formulated by this 
absolutely perfect or en- 
We happen to know 


Committee are 
tirely above criticism 


that members present at Saratoga had 
views upon these matters which they de- 
sired to present, but were deterred from 


doing so by the evident disposition to shut 


off debate and to send the new rules out 


the membership 


to for a vote form 


in which they were presented by the Com 
‘ 


mittee. 


; weit > tm 1 1 | | 

Especially 1S 1 Oo be reg qd, we think 
that the new ru provide t ny amend 
mci to tl Cons 1 ) \ itever that 
may be proposed by 1y member what 
e) rd] witl it reo { s cl “ter 
Ve and O eg ( cnaract 
must be printed and sent every member 
of the Society at the expen f the So 
ciety before any further on can be 
taken upon it. The fact that the door is 


thus left absolutely wide open for the pro 


posal of amendements will, however, facili 


tate the presentation of such amendments 


which we think are almost sure to be pre 


sented in the near future both as regards 


this point and some others 





Bolt Tension. 

We print this week a very short pape 
presented at the recent meeting of thi 
\merican Mechanical 


Society of Eng 


neers by Mr. A. Bement, on “Strains Pro 
duced by Excessive Tightening of Nuts 

\ more pretentious paper might have been 
produced if it had assumed and followed a 
title He or 
“The l 


Strains 


slightly different someone 


written of ncertainty 
the 


Tightening Nuts,” 


might have 


Concerning Produced by 


and the opportunity for 


such a paper is still open. It is a curious 
thing that with all our modern refinements 


of means and methods, all our gaging and 


testing of operations and results, no one 


actuaily knows the tension of any bolt o1 


screw that helps to hold together any engi 


neering structure, although we can easils 


compute what should be the stress 


upon 


each. We do not know in any individual 


case whether a bolt is made too tight or 


not tight enough, but we may be very sure 
Che paper 


mechanical 


that few of them are 
calls 


ittending a single case of 
l 


just rignt 


attention to the fatality 
tight 
ening, that of the a cylinder 


head | 
inder, 


ntil the actual fracture of 


which must be taken, after all, as 


merely circumstantial and yet rather indis 


putable evidence of excessive tightening 
there was no other practical evidence of 
this excess of stress If the studs had 
been insufficiently tightened this fact 
would have been circumstantially evi 


1 ” 1 1 1 
denced by leakage at the joint, and_ be 


tween these two items of evidence ther 


seems to 


ractically ay ible is there also is n ‘ 
ther in many nilar cases, as a chee 
roa guid to the correct tightening, al 


of such evidence is 
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evident enough. The desirability would increase the taxes. It has been discovered Macuinist. H/’s long experience in work- 


have long ago become imperative necessity that the Baldwin Locomotive Works, the — ing steel stands out upon every page of his 
if the thing could have been regarded as Cramp shipyards and other large mill book \long with the most modern gas 
possible. It is at least approximately pos properties are not assessed at their full furnaces we find illust: ns of nk 


sible, and more nearly so than we have value, and the assessments are therefore made furnaces and expedient ind in- 











been in the habit of supposing. No great to be increased. The proposition is chat tructions f f the ope ck- 
expenditure of time, money or skill would acterized by the Ledger as “suicidal.” 1 fire, ecognize it 
be involved in a series of practical experi Many establishments, it says, have been not everyone can ive the test appli- 
ments, the results of which could be for driven into other States, and “the prob neces, but that many must produ e 
mulated and tabulated, showing the stress able effect of a further increase is appa ults wit tf generation ago 
ictually produced by bolts or screws of ing.” It is not easy to frame words of  Specifi t f 
the standard sizes with wrenches of give sympathy in a se like this, although n t met f ng a large number 
engths and operated by the usual maxi ne can contemplate ir neighbor's plight tt ¢ f the et 
mum pull of the average workman. Pet with any feeling ot sfactior rbon perce | fora 
ips the two most important de ( — g rhe 
served tring unif und ré Some New Things des 
ghtening re engtl hing . S 
vrencl ( g reads 2 e £ 
e nut 1 s 9 ) pe oS \ Ile eal 
ention is giv o the oiling suc] f ng f m 
vork, d the eve hand ev-W q > NS ‘ 
vhich can certainly be app ely ‘ I 1 
he correct lengt nly 1 certa : g the 
is contributed to the demo itiol da 
ur practice The monkey-wrencl it te 
deed, in its most popular form, gives thi e 
shorter leverage for the larger bolt an if 
ce versa, so that if the bolts or nuts c ne 
which represent the mean of its range ar ‘ fter 
‘orrectly tightened the smaller ones art t irned if 
apt to be overstrained and the larger one four I plies 
are not tightened enough The persona S 
equation of the workman rises to as great t is 
importance in this matter as perhaps any ire 
where in the trade. Some have the in ‘ the 
stinct, the trained judgment and the me g of t find in it 
chanical conscience which make them tg m 
istonishingly reliable, while others having 
neither of the qualifying factors are phe On J eB ign Com 
nomenally the revers« merce of 1) ft State, which 
_—_ — | ¢ I ‘ 1 1 dis 
The Fruits of Corruption. t 1 re] vill be 
The Philadelphia Ledger, in a recent ferred to the Department of Com 








editorial entitled ‘‘Municipal Suicide,” merce and Lab« ind w ve consolidated 
gives a discouraging account of the pres NEW KEYSEATER h tl tist 
ent and prospective industrial condition 


7 1 1 } P ¢] lattar ¢ + ‘ ; ] 
| , — , + . tel partmen Repo rom consular officers 


the city. It points out that the life of the guide tor | utte 


city is directly and indirectly almost en- to come in ¢ ict with the wo ( mn ind I ibje vill 
tirely dependent upon its manufactories. tool is drawn through the hub by meat ( ite g e De 
more completely so than any other large of a screw operated by pulleys at the opp partment S yt Department of 
‘ity in the world; and then it shows that ite end of the machine, these being driven) Commet nd r, and the latter l 
t has fallen from the first to the third through open and One p \ \ 
place among American cities and that its movement of the tool through the work bureau, 1 now! the Bureau of 
rate of growth is greatly diminished as ompletes the keyway. The driving mech Trade Relat d he 
‘ompared with that of its competitors. In anism is controlled by the vertical lev: t Dep S f ‘ 


the decade 1890-1900, while the value of the front and by automat tops N nstructior tlar offices the ‘ 


manufactured products in New York in- clamps or fastening devices are required que-t ft Secretar f mer nd 


reased 26.4 per cent., in Chicago 33.7 per for holding the work in place, and two ‘ { f 
cent. and in Pittsburgh 60 per cent., the more pieces may be operated on at once su Feers { ' ‘ n to the 
ncrease in Philadelphia was but 4.5 per In the illustration a spur gear and 17 Secreta f ( : nd ! ich 
ent One very obvious reason for th g ir’ n ‘ 1 p ‘ | yf 
ity’s pitiful condition is that it is becon ready fol yseating ihe 1 ( 1) ( I 
ng too expensive to carry on manufac made by t 1 M ( » tt il 
tures there, on account of the burden of pany, 35 Harttord street, Bost l ibject I iri 
taxation While the value of the city’ ¥ ‘ ( 
products ha ge. nae Seen me ay Ore eae Technical Publication. rT ae ee f 

oducts has quite d ed vent) n e of 

. aa ‘ ia. mae . taal Warices Pp 7) ; ; : 
vears the cost of the municipal depart Lhe Am in Steel Wor By Ik the D , ec , lera 
. . \T 11 . - Q 1 : P 
ents has quadrupled In the r Qo :, 1 3 . f 
, : 

1 1 S ) 

he whole amount paid vages in the 60 : : y-\ n 
1 - . , n Tew \ » So = 

ops and factories was $111,847,076, while Company, N Price e1 rts 
he actual payments from the city treasury Che at t eed t 

j ly el \ 1 ( 


were $30,628,246 It 1s 1 Ww proposed t trodauctiol I ead 5 or tine \ ME \N 
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A New English Measuring Machine 
We 


have at various times published il 


lustrations of the lmuit and other gages 
made by the Newall Engineering Com 
pany, of 36 Featherstone street, London, 
E. C., England, and we have pleasure in 
presenting herewith a new measuring ma- 
chine by the same company which con 
tains some highly interesting features 

The general form and appearance of the 
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embraces. The graduated surface of the 


vernier is flush with the raised graduated 


surface of the wheel, and the two sets of 


graduations are thus easily compared. 
The H is tenths, 
agreement with the 


The right-hand edge of the raised portion 


bar graduated into in 


the pitch of screw. 
of the wheel is graduated into hundredths 
and the left-hand edge into thousandths, 
the graduations of the 


as shown, while 
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machine will be apparent from the half 


tone Fig. 2 shows side and end 


Fig. 1 
elevations, and Figs. 3 and 4 show sections 


footstock and headstock respectively 


of 


Reference letters are confined to Fig. 2. 


The head screw has ten threads per inch 
and is of deep buttress form. The screw 
of 


length of 


and nut are equal length and = are 


threaded to a three times the 
actual movement, giving at the least two 
thirds of the length of thread in contact 
if the movement be made 
ot 


s adjusted 


and five-sixths 


equally to each side the mid position 


The head 


movement 


tor 
knurled head C and for 


screw 


the 


quick 
by 
the lever J) and thumb 

Lever /) 
‘lamped to the spindle when desired, by 
When 
the eccentric lever is released, lever 1 is 
the 


fine movement by 


screw /* thrusting against bar G 


m ¢ 


an eccentric movement on le ver 


left hanging and is carried along with 
head screw. 
bar H and vernier 


lhe reading is by a 


J. he graduated wheel has a raised cen 


ter portion as shown, partly in dotted 
lines, at its lower side. The vernier is a 
hollow frame, the opening in which dis 
closes the graduations upon the raised 
center portion of the graduated wheel, 
while the side portions of the vernier 
frame straddle this raised portion of the 
wheel, all as shown more clearly in 
Fig. 5. The frame thus rides upon the 
wheel and is carried along endwise with 
it, being guided by the bar H. which it 
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vernier are such as to read ten thou- 


sandths. The readings are thus very sim 
The tenths the 
uncovered on the A: 
are the highest figure on the right edge of 


ple are highest figure 


bar the hundredths 


the wheel past the zero of the vernier; the 


similarly the highest 


thousandths are 


figure past this zero on the left edge of 


the wheel, while the ten thousandths are 
read from the vernier, the reading shown 
in Fig. 5: being .6545. The arm K, which 
carries the bar H7, swings about the axis 


of the screw for adjusting to zero 
The most novel feature of the machine 
the means for establishing and re 


The 
V7. which 


lies in 


peating the zero at the tailstock end 
fit 


adjustable 


anvil 1 is a neat in the socket 


contains an spring for control 


ling the pressure put upon the piece being 
The tail end of the anvil abuts 


lever \ 


measured 


against the rocking which is 


pivoted to the bracket O \n interior 
spring seen in Fig. 3 maintains contact 
between the end of lever N and the end 


of the anvil and, in case there is 
to be the 


1 - 
ievel 


no prece 
between 
S \ 


delicate spirit level P is carried by lever 


measured ,in machine, 


the and the stationary stop 


and is adjustable by the thumb screw Q 
With the 


level 


no work in the machine, spirit 


is adjusted until its bubble occupies 


the left-hand end of the vial. To measure 


a piece the head screw is turned to the 
inner limit of its range, a standard gage 
rod of the even inch length next shorter 
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than the piece to be measured is inserted, 
and the tailstock is brought up to contact 
The head screw 

bubble of the 
level registers with a mark upon the 


and the arm A is adjusted until 


and clamped in position 


is then adjusted until the 
vial, 


the zero 


of the vernier registers with the zero of 
the graduated wheel. The gage rod is 
then removed and the piece to be meas 
ured is inserted. The graduated dial is 
idjusted by the arm P and thumb screw / 
until the bubble takes its old position, 


when the readings from graduated bar, 


ind vernier give the excess of 


of 


wheel 


length the piece over the gage rod 


The curvature of the level vial is such as 


to multiply the movement of the anvil by 
4,000, that is, a movement of the anvil of 
toss inch will appear as a movement of 4 
inches by the bubble 

The arrangement of the anvil pressure 


spring shown in the half-tone is different 


from that shown in the line engravings, 


the construction now 


but the latter shows 
used 
rhe 


three points The fi 


of the machine stands upon 


hace 
As 


of the guiding 


] 


the simplest possible, and the 


] 


surfaces 1s 
vy which headstocl 


-] 7 t » 7 
Clamping arrangemen 


and tailstock are drawn downward and 


rearward is apparent from 
tions 


Those 


tory of measuring machines wil 


who 


are acquainted W h the his 


in this machine many of the characteristic 
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FIG. 5 THE VERNIER AND ITS READING 


features of Professor Sweet's original 
Cornell measuring machine, which is now 
nearly thirty years old. Whether these 


features were taken from that machine or 


whether they are the result of independent 


design we are not informed, but which 
ever may be the case the fact is equall: 
significant 


























1OW 


lese 


July 2, 1903. 


24 and 48- 
inch sizes, and 1s also fitted to read from 


The machine is made in 12 


line graduations by a microscope. Of the 
details of this construction we have no 
particulars 





Equipment of Brass Foundries. 
BY C. VICKERS 
The equipment of a brass foundry should 


be in accordance with the class of work 


intended to be done, and should bear no 
relation to another shop whose product is 


entirely different. In the case of a jobbing 
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the metal would have become too cool for 
the others, and the greater part of it would 
have to be returned to the furnace, either 
in a fluid state or ultimately as scrap 

In the case of a large shop, where the 
metal that is too cool for very light work 
can be used for other heavier work, th 
objection to the large pot ibove Stat 
disappears; but when this is not the case 
the small pots are certainly more econon 
cal. 

When large castings are attempted 
shops equipped solely for light work disas 


ter often results Irom several causes, vi 
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—_ Hall 
shot 
Hi ' 
hop, where both heavy and light work is the dif g 
expe cted, Pprovisiol should be made Tor crucibles 1 ad ‘ 
handling both in the manner which ex- or checking ' 
perience has proved to be best Gash o 4 
shop should have both large and small whicl 
turnaces and both fine and coarse sand: clamp 
ttherwise the loss on one class of worl Phe 
will offset the profit on the other. Where on tour ) 
several molders are run on work requiring shop , : 
very hot metal, although the amount whicl 
net ul requll d in each he il uld be « ly gt ] I S dled 
melted in one large crucible, in the end such wi 
vould be exceedingly costly, because after me ae 
Tne or tw mi Iders h 1 | in ¢ 1 he ) eces<ar\ | < 
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2-inch plank, which inclines from the 
angle of wall and floor 

For making journal bearings and other 
railroad work, such as driving brasses, rod 
brasses and all heavy castings, made in 
tlasks 


not too wide or long to rest solidly 


on the bench, the stall system is conven 


ient, although very wasteful of sand; but 
case of all small work, gated or 
and for castings requiring long 


which may be handled by one man 


otherwise, 
{ 


Incl] 
asSn> 


rr tub is by far the 


2 


the regulation tro 
‘ of the stall bench 
kindred 
lies in the fact that the sand may be mixed 


with the shove 


best The convenicnce 
for journal bearings and castings 


and an easy method is the 





following \fter the molds are cast they 
at mptied on to the floor, the sand 
etted, and ther cut over nto a pile 
while Thi pile should — be 
p kled ter and left to oak I 
n ! ( whet in the « e oF 
( it may be used without ft 
the on: but for hand molding it 
genera ( over once more 
| finer grades of sand generally used 
‘ ght casting OT brass ¢ not be irely 
1 ed i manner. Such sand must be 
ddled and therefore the tub is more con 
enient on such work. Other points i 
fay of the “tub” are cleanliness of shop 
econ my of sand and neat the 


er casting 
altel produced by the cleanet j 
ned n cope . because of th etter Taci 
for “rapping” 


over the bench tub and bench have 


their own spheres of usefulness, but actual 


molding experience of many years on both 


bench and tub has convinced me that the 


of the 


brass foundry 


bench in a 


than 


usefulness 


is more restricted that of the tub 


that indeed, on some classes of work it 1s 


a positive drag, and that therefore for 
foundries making any castings outside of 
the 


molding benches that should be installed 


journal bearings tubs are the only 


In shops making light castings and melt 


ing in small crucibles, the molding tubs 


can be arranged in any way convenient, 
according to the size and shape of the 
shop, the molds being placed on the floor 
in any available space, handy to each mold 
er, because, the pots being carried by hand 
there is no difficulty in carrying the metal 
to the molds wherever they may be placed; 
but in the case of heavy work, where large 
quantities of metal are used, large crucibles 
are necessary, and to pour them by hand is 
both difficult and exhausting, and the fre 

work by defective 


quent cause of loss of 


pouring In such shops, therefore, the 


molds should be placed ‘n a straight line, 


so that the metal can be conveved to them 


by means of an overhead trolley, in 


con 


junction with a differential chain hoist 


The track 


turnaces, 


} 


should he extended over the 


so that the tackle can be used to 


raise the which are then carried by 


the trolley 


—p ts 


to the skimming hearth, where 


they are dropped into the shank, and t 


removed The shank is picked 
tackle bv 1 ans of i bail \ft 


tongs are 


up by the 
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skimming, the molder pulls the shank with 
the crucible along to his molds, which are 
generally in such a case stacked one on the 
other as high as it 1s convenient for the 
molder to pour. To facilitate pouring the 
bottom row of molds from a large crucible, 
the floor should be 
gutter beneath the trolley track. 


depressed, forming a 
This gut- 


ter 1s semicircular In cross-section, trom 


6 to 8 inches in depth in the center, and 


must be sufficiently wide to permit tree 


so the molders will 
1, 


of the shank, 


1 
their 


passage 
e molds 


knuckles against t 


side ot the 


not graze 


which form wall on either 


gutter 


When pouring, a laborer manages 


the tackle, hoisting or lowering the pot as 
required, and he must al swing in to 
wards the molds with his end of the shank 
using | g for the purpose This 1 
necessary. becat the t1 erhead rut 
longitudinally er the cet of the gu 
ter, and etore t suspended crucib 
will pr ] have di t 18 incl 
from the perpendicular when pouring tl 
lined-up gu ften lines 
with brick s« ( It should 

smooth as possible, and free fro 

r be il r pl ed etal fall tl I 
and muc I night be | f the 
openings into whi gl OW 

Personal 

Cha H. Inman, who has been tor tw 

vears foreman patternmaker in the shops 


Ste im Turbine Company 


himself t ( cery reet, in tl 
tm ( \ 

Charl. G. Joh formerly 
mechanic at the Watertown Arsenal and 


of late superintendent of the 


gineering Company, Alliance, Oh 
recently accep ed a position as. genet 
superintendent with a concen in soutl 


Pennsylvania 

Fred J. Miller 
the newly organized Metal Trades Associ- 
1 thre 


addressed members of 
ation of Grand Rapids, Mich., an 


employees the evening of June 18, his 


address being a defense of machinery and 

of the modern developments of industry. 

except monopolies and special privilege 
Albert ‘ 

been member of the 

Association of Mechanical 

the regular June 


tion. Mr. Le 


Lee, a native of China, has 


elected Providence 
Engineers at 
meeting of the associa 


was born in China, Febru 


ary 28, 1862, is a graduate of the Worces 
ter “Tech.” and has been engineer and de 


signer fcr the Vulcan Iron Works and the 
Westinghouse Electric & Manufacturing 
Company 


Obituary. 
Williar 


foreman in_ the 


Hughes, tor many years 


League | 
delphia June 22 
Frank Wildman, head of the Wildman 


Manufacturing Company, N stown, Pa 
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builders of knitting machines, died J 
27, fifty years old 

Edward Nugent, 
tor, died in Brooklyn, June 20, within 
birthday. He w 


ship coming f1 


machinist and in 
days of his eighty-first 
\merican 
His youth was 
son, N. J., but he had lived in Brool 
sixty years, and was formerly proprie 
; ] machine Water 
Mr. Nugent invented 


born on at 


spent 11 


shop on 
in that city 
first repeating or magazine 
coin” gun, used by the United States ( 
ernment in the Civi 
vented a machine 
ed wood screws, and he had to d 
the first F 


1 
piate 


Commercial Review. 


New York, Monday, June 29, 16 


Ju S m ery ind 
it] the ep t 1 T f Ving pe € 
est month of the present y I 
1 S nm e1 hat whe it 
f this kind 1s made, an exceptio1 
t he r nd the seve! mcern 
Ss insisting tha eir trade was as 2 
f not better, than ( ith $ pre 
Bu ference to Jun reg 


eel é Ssufra € if 1 de ] 

tallen off month more gene yg 

il yhne1 1e mon h ( est 1 St 
mec 

T + 

i! pi Ss ss  ¢ e( 

sub] id di urdbance T Wa stre 
have been thi Cause of the recess 

de d we find this view accepted wl 
ver the matter is discussed. Machine: 
houses te of the extreme reluctat 
shown by prospective buyers of machine 


mtracts while either one or b 


) “lose ce 
difficulties specified exist 
Judging from reports which come f1 
the West, that 


great a depression in business as the East 


One of the 


section has not suffered a 


reasons for this is, that lab 
troubles have not figured as largely in th 
and cons¢ 


quently buyers of machinery have not the 


public mind as in this vicinity, 


same dread of ominous forebodings they 


have indulged in here 

Perhaps the best proof that could bs 
offered that 
trade 


vhich American 


a slackening in the machinery 


has taken place, is the attentior 


manufacturers 


gave 


June. All along 


has been stated by them that they were 


perfectly tisfied with the domestic bus! 
less th were doing, and consequently 
vert it disposed to go search of for 
gn orders [his practically meant that 
yt unt nditions showed a change here 
would they turn their attention to foreign 
vcalitic Evidently the necessary change 
curre luring June, for houses whe 
xp de the year round, Say they 
met with more competition from this side 
luring June, than they have confronted in 


rlv three vears 
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diameter, 38 inches face, 12% inches bore, 


speed 8o revolutions per minute 





Quotations. 
New York, Monday, June 29 


New York 


Southern irons for nearby delivery are, 


prices for Northern and 


nominally, as follows: 


Northern 


No. 1 X ‘Pon .. $19 50 (a$20 00 
No. 2 X re — 18 50 (@ 19 00 
No 2 plain eccsee 16 0620 @ Is 50 


Souther 


No. 1 Foundry.......... 19 25 @ 19 50 
No: 2 FoOUndry.i...+0«.. 16:75 @ 10°00 
No. 3 Foundry.......... 18 00 @ 18 50 
No. 4 Foundry.......... 17 75 @ 18 00 


Bar Iron—Base sizes—Refined brands, 


mill price on dock, 1.85c. upward in car 


load lots 


Tool Steel—Base sizes—Good standard 


Soft steel bars, 1.80c. upward 


quality, 7c.: extra grades, 13c. and up 
ward 
Machinery Steel — Base sizes — From 


Store, 2.05 (a 2.10¢ 
Cold Rolled Steel Shafting 


store for base S1zZes, 


2.goc, from 
Copper—Lake Superior ingot, 1414 @ 
14'4c.; electrolytic, 144% @ 14%c.; cast 
ing, 1334 (@ 14e. 

Pig Tin—In 5- and 10-ton lots, f. 0. b. 
New York. $27.75 @ $28.00. 

Pig Lead—4.12'4c. for carload lots. 
Spelter 6's a 6%ce. 


Cookson’s, 7348 (a 71 ies 


Antimony ; 
Hallett’s. 634 @ 7c.; other brands, 634 @ 
6'%4e 

Lard Oil—Prime City, 72 to 75¢., ac 
cording to brand and quantity, ranging 
from one barrel up to large lots 


Manufacturers, 


The Shunk Plow Company, Bueyrus, ©., 
will build a new factory 

The Owosso Carriage Company, Owosso, 
Mich., is turning attention to automobiles 

A new factory is proposed to be built) by 
the Cunningham Piano Company, Philadel 
phia 

The Commercial League at Webster City. 
la., has secured the establishment of a skate 
factory 

A new engineering building is to be erected 
for the University of Pennsylvania at Phila 
delphia 


The works of the Riddle Coach & Hearse 
Company, Ravenna, ©., have been badly dam 
aged by fire 

The Philadelphia Granolite Company, 
Philadelphia, Pa., will move its plant to Wil 
mington, Del 

An addition will be made to the Wabash 
avenue headquarters of the Oliver Typewriter 


Company, Chicago 
A. G. Spalding & Bros., sporting goods 


New York city, are considering Whitestone, 
L. I., as a site for a faetory 

Gus Lagerquist, elevator builder, Minne 
apolis, Minn., has taken out a permit for a 
factory building to cost $8,000 

Enos R. Stewart, of Selma, Ala., may build 
at Montgomery a foundry for the conversion 


} 


of steel billets into hubs, axles, et: 


The Wm. B. Durgin Company, silverware 
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manufacturer, Coneord, N. HL, has let the 


contract for building a new factory 


Denton, Tex., may build a municipal water 


works and electric light plant A committee 


has been appointed by the city council 


The Unitype Company, manufacturer” of 


type-setting machines, is moving its plant at 
Manchester, Conn., to Brooklyn, N. 

The Bankers’ Adding slachine Company, 
Cleveland, O., is understood to be starting to 
erect a factory building to cost $5,000 

The Northwestern Oval Dish Company, of 
Traverse City, Mich., may build a wooden 
ware factory in the vicinity of Ironwood 

The Schill Brothers Company, furnaces and 
ranges, Crestline, O., is building a new fac 
tory. <A large foundry cupola has arrived 

The People’s Ice, Light & Storage Company. 
McKeesport, Pa., 
daily output of ice from 75 tons to 150 tons 


proposes to increase the 


A factory will be started in Des Moines, 
la., for the manufacture of apiary supplies 
Joseph Nysewander, of that place, is the pro 
moter 

The Fort Wayne & Springtield) Traction 
Company's promoters have been looking for 
a site at Decatur, Ind., for a local power 
house 

A six-story mattress factory, 100x285 feet, 
is to be built for A. J. Logan & Co., Pitts 
burgh, Pa. All machinery in it is to be oper 
ated by electricity. 

rhe Clauss Shear Company, cutlery, [re 
mont, ©., is considering propositions to re 
move elsewhere, in which case a large new 
plant would be built. 

kx. ©. Byers and associates, of Cincinnati, 
.. have secured an option on a site at Chat 
tanooga, Tenn., for a factory for the manu 
facture of wire buckles. 

The Thomas B. Jeffrey Company, Kenosha, 
Wis.. manufacturer of automobiles, has pur 
chased 26 acres of ground adjoining its works 
and will erect new buildings 

John G. Reichstetter, wagon manufacturer, 
Newark, N. J., is about building a new fac 
tory, SOx65 feet, four stories, to be equipped 
with modern machinery, ete. 

The Barrett Manufacturing Company, of 
Philadelphia, Pa., and elsewhere, manufac 
turer of paper roofing material, ete., is about 
to build a plant at Ensley, Ala 

The New Departure Manufacturing Com 
pany, of Bristol, Conn., maker of bells and 
similar articles, has commenced the erection 
of a factory, three stories, 50x160 feet 

The contracts have been let for the eree 
tion of an SOx227-foot building for the II. PF 
Brammer Manufacturing Company, manufac 
turer of woodenware, Davenport, La 

The Franklin Machine Works, makers of 
freight and passenger elevators, St Paul, 
Minn have purehased a haif block in St 
Anthony Park and will build a factory 


Phe contract has been let for an additional 


factory to be erected by the Waterbury 
(Conn.) Clock Company It will be 483x116 
feet, five stories high, with a basement 


The New 
Middletown, Conn., has been negotiating with 


England Enameling Company, 


the Board of Trade for the erection of a large 


building to be used as a factory addition 


\ barrel factory promoted — by l J 
Rodrique, of VPaineourtville, La. and PoP 
Viosea, of New Orleans, is to be uilt) near 
Grand Bayou, not far from Napoleonvills 


‘ans have been made for a new 12x60 
foot factory building to be erected at = the 
works of the Roderick Lean Manufacturing 
Company, Mansfield, ©.. manufacturer of steel 
harrows 
The new plant of Greenlee Bros. & Co... Chi 
ago, IL, manufacturers of wood-working 


tools and machines, will, it seems probabl 
from hews received some days ago, be bui 
at Rockford, Ill 

It is proposed to renovate the tobeson 
Mills, Fall River, Mass., and build and equip 
a new weave shed. They are being taken over 
by the Luther Manufacturing Company, ey 
dently a new concern 

The Pacific Iron Works, 
now under control of an estate which is in 


sridgeport, Conn 


the hands of an administrator, are expected 





to be reorganized, and may be 


keep up with an active trade 

The Eaton, Cole & Burnham Company, of 
Bridgeport, manufacturer of hardware, has 
awarded contracts for the erection of five ad 
ditional factory buildings They will hav 
an aggregate length of about 535 feet 

Smyers & Rogers, of Big Run and Du Bolts, 
Pa., have bought a site for a new planing mill 
and a machine shop at Du Bois, and expect to 
move their Big Run establishment there. The 
buildings will be 40x60 and 40x80 feet 

The Federal Sugar Refining Company is 
about to erect a ten-story factory, 124x448 
feet, at Yonkers, N. ¥ 
joining will be 240x54 feet, two stories. [Tit 


Che boiler-house ad 


teen hundred operators will be employed 

The Star Manufacturing Company, make! 
of feed grinders, powers, etc., New Lexington, 
Perry County, O., has commenced work on 
the extension of its foundry It is going to 
enlarge the plant to almost double the present 
size 

Knoxville, Tenn., hopes to land a $200,000 
turbine wheel factory organized at New Lon 
don, Conn. W. B. Lockett, ex-president ot! 
the Chamber of Commerce, has been sum 
mored by wire to New London for consuita 
tion 

The Weir Frog Company, Cincinnati, ©., 
will have a new plant, covering three acres, at 
Kast Norwood. Switches, turnouts and othe! 
iron work will be manufac ured. It will cost 
$100,000, and will give employment to be 
tween 350 and 400 men 

Three shop buildings, each 100x40— fe 
are to be erected at Lansing, Mich., by thie 
Prouty Locomotive Company, Ltd Mi 
Prouty has patented a gas locomotive, adapt 
ed especially to switching purposes, which is 
stated to be very easy to « mtrol 

Additions, SOx160 and 600x154 feet, are 
be made to the rod mill of the Holmes, Booth 


& Haydens Company, manufacturer of brass 


ete... Waterbury, Conn The company was 
lately receiving bids to install twenty new 
casting furnaces in its casting shop 

Having perfected its wheel-within-whes 
device for automobiles the Conestoga <Aut 
mobile & Wheel Companys if Lancaster, Ta 
is preparing to manufacture these wheels 
n large seale The president is Hl. L. Rau 
head of the Lancaster Sheet Metal Compa 

rhree powel ompanies are now building 
plants on the Canadian side of the Niagat 
River, and in the aggregate will develop so 
200.000 or more horse-powel Thev at 
Ontario Powe (ompn Canadian Niag 
Power Company and Toronto Niagara Vow 
Company 

A Carpente formerly fF the Moni 
Manufacturing Company, of St. Louis VP 
Minn., will shortly arrange for the manut 
ture in Minneapolis of the Sanderson portab 
elevator for loading and nloading grain ! 
is operated by horse-powe or a small gaso 
ene engine 

Plans have been made for a manufacturing 
plant at Port Nennedy ’a., for the Asbestos 
Manufacturing Company, lhiladelphia I 
will include a three-story main building, 265x 
O7 feet; a boiler-house, 2Ox30 feet: a drying 
room, 40xS0, feet. and a four-story eleva 


building, GOX30 feet 
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Miscell W 
iscellaneous Wants. 
idvertisements will be inserted under this 
dat 25 cents a line, each insertion. Copy 
d be sent to reach us not later than Sat 
, morning for the ensuing week's issue 
rers addressed to our care will be for 
led 
rant Gears. See upper corner, page 118 
iper cat. free. E.G. Smith, Columbia, Pa 
nches & dies. Wal. M.Wks.,Waltham,Mass 
Stamping Dies Emmons Collins, Chicago 
Stamping and punches and dies .. & 
Rochester, Y 
Working drawings which are working. Geo 
M. Mayer, M. E., Monadnock, Chicago 
Wi buy or pay royalty for good patented 
hine or tool. Box 282, AMER. MAacu 
Wanted—Improvements in grinding machin 
Address Box 1435, Providence, R 
Wanted Patented 
\ddress Power Specialty Co., 


Specialties of merit 
Buffalo, N. Y. 

ght and fine mach'y to order: models and 
work specialty. KE. O. Chase, Newark, N. J 
second-hand 
Porter & 


Wanted—For our foundry, a 

ne to hoist near 4 tons G. W 
Son, Lindsey, Pa 

\utomatic machinery 
© icted Dy the Wellman 
Medford, Mass 

Keystone Law & Patent Co., 524 Betz Bldg.., 
| adelphia (only bonded patent agency in 
\ d) Free opinion as to patentability. 

\ practical, up-to-date molder, with some 
capital to invest, can learn of an opportunity 
to establish himself in a good business by ad 
dressing Box 422, AMERICAN MACHINIST. 

Wanted——Plans and specifications for build 
ing a 21 in. engine lathe; liberal pay for mod 
rn and up-to-date ideas on such a machine 
Address A. L., care AMERICAN MACHINIST 

First-Class Agencies A company in Milan 
s looking for first-class agencies of mechani 
eal and electrical manufacturers. Address 
Federico Jarach & Co., Milan, Italy. Brera 12. 

Wanted—Machinists, foremen, superinten 
dents: positions secured anywhere free of 

irge Address Employment Bureau, Na 

onal Metal Trades Association, Union Trust 
Building, Cincinnati, O 

Agency Wanted.—Traveling salesman and 
mechanical engineer, acquainted with the 
trade, desires to represent in Canada manu 
facturer of electric and power cranes and 
wisting machinery. Box 386, AMER. Macu 

Responsible firm in England want agency 

black nuts, bolts and rivets; can command 
big trade if prices meet English prices, and 
are willing to stock a fair amount. Address 


designed and = con 
Sole Cutting Ma 


ie C'O., 





Belts.’ care Messrs. American Machinist Co., 
Ltd., 6, Bouverie st., Fleet st., London, E. C 
We wish to correspond with responsible 
parties desiring medium or light machinery 


built to order, or would take up manufacture 
patented articles or machines of merit 
shop equipment up to date and _ first-class 
k guaranteed; jig and fixture work a 

t Address I’. O. Box 607, Balto., Md 


Specialty 
The Keystone Law & Patent Co., 524 Betz 
Bildg.. Philadelphia, which is the only bonded 


ent agency in the world, offer to make a 
ranteed search of the Patent Office Re« 
ds «not merely their opinion) free of charg: 
readers of the AMERICAN MACHINIST who 














send a sketch, model or description of 
eir invention They will also give a certifi 
te of patentability which will be of great 
sistan to an inventor in raising capital 
ents procured and sold on easy terms lat 
ts guaranteed under S20,000° bond cg @ 
umson, I’res 
Wanted \ thoroughly practical man who 
lerstands gas engine construction can, w 
It $5,000, buy into a well-established (in 
porated) manufacturing company, nicely 
ated in a manufacturing center in Western 
nnsvivania the purchase of this interest 
mpetent, energetic and reliable party 
ild practically guarantee a_ ste situa 
I s either foreman, superintendent or 
nage to get such a party into the com 
above interest will be sold at some 
uusiness capable of indefinite ex 
Sia eferences as to honesty and = so 
t W e required Address ID. M. R 
AM \N MACHINIS! 


Wants. 


Situation and Help Advertisements only ip 
té node this head Rate 25 cents a line 


} t thout sia ords make a 


\No advertisements under tivo lines ac 
iated 
should be sent to reach 


and no advertisements abbre 


cash and copy 


f ate than Naturday morning fo 
ensuing eek’s issue trsirers addressed 
ou care eill he forwarded ipplicants 

! specif ames to which their replies are 


AMERICAN MACHINIST 


not to be forwarded; but replies will not be 
returned lf not forwarded they will be de 
stroved without notice Original letters of 
recommendation or othe value 
should not be enclosed to 
pondents State mentioned indicates present 
address of advertiser 


Situations Wanted. 


CONNECTICUT 


papers of 


unknown corres 


Draftsman desires change 10 years de 
signing firearms and bicycles, and tools and 
machines for their production good refer 
ences jox S76, AMERICAN MACHINIST 


ILLINOIS 
Mechanical engineer (32 
uate, experienced in designing and 
executive ability, i 
Box 417, AMERICAN 


technical grad 
testing 
desires responsible position 


MACHINIS1 
MASSACHUSETTS 


Mechanical superintendent, with experience 
as foreman, master mechanic and mechanica 
engineer, is open for position: up to date in 
manufacturing ; Eastern States preferred. Ad 
dress Box 363, AMERICAN MACHINIS1 

Mechanical engineer, 
working out technical systematiz 
ing and cheapening methods of production 
desires position as technical or executive head 
of large manufacturing or engineering con 
cern; experience includes design, testing and 
manufacture of railway mechanical appliances 
and steam engines and the design and opera 
tion of power and manufacturing plants; can 
furnish best of references and will consider 
reliable firms only. Address Box 418, Am. M 


making 


processes 


specialty of 


NEW YORK 


Machine designer, ete., wants position. <A 
dress Box 63, AMERICAN MACHINIS1 

Toolroom foreman, 12 years 
place, or as assistant 
Box 431, AMERICAN MACHINIS1 

Situation as mechanical draftsman, by 
young man; 4 years’ experience; also had 
shop practice 173 Kenwood ave., Rochester, 
N. ¥ 

Cost accountant expert, presently employed 
by large manufacturing concern, would like 
to make change; best of references tox 421, 
AMERICAN MACHINIS1 


experience, de 
superintendent 


sires 


German mechanical engineer and all-around 
draftsman, technical graduate, shop experi 
ence, desires change; goes anywhere. Box 427, 
AMERICAN MACHINIST 


Experienced foreman blacksmith desires 
change of position; used to light and heavy 
forging and can produce work cheaply Box 
$126, AMERICAN MACHINIS’ 

Mechanical draftsman and machine de 
signer, technical graduate, with 10 years’ ex 
perience in tools, jigs and = interchangeable 
machinery, is open for engagement tox 430 
AMERICAN MACHINIS1 
foreman wants 
machinist, 20 years’ experience ; en 


General 
foreman 


position » vVears 


gine, pump, automobile, experimental and too 
work hustler cost reducer *S vears old 
tox SOT, AMERICAN MACHINIST 





engineet! first-class 


Mechanical 
with inventive ability, shop experiences 
on automatic machinery and gasoline aut 


mobiles, wants position as « 


designe! 


expert 


, 


mechanical engineer Hustler care AM. M 
oi 

\ mechanical engineer whose practice takes 
nly a part of his time will move to desira 

tv and give half his time for S1.500 ven! 
chance for small tirm to get a good engines 
designer or superintendet little expense 
ure > technica vyraduat wid OX ence 
designing heavy machit sy " ma n 
ery, handling draftsmet 7. = * ine 


rENNS \ \ 

Mechanica engines ! 1 ‘2 1 
vith drawing-roor nd shop experience 
teaching in tech ex vishes nee 
practical work md: des d ) 

T Address Rox it (; { [’a 

] en n SSis ad ed oXxte S 
xperience ven ' , 
lig) etal w | stamping lies 
savil d s nver ‘ ' mat 
help: Philadelp nly. Box 428. Am. M 

Wanted Responsible position \ ! 
hara I ind b machinis 1 oa 
ears s shop fe mat the las ve " 
superintendent > el vin uM) omer 
building irge Corliss engines and re y 
ng machines Box 377. AMI Ma 

Help Wanted. 
CANADA 

Wanted Mechanica drafts ! mus by 
ble to do quick and accu ed i sketches 
for shop S mad rigin \ } n tracing 








QOYg 
cloth state experience vages wanted na 
references Address IP. Oo; Box 654. Montrea 
Canada 

i IN s 

Wanted An engineering-college graduate 
with experience in practical drafting, to teach 
machine drawing and descriptive geometry 
Apply to Chas Bennet Bradley Poly 
technic Institute, De« & 4 

We are constantly ine ising the score 
our work and invite ipplications for posi 
tions from trst-class patternmakers, molders 
and core-makers we always have vaca s 
Address <Allis-Chalmers ¢ Lock Box N 
1065. Chicago 

int \\ 

Wanted First-class Gis it le senate 
permanent mm to steady l 1 

ric Mfg. ¢ Indianapolis, Ind 

Wanted (ood toolmaket capable of tak 
ing charge ft ttomati yen " er NMlorgan 
electric Mac ne Co ist Chicago. Ind 

MASSA 

We have 1 position for a capable foreman 
for drop forge shop must be a man Is 
tomed to planning and indling men: in 
Ing give full information is TO OX I 
Wyman & Gordon, W ester Mass 

Wanted In the public on department 
a otarge machinery manutac rings coneern in 
New England 1 young man to prepare ill 
literary matter supervise i illustrative 
work, conduct the advertising and manage 
the printing = office must lve technically 





trained, a master of good Kn ind experi 


enced in the work above outlined: a perma 
nent growing position for the right man 
State experience submit samples of work 
give references and specify salary expected 
tox 416, AMERICAN MACHIINIS 


NEW TERSEY 


Wanted At once, two 
and aie draftsman Comn in 
Marion, N. J 

Wanted Lathe and planet 
work on heavy 
wages to good men 
chine Too 


ternmakers 


Motor Co 


hands for night 

machine tool work good 

Apply to The Pond Ma 
N 


Company, Plaintield 


Machinists wanted; wages $2.50 per day of 
9 hours, or more, according to ability time 
and a half for over time: steady employment 
De Laval Steam Turbine Co., Trenton, N. J 

Wanted—Storekeeper who has had experi 
ence in store and shipping room of high-speed 
engine works: must be familiar with manufac 
turing methods state references and salary 
expected Box SS7. AMERICAN MACHINIS1 


Wanted Foreman f erecting department 
of high-speed engine works: must be able to 
direct men to advantage and understand the 
adjustment of inertia governors: in applying 
give age, experience and salary expected tox 


401 AMERICAN MACHIIN 


Wanted An Al toolroor foreman, expert 
enced on dies, gages hreading tools, jigs, fix 
tures. etc for use in fa manufacturing 
<mal ntel angeabl ! ners nent New 
York permanent pos m for 1 good man 
Address vitl parti " vag 
I ” W care AM rea Ml 

d I , ne , n 
hands, in w | ted within easy 
New \y nd i } ' 
00 met , d 

‘ ne nad i mer 
u it ox I oO. A M 

War N 
\\ | \l ‘ 

M 1 s ‘ \ 
Wanted ) 
dv « ! 
! \ I \\ 1) M 
ne ¢ Rr ws 
\ ! | ! 
x \dd l ’ \ Ml 
1? \ 
Add 1) \ \l 

Wat I ! y 
T | ai 

wrt | ~ mp 
‘ l N ) 

War d | I ! 

Add 
Box 425 \ \I 

Il ’ 

Hmmer " n 
priva N \ ! 
xper ! 1 
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tempering state experience, habits, age, | Patternmakers, molders and machinists; Wanted—Thorough, competent general for 
references and wages desired. Box 429, A. M. steady employment; good wages; call or| man to take charge of shop for building pipe 
write Manufacturers’ Association of Pitts threading machinery; must have had expe 
OHIO burg, 903 Lewis Block, Pittsburg, Pa. ence in all its branches; give age, experien 
Patternmakers—The 100 best in the U. 8.; Wanted—tTraveling salesman: must have salary expected and _ reference. Box 319 
high grade work; every description. Dayton good technical knowledge and good references: AMERICAN MACHINIST 
Pattern Works, Dayton, O. position permanent, with good salary; vicin Wanted—Machinists for floor, vise and m: 
Wanted —An experienced man to take charge | ity of Pittsburg. Address Box 424, Am. M chine work in a new machine shop with a 
of a shop manufacturing special thread-cut Wanted—First-class machinists, and espe modern equipment, building steam engines and 
ting tools and employing 60 men; apply in cially fitters, experienced on vertical boring general machinery; in applying state you 
handwriting, giving references, experience and | and ‘turning mills; good wages and steady | 48, experience and reference. Apply or ac 
age. Box 420, AMERICAN MACHINIST employment; no labor troubles. Colburn Ma dress Kenney & Co., Scottdale, Pa. 
Wanted—-In a large city in Ohio, a first chine Tool Co., Franklin, Va. Wanted—Thorough, competent general f 
class blacksmith on machinery forgings, to Wanted—A’ first-class metal pattern maker| ™an to take complete charge of machine 
act as working foreman in a shop employing | on pipe fittings and valves: work consists of end of a shop manufacturing cast and ma 
6 to 8 blacksmiths and operating steam ham fitting patterns on stripping and plain plat leable iron pipe fittings and valves; must hay 
mers from S00 to 4,000 Ibs.: only a first molding machines; state age and experien had experience in the best methods, designing 
class man with good references wanted, and | address Box 366, AMERICAN MACHINIS!1 machinery for same, ete.; give age, exper 
to such satisfactory wages will be paid; also : ; ence, salary expected ana also referen 
openings for 1 or 2 good hammermen Ad We are constantly increasing the scope of Box 318, AMERICAN MACHINIST 
dress Box 413, AMERICAN MACHINIST our work and invite application for posi 
tions from first-class patternmakers, molders VERMONT 
PENNSYLVANIA and machinists: we always have vacancies Wanted—1 patternmaker for a shop 
Wanted—A first-class designer for machine Address The Westinghouse Machine Company,| ploying 75 men on textile machinery; ste 
tool work ox 419, AMERICAN MACHINIST. Kast Vittsburgh, Pa job Box 423, AMERICAN MACHINIST 
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Classified Index of 

Abrasive Materials Bending Machines, Hy- 
Carborundum Co., Niagara Falls, draulfe 


B. o 
Northampton Emery Wheel Co., 

Leeds, Mass 
Norton Emery 


ter, Mass. 


Wheel Co., Worces 
Arbor Presses 
Barnes Co., W. F. 
ford, Ill. 
Wilmarth & Morman 
Rapids, Mich. 
Ball Bearings 
See Roller Bearings. 
Balls, Steel 
American Ball Co., Provi., R. 1. 
Federal Mfg. Co., Cleveland, O 
Standard Roller Bearing Co., 
Philadelphia, Pa. 


& John, Rock 


Co., Grand 


Barrels, Tumbling 

Globe Mach. & Stamping Co 
Cleveland, O. 

Bars, Boring 

Cleveland Twist 
land, O. 


Drill Co., Cleve- 


Eimes Engr. Wks., Chas. F., Chi 
cago, 
Underwood & Co., H. B., Phi'a- 


delphia, Va. 


Bearings, Oilless 
Arguto Oilless Bearing ( 
Philadelphia, Pa. 


Belt Dressing 

Dixon Crucible Co., Jos., Jersey 
Cus, Bm. .4. 

Harris Oil Co., A. W., Provi., R. I. 

Belt Filler 


Schieren & Co., Chas. A., New 
York. 

Belting, Leather 

Patterson, Gottfried & Hunter, 


Ltd., New York. 
Schieren & Co., 
York. 
Shultz Belting Co., St. Louis, Mo. 


Chas. A., 


Belting, Rubber 


N. Y. Belting & Packing Co., New 
York. 

Peerless Rubber Mfg. Co., New 
York. 

Belts, Polishing 

Barr, H. G., Worcester, Mass. 


Bending Machinery, Plate 


Hilles & Jones Co., Wilmington, 
Del. 
Perkins Mach. Co., So. Boston, 


ass. 
Wickes Bros., New York. 


New | 


New York 
New York 
Bending Machines, Power 
ethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa 
Cincinnati Punch &€ 
Cincinnati, O 
Williams, White & Co Moline 
lil 
Bending 
Estep & Dolan 


Blocks and 


Bement, Miles & Co., 
Watson-Stillman Co., 


Shear Co., 


Tools, Hand 
Sandwich, | 


Tackles 


See Hoists, Hand. 

Blowers 

Am. Blower Co., Detroit, Mich 
Am. Gas Furnace Co., N. Y. City 


Buffalo Forge Co., Buffalo, N. Y. 

Champion Blower & Forge Co., 
Lancaster, 1’a. 

Exeter Mach. Wks., Exeter, N. H. 

Blue Print Machines 

Keuffel & Esser Co., New York. 


Pittsburg Blue Print Co., Pitts 
burg, Pa. 

Blue Print Wringers 

Keuffel & Esser Co., New York. 

Pittsburg Blue Print Co., Vitts 
burg, Pa. 

Boilers 

Garden City Fan Co., Chicago, 


Ill 
Hawley Down Draft Furnace Co., 
Chicago, Il. 
Struthers-\,ells Co., Warren, Pa. 
Wickes bros., New York. 


Boiler Washer and Tester 


Rue Mfg. Co., Philadelphia, Pa 
Bolt and Nat Machinery 


Acme Mchry. Co., Cleveland, O. 
Detrick & Harvey Mach. Co., Bal 
timore, Md. 
Howard Iron Wks., Buffalo, N. Y. 
Maines Mach. Co., Philadel., Pa 
Pratt & Whitney Co., tartford, 
Conn. 
Reliance 
land, O 
Webster & Perks Too! Co., 


Macu. & Tool Co., Cleve 


Spring 


field, O 

Wiley & Russell Mfg. Co., Green 
field, Mass 

Williams Tool Co Eris Pa 


Books, Mechanical 

Baird & Co., Henry Carey, Vhila 
delphia, Va 

Derry-Collard Co., New York 


Wiley & Sons, John, New York 


Bone for Case-Hardening 
Rogers & Tubbard Middle 
town, Conn. 


AGI 
Speed Changing Pulley Co at 
Sprague Electric Co 12 
Standard Connecting Rod Co.117 
Standard Gauge Steel Co 150 
Standard Ry. Equipment Co..148 
Standard Roller Bearing ( SD 
Standard Tool Co 11 
Standard Welding Co 30 
Starrett Co... L. S 24 
Steel Roll Mangie Co 147 
Steel Set Diamond Co 137 
Steelo Co , 140 
Steffey Mfg. Co 117 
Steptoe Shaper Co., John 2% 
Stow Mfg. Co 133 
Straley, Hasbrouck & Schloe 
der 127 
Streit Machine Co \ 12S 
Struthers-Wells Co 117 
Stuart's Foundry & Max ( 
th ¢ 
Superi rap Co 127 
Syracuse Twist Drill ¢ 11% 
rhompson, Hugh 1 134 
rhrooy ‘erforating ¢ 124 
roomey, Frank 156 
friumy lec ( 1 
Trump Brothers Ma ( 136 
rucker, W. W. & ¢ l 11 
Purne Brass W | I 
Underw 1& ¢ Ht. | S 
Vand rift ¢ p go sf 
\ ified Whee ‘ Y. 
Vulean Facing ¢ i114 
Articles Advertised. 
Bering ard Drilling Ma- 


Horizontal 
Rockford, i! 
John, Rock 


chines, 
Barnes Co., LB. I 
Barnes Co., W. F. & 

ford, Ill 
Reaman & Smith Co., Provi., R. 1 
Bement, Miles & Co., N. Y. City 
Betts Mach. Co., Wilmington, Del 
Binsse Mach. Co., Newark, N. J 


Dallett & Co., Thos. H., Phila., Pa 

Detrick & Harvey Mach. Co., Bal 
timore. Md 

Draper Mach. Tool Co., Worcester, 
Mass 

Fosdick Mach Poo: Cc Cinclo 
nati, O. 

McCabe, J. J., New York 

Newton Mach. Tool Wks., Phila 
delphia, Pa 

Niles Tool Works Co., New York 

Pond Mach. Too! Co., New York 

Pratt & Whitney co., Hartford, 
Conn. 


Prentiss Tool & Supply Co., New 
York 
Warner & Swasey Co., Cleveland, 


Boring and Turning Millis 

American Tool Wks. Co., Cin., O 

Bement, Miles & Co., New York 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada 

Betts Mach. Co., Wilmington, Del. 


Brown & Zortman Mchy. Co., 
Pittsburg, l’a 
Bullard Mach. Tool Co., Bridge 


port, Conn. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool « Supply Co., New 
York. 
Warner & Swasey Co., 
Ohio 
Bulldozers 


Williams, White & 
I 


1] 


Cleveland 


co Moline 


Carborundum 

See Wheels 

Case-Hardening 

Rogers & Hub 
town, Conn 

Castings, Brass and Hronze 


Grinding 


ard Co Middle 


Cincinnati ) 
Springtielu, O 
Smelting Co 


Kisinger-lson Co 
Nolte Brass Co., 
Phosphor Bronze 
hiladelphia, Pa 
rurner Brass Works, Chicag I 
Castings, Die Molded 
Franklin Mfg. Co., 
Castings, Iron 


Syracuse, N. Y 


Farrel Fdry. & Mach. Al 
sonia, Conn 

Castings, Motor 

Steffey Mfg. Co., Philade Pa 


Vulcan Iron Works 125 


Walcott & Son, Geo. ID 
Watch Tool Co 153 
Walworth Mfg. Co sd Covel 
rd & Son, Edgar ‘1 
ier & Swasey Co oe 
iburn Shops 95 


Steel 


ngineering Co., MI 


Castings, 

Christensen | 

waukee, Wis 

I) . 3 St (‘o New LS 
ton, I’: 

Farre bary & M ( An 
~ | i ‘ il 

National Electric Co 
Wis 

Uniform Steel ¢ 


Milwaukee, 
Rahway, N. J 


Centering Machines 


Bement, Miles & Co., New York 

Niles Tool Works Co New York 

Phoenix Mfg. Co., Hartford, Conn. 

Pond Mach. Tool Co., New York 

Whiton Machine Co., D. E., New 
London, Conn 

Woodward & Rogers Co Hart 
ford, Conn 

Centers, Planer 

Fay & Scott, Dexter, Me 

New Haven Mfg. Co., New Haven, 
Conn 

Pratt & Whiciney Co., Hartford, 
Conn 


Reed Co., F. E., Worcester, Mass 


Chains, Driving 


Boston Gear Works, Boston, Mass. 
Bridgeport Chain Co., Bridgeport, 
Conn 


Federal Mfg. Co., Cleveland, O 


Jeffrey Mfg. Co., The, Columbus, 
Ohio 
Link Belt Engr. Co., Phila., Pa 


Morse Chain Co., Trumansburg, 
NY 


Oneida ( Kenwood 
oo 
Whitney Mfg 


Chucking Machines 


Brown « Sharpe Mfg. Co 
dence, R. I 

Cleveland Automatic 
Cleveland, O 

Draper Mach 
Mass 

Le Blond Mach 
Cincinnati, O 

Potter & Johnston 
Pawtucket, R 

Pratt & Whitney Co., 
Conn 

Reed Co., F. E 

Warner & Swasey Co., 
Ohio 

Windsor Mach. Co., 


ommunlity 


Co., Hartford, Ct 


Provi 
Mach. Co., 
Too! Co., Worcester, 
Tool Co., R. h., 
Mach. Co., 

Hartford, 


Worcester, Mass 
Cleveland, 
Windsor, Vt 
Chueks, Drill 


Almond, T. R., Brooklyn, N. ¥ 


Brown & Co., R. H., New Haven, 
Conn 

Cleveland Twist Drill Co., Cleve 
land, O 


Hartford, Ct 
Greenfield, 


Cushman Chuck Co., 
Goodell-Pract Co 
Mass 
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Chucks, Drill —Continued Counting and Printing | Dies, Threading, Opening Drilling Machines, Turret 
Wheels Errington, F. A., New ork. Niles Tool Works Co., New York. 


The kK. Horton & Sons Co., Wind- 
sor Locks, Conn. 

Modern Tool Co., Erie, Pa. 

Morse Twist Dril & Mch. 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, \ 

Standard Tool Co., Cleveland, ¢" 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 


Co., 


London, Conn. 

Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

soggson & Pettis Mfg. Co., New 
Haven, Conn. 

The E. Horton & Son Co., Wind- 
sor Locks, Conn. 

Pratt & Whitney Co., Hartford, 
Conn 

Skinner Chuck Co., New Britain, 
Conn. 


westcott Chuck Co., Oneida, N. Y. 


Whiton Mach. Co., D. b&., New 
London, Conn. 

Chucks, Planer 

Hollands Mfg. Co., Erie, Pa. 

Chucks, Scroll 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Split 

Faneull Watch Tool Co., Boston, 
Mass. 

Hardinge Bros., Chicago, III. 

Clatches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Faneuil Watch Tool Co., Boston, 
Mass. 


Kisinger-Ison Co., Cincinnati, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Patterson, Gottfried & Hunter. 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Compound, Boiler 
Harris Oil Co., A. W., Provi., 


Compound, Pipe Joint 


R. I. 


Dixon Crucible Co., Jos., Jersey 
City, N. J 

Compressors, Air 

Blanchard Mach. Co., Boston, 


Mass. 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill 

Christensen, N. A., Milwaukee, 
Vis. 

Clayton Air Compressor Works, 


New York 
Curtis & Co. 
Mo. 


Mfg. Co., St. Louis, 


Gray-Blaisdell Co., Bradford, Pa. 

Herron & Bury Mfg. Co., Erie, Pa. 

Ingersoll-Sergeant Drill Co., New 
York. 

Rand Drill Co., New York. 


Connecting Rods and Straps 


Amer. Machy. & Export Co., New 
York. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Consulting Engineer 

Thompson, Hugh L., Waterbury, 
Conn. 

Controllers and Starters, 
Electric Motor 

Cutler-Hammer Mfg. Co., Mil- 


waukee. Wis. 
Eleetrie Controller 
Cleveland, O. 


& Supply Co., 


Coping Machines 


Long & Alls atter Co., 
Ohio. 


Correspondence Schools 


See Schools, 


Hamilton, 


Correspondence. 


Cost Keeping System 


Industrial Time Keeping & Cost 
System, Bantam, Conn. 

Counterbores 

Ideal Mach. Co., Hartford, Conn. 

Slocomb Co., J. T., Provi., R. I. 

Countershafts 

Builders’ Iron rury., Provi., R. I. 

National Machine Tool Co., Cin- 
cinnati, O. 

Pratt & Whitney Co., Hartford, 
Conn 


Columbus, Ind. 
Grand 


Reeves Tulley Co., 
Wilmarth & Morman Co., 
Rapids, Mich. 





Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 


Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Cresson Co., Geo. V., Philadel., Pa. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Patterson, Gottfried & Hunter, 


New York. 
a New Hamburg. N. Y 
( ‘oupling Co., Evans 


Ltd., 
Stuart, R. 
Vandegrift 


ville, Ind. 

Cranes 

Brown Hoisting Mach. Co., N. Y. 
City. 

Case Mfg. Co., Columbus, O. 

Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland, Crane & Car Co., Wick- 
liffe, ¢ 

Curtis & co. Mfg. Co., St. Louis, 


Mo. 
Franklin Portable Crane & Hoist 
‘o., Franklin, Pa. 
Lane Mfg. Co., Montpelier, Vt. 
Maris Bros., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. 
Obermayer Co., 8., Cincinnati, O. 
Pawling & Harnischfeger, Milwau- 


kee, 
Sellers & Uo., Wm., Philadel., Pa. 


Crank Shafts 


Standard Connecting Rod Co., 
Beaver Falls, Pa. 


Crank Pin Turning Machine 


Underwood « Co., H. B., Phila- 
delphia, Pa. 

Crucibles 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 


Obermayer Co., S., Cincinnati, O. 
Cupolas, and Ladies, Foun- 
dry 


Mich. 
Detroit, 


Detroit, 
Works, 


Byram & Co., 
Northern Engr. 
Mich. 
Obermayer Co., S., 
Paxson Co., J. W., 


Cutters, Milling 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Ss Mfg. Co., Provi- 
dence, I. 

Cleveland R wist Drill Co., Cleve- 
land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. 
New Bedford, Mass. 
Rogers, John M., Boat, 
Drill Works, Gloucester 

i. J 


Cincinnati, O. 
Philadel., Pa. 


Co., 


Gage & 
City, 


Cleveland, O 


Standard Tool Co., ’ 
Hartford, Conn. 


Whitney Mfg. Co., 


Cuatting-Off Machines 


Bement, Miles & Co., New York. 
Bignall-Keeler Mfg. Co., Edwards- 
ville, 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Davis Mach. Co., W. P., Roches- 
ter, N. 

Hurlbut- Rogers Mach. Co., south 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles Tool Works Co., 
Pond Mach. Tool Co., 


New York. 
New York. 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Fairbanks Machine Tool Co., 
Springtield, O 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Illartford, 
Conn. 

Western Mfg. Co., Springtield, O 

Diamond Tools 


New York.’ 
New York. 


Dickinson, Thos. L., 
Steel Set Diamond Co., 


Dies, Sheet Metal 

Bliss Co., E. wW.. Brooklyn, N. Y. 

Globe Mach. & Stamping Co., 
Cleveland, © 

Hay- _— Mfg. Co., Brooklyn, 
N. 

reins Mach. .0o., So. Boston 

Mass. 





Geometric Drill Co., New Haven, 
Conn. 

Ideal Opening Die Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Maines Mach. Co., Phila., Pa. 

Modern Tool Co., Erie, Pa. 


Pratt & Whitney Co., Hartford, 
Conn. 

Dowel Pins 

Beskin Mfg. Co., Canton, Ohio. 


Obermayer Co., 8., Cincinnati, O. 

Winkley Co., Hartford, Conn. 

Drawing Boards and Tables 

Alexander Mfg. Co., J. G., Grand 
Rapids, Mich. 

Keuffel & kisser Co.. New York. 

Pilton, Wm., Hamilton, 0 

Rich, J. & G., Philadelphia, Pa. 

Drawing Instruments 

Alteneder & Son, Theo., Vhilade! 
phia, Pa. 

Keuffel & Esser Co., New York. 

Drilling —**? Bench 


— Co., W. F. & John, Rock- 

or lil 

Pratt & Whitney Co., Hartford, 
Conn. 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O. 

Bement, Miles & Co., New York. 

Bickford wrill & Tool Co., Cin- 
cinnati, v. 

Dallett & Co., Thos. H., Phila., Pa. 

Niles Tool Works Co., New York. 

Pond Mach. ‘lool Co., New York. 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., 

Aurora Tool Works, Aurora, 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., We F. & John, Rock- 
ford, Ill. 

Barr, H. G., Worcester, Ma3s. 

Bement, Miles & Co., New York. 

—. Drill & Tool Co., Cincin- 
nati, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Garvin Mach. Co., 

Harrington, Son & Co., 
Philadelphia, ba. 

McCabe, J. J.,. New York. 

Marshall & Huschart Mchry. Co 
Chicago, Ill. 

National Automatic Tool Co, 
Dayton, O. 

Newton Machine Tool Works, 

Works Co., 


Cia., @. 
Ind. 


New York. 
Edwin. 


Philadelphia, Pa. 


Niles Too! New York. 


Prentiss Tool & Supply Co., New 
York. 

Woodward & Rogers Co., Hart- 
ford, Conn. 

Drilling Machines, Pneu- 

matic 

Chicago Pneumatic Tool Co., Chi- 
cago, ; 

Cleveland Pneu. Tool Co., Cleve- 
land, O. 

Phila. Pneumatic Tool Co., Phila- 
delphia, Pa. 

Railway Appliances Co., Chicago, 
Ill. 

Rand Drill Co., New York. 


Standard Ky. 
Louis, Mo. 


Drilling Machines, Portable 


Dallett & Lo., Phila- 
delphia, Pa. 
Illsey-Wolf Mch. Co., 
Drilling Machines, Radial 
American Tool Wks. Co., 
Bement, Miles & Co., 
Bickford Drill & Tool Co., 
cinnati, O. 
Cleveland Punch & Shear Works 
Co., Cleveland, O. 
Dreses Mach. Too! Co., Cincin., O 
Fosdick Mach. Too! Co., Cincin., O. 
Gang .o., Wm. E., Cincinnati, O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mags. 
McCabe, J. J., New York. 
Marshal! & Huschart Mchry. Co., 
Chicago, Ill. 
Mueller Mach. Tool Co., Cincin., O 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Roos & Mill, 


Equip. Co., St. 


Thos. H., 


Cincin., O. 


Cincinnati, O 





Quint, A. D., Hartford, Conn. 

Drilling Machines, Upright 
American Tool Wks. Co., Cin., VU. 
Aurora Tool Works, Aurora, Ind. 


Baker Bros., ‘i‘oledo, O. 
Barnes Co., B. F., Rockford, Il. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Barr, H. G., Worcester, Mass. 

Bement, Miles & Co., New York. 

Blaisdell & Co., P., Worcester, 
Mass 


Brown & Zortman Mehry. Co., 
Pittsburg, Pa. 
Cincinnati Mach. Tool Co., Cin., O 


Davis Mach. Co., W. P., Roches- 


ter, N. 
a, Mach, Tool Co., Cincin- 
nati, 
Gould & Eberhardt, Newark, N. J. 
Harrington & Son Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport. Lil. 
Knecht Bros. Co., Cincinnati, 0 


Le Blond Mach. ies 
Cincinnati, O 

McCabe, J. J., New York. 

Marshall & tiuschart Mchry. Co., 
Chicago, lil. 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 


Yonn. 
Pratt & Whitney Co 


Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind. 


Tool Co., R. 


.. Hartford, 


Washburn Shops, Worcester, 
Mass. 

Whitney Mfg. Co., Hartford, 
Conn. 

Woodward « Rogers Co., Har.- 
ford, Conn. 

Drills, Center 

Pratt & Whitney Co., Hartford, 


Conn. 
| Co., J. T., Providence, 
i ae 


Drills, Rail 


Bement, Miles & Co., New York. 
Niles Tool Works Co., New York. 


Drills, Ratchet 


Parker Co., Chas., Meriden, Conn. 
Pratt & Whitney Co., Hartford, 
Conn. 


Dynamos 


Akron Elec. Mfg. Co., Akron, O. 
C & C Electric Co., New York. 
Christensen Engineering Co., Mil- 
waukee, Wis. . 
Commercial Electric Co., 
apolis, Ind. 
Crocker-Wheeler Electric Co., Am- 
pere, N. J 
General Elec. Co., New York. 
Jantz & Leist Elec. Co., Cincin., O 
Mechanical Appliance Co., Mil- 
waukee, Wis. 
Milwaukee Elec. Co., 


Indian- 


Milwaukee, 


Wis. 
oe Electric Co., Milwaukee, 
Northern Elec. Mfg. Co., Madison, 
Vis. 
Robbins & Myers Co., Springfield, 
Ohio 


Chicago, Ill 
New York. 
Cincinnati, O. 
Chicago, Il. 
& Mfg. Co., 


Roth Bros & Co., 
Sprague Elec. Co., 
Triumph Elec. Co., 
Western Electric Co., 
Westinghouse Electric 
Pittsburgh, Pa. 


Electrical Supplies 


Akron Elec. Mfg. Co., 

Commercial Electric Co., 
apolis, Ind. 

General Elec. Co., New York. 

Milwaukee Elec. Co., Milwaukee, 
Wis. 

Triumph Elec. Co., Cincinnati, O 

Western Electric Co., Chicago, III. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Akron, O 
Indian- 


Elevators 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Curtis & Co. Mfg. co., St. Louis, 
0. 

Howard Iron Wks., suffalo, N. Y. 


Williams & Co., Phila., Pa. 
Emery Wheels 


See Grinding Wheels. 


Morse, 


Emery Wheel Dressers 


Calder, Lancaster. Pa. 
Dickinson, New York 


Geo. tt., 
Thos. L., 
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Enamel, Machinery 


Felton, Sibley & “o., Phila., Pa 
Enclosures, Tool-room 
Merritt & Co. Philadelphia, Pa. 
Engines, Automobile 

Olds Motor Works, Lansing, Mich. 


Engines, Gas and Gasoline 


Backus Water Motor Co., New 
ark, N. J 

Bay State Gas Engine Co., Bos 
ton, Mass. 

Foos Gas Eng. Co.. Springfield, O. 

Hamilton Motor Wks... Ilamilton, 
Canada 

Middletown Mach. Co., Middle 
town, OU. 

Mietz, August, New York. 

New Era Iron Wks., Dayton, O. 

Olds Motor Wks., Lansing, Mich. 

Struthers-Wells Co., Warren, Pa. 

Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 


Garden City Fan Co., Chicago, I] 


Frick Co.. Waynesboro, Pa. 

Rand Drill Co., New York. 
Struthers-Wells Co., Warren, Pa. 
Exhaust Heads 

Burt Mfg. Co., Akron, © 
Factory Sites 

Cincinnati Industrial Bureau, Cin 


cinnati, O 
Fans, Electric 


Electric Co., New York. 
Elec. Mfg. co., Madison, 


General 
Northern 
Wis. 


Sprague Elec. Co., New York 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Fans, Exhaust 

Amer. Blower Co., Detroit, Mich 

Buffalo Forge Co., Buffalo, N. ¥. 

Garden City Fan Co., Chicago, II! 

Feed Water Heater and 
Purifier 


Hawley Down Draft Furnace Co., 


Chicago, Ill. 
Files and Rasps 
Barnett Co., G. & H., 
Hammacher, Schlemmer 

New York. 
Nicholson File Co., 


Phila., Pa. 
& Co., 


Provi., R. I. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Filing Machines 

Cochrane- Bly Mach. Co., Roches- 


ter 
wattece, Oil Can 
The Winkley Co., 
Fillet, Leather and Wood 
Beskin Mfg. Co., Canton, Ohio. 


Filters, Oil 

Burt Mfg. Co., 

Fittings, Steam 

Crane Co., Chicago, Ill. _ 

Crosby Steam Gage & Valve Co., 
Boston, Mass. : 

Jenkins Bros., New York. ‘ 

Lunkenheimer Co., Cincinnati, O. 

Walworth Mfg. Co., Boston, Mass. 


Flexible Shafts 


Hartford, Conn. 


Akron, 0 


Chicago Flexible Shaft Co., Chi- 
cago, Ill. ; 
Stow Mfg. Co., Binghamton, N. ¥ 

Forges 

Buffalo Forge Co., Buffalo, «._Y. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Steel 

Hay- oe Mfg. Co., Brooklyn, 
N. 

oe Shear Knife & Mach 
Co., Pittsburg, Pa. 

Westmoreland Steel Co., Pitts 


burg, Pa. 
Wyman & Gordcn, 
Mass. 


Worcester, 





Foundry Furnishings 
Byram & Co., Detroit, Mich 
Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Philadel., Pa. 
Smith Fdry. Supply Co., J. D., 
Cleveland, O 
Vulcan Facing Co., 
Furnaces, Coal and Oil 
Buffalo Forge Co., Buffalo, N. Y. 
Hawley Down Draft Furnace Co., 
Chicago, III. 


Obermayer Co Ss 


waston, Pa 


Cincinnatl, © 


Furnaces, Gas 


Am. Gas Furnace Co., N. Y. City 

Chicago wlexible Shaft Co., Chi 
cago, 

Westmacott 2 M.. Provi 
dence, R. 1 


Furniture, Machine Shop 

New Britain Mach. Co., New Brit 
ain, Conn. 

Gages, Recording 

Bristol Co., Waterbury, Conn. 


Gages, Standard 


Brown & Sharpe Mfg. Co., Provi 
dence, - os 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 


Prov., B. I. 


Slocomb Co., uv. T., 
s., Athol, Mass. 


Starrett Co., L. S., 

Gages, Steam 

Crosby Steam Gage 
Boston, »lass. 


& Valve Co., 


Gear Cutting Machinery 


Becker-Brainaru Milling Mach. 
Co., Hyde s’ark, Mass. 

Bickford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bultman & Co., EF. W., Cleveland, 
Ohio 

Fellows Gear Shaper Co., Spring 


field, Vt. 


Ganschow, Wm., Chicago, Ill 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J 


Harrington & Son Co., Edwin, 
Philadelphia, Pa. 


Newton Mch. Tool Wks., Phil., 


Niles Tool Works Co., New York. 

Walcott & Son, Geo. D., Jackson, 
Mich 

Whiton Machine Co., D. E., New 
London, Conn. 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 


Boston Gear Works. Boston, Mass. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Bultman & Co., F. W., Cleveland, 
Ohio 

Faweus Mch. Co., Pittsburgh, Pa. 

Fellows saad Shaper Co., Spring 


field, 
Ganse hy Wim... 
Gleason Too! Co., Kochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 


Chicago, Ill 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland. O. 

Messmer Mfg Co., Ferd., St 


Louis, Mo 
New Process Kaw Hide Co., 
cuse, N. Y 
Nuttall Co., 


Syra 


ry D., Pittsburgh, Pa. 


Patterson, wotifried & Hunter, 
Ltd., New York. 
Philadelphia Gear Works, Phila- 


delphia, Pa. 
Sawyer Gear Wks., 
Simonds Mfg. Co.. 


Cleveland, O. 
Pittsburgh, Pa. 


Waleott & Son. Geo. T).. Jackson, 
Mich 

Gears, Molded 

Caldwell & Son Co., H. W., Cui 


eago, Ill 


Farrel Fdry. & Mach. Co., An 
sonia, Conn 

Franklin Mfg. Co., Syracuse, N. Y. 

Greenwald Co., I. « &., Cincin., + 


Gears, Rawhide 


Chicago Raw Hide Co., Chicago, 
Ill. 


Fawcus Macaine Co., Pittsburgh, 


Horsburgh & Scott Co., Cleveland, 
Ohio. 

New Process Raw Hide Co., 
cuse, N. Y. 

Nuttall Co., R. 


Syra- 
D., Pittsburgh, P’a 
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Gears, Worm 
Albro-Clem Elevator Co., 
phia, Pa. 
Fawcus Mach. Co., Pittsburgh, P 
Morse, Williams & Co., Phila., P 
Nuttall Co., R. D., Pittsburgh, 
Ps 


Philadel 


a 
a 
a 
a 


Simonds Mfg. Co., Pittsburgh, 
Graphite 
Dixon Crucible Co., Jos., Jersey 


City, N. J. 
Lubriphite Co., Jersey City, N. J 
Obermayer Co., S., Cincinnati, O 
Grinders, Center 
Heald & Son, L. S.., 
Hisey-Wolf Mach. 
Grinders, Cock 
Windsor Mach. 


Grinders, Cutter 


Sarre, Mass 
Co., Cincin., O 


Co., Windsor, Vt 


Adams Co., wubuque, lowa. 

Automatic Mach. Co., Greenfield, 
Mass 

ker Brainard Milling Mach 


Hyde Park, Mass. 


wen & Sharpe Mfg. Co., Provi 
dence, R. 1. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 

Garvin Machine Co., New York 

Norton Emery Wheel Co., Worces 


ter, Mass 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass. 

Woodward & Rogers Co., Hart 
ford, Conn 


Grinders, Disc 

Besly & Co., Chas. H., 
Ill. 

Gorton 
Vis 

Iroquois Mach. Co., New 

Ransom Mfg. Co., Oshkosh, 


Grinders, Drill 
Gorton Mach. Co., 


Chicago, 


Mach. Co., Geo., Racine, 


York. 
Wis 


Geo., Racine, 


Wis. 
Heald & Son, L. S., Barre, Mass 


Standard Tool Co., Cleveland, O 

Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., Grand 


Mich. 
Grinders, Tool 


Barnes Co., B. F., 
Barnes Co., W. F. & John, 
ford, Ill. 
Barr, H. G., Worcester, Mass 
Brown & Sharpe Mfg. Co., Provi 
dence, Rh. 
Diamond Mach. Co., 
Gisholt Mach. Co., 
Landis Tool Co., 


Rapids, 


Rockford, II! 
Rock 


Provi., R. I 
Madison, Wis. 
Waynesboro, Pa. 


Modern Tool Co., Erie, Pa. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Ransom Mfg. Co., Oshkosh, Wis 

Safety mery Wueel Co., Spring 
field, O. 

Throop Perforating Co., Buffalo, 
N. Y 


Whitney Mfg. Vo., Hartford, Ct. 


Grinding Machines 


gesly & Co., Chas. H., Chicago 
Ill 


Mass 
Provi 


Everett, 
Co., 


Blount & Co., J. G.., 
Brown & Sharpe Mfg. 
dence, R. I. 
Builders’ 
dence, R. I. 
Diamond Mach. Co., 
Falkenau-Sinclair Co. 


Iron Foundry, Provi 
1 
Pr: R. I 


Phila., Pa 


Goodell-Pratt Co., Greenfield, 
Mass 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Hill, Clarke « Co., Boston, Mass. 

Hisey-Wolf Mch. Co.. Cincin., O. 

Iroquois Mach. Co., New York. 


Landis Too! Co., Waynesboro, Pa 

Marshall & Huschart Mehry. Co., 
Chicago, III. 

Mechanical Appliance Co., Mil 
waukee, Wis. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel »., Worces 


ter, Mass. 


Norton wurinding Co., Worcester, 


8s. 
Prentiss Tool & Supply 


Co., New 

York. 

Ransom Mfg. Co., Oshkosh, Wis 

Royersford Fdry. & Mach. Co 
Royersford, Pa 

Safety Emery Wheel Co., Spring 
field, Ohio. 

Throon Perforatin= Co., Buffalo. 





Grinding Machines—(Cont'd 


Vitrified Wheel Co Westfield 
Mass 

Washburn Shops, Worcester, 
Mass. 

Webster & Perks Tool Co., Spring 
field, O 

Wilmarth & worman Co., Grand 
Rapids, Mich 

Woodward & Rogers Co., Hart 
ford, Conn 

Grinding Wheels 

Builders’ [ron Foundry, Provl- 
dence, is 

Niagara Falls, 


Carborundum Co., 
N 


Diamond Mach. Co., Provi., K. I. 
Hampden Cor. Wheel Co., Bright 


wood, Mass 

Northampton wmery Wheel Co., 
Leet 8, ass 

Norton Emery Wheel Co., Worces 
ter, Mass 

Safety Emery Wheel Co., Spring 
field, O 

Vitritied W he« Co Westtield 
Mass 


Whitney Mfg. Co., Hartford,Conn 


Grindstones and Frames 
Cleveland Stone Co., Cleveland, O 
Standard Tool Co Athol, Mass 
Guan Barrel Machinery 
Bement, Miles & Co., New York 
Diamond Mach. Co., Provi., K. I 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York 
Reed Co., F Worcester, Mass 
Hack Saw Blades and 
Frames 
Diamond Saw & Stamping Wks., 


Buffalo, N 


Goodell-Pratt Lo, Greentield, 
Mass 

Hammacher, Schlemmer & Co., 
New York 

Millers Falls Co New Yor 

Patterson, Gottfried & Hunter, 
Ltd., New ork 

Starrett Co., L. S., Athol, Mass 


West Haven Mfg. Co., New Haven, 


Conn. 

Power 

& Stamping 
Rs 


Hack Saws, 

Diamond Saw 
Buffalo, N. 

Hoefer Mfg. Co., 

Millers Falls Co New 

West Haven Mfg. Co 
Conn. 


Wks., 
Freeport, Ill 


York 
, New hiaven, 


Hammers, Drop 


Bement, Miles & Co., New York. 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Perkins Mach. Co., So. Boston, 
Mass. 

Williams, White & Co., Moline, I 


Pneumatic 
Tool 


Hammers, 


Chicago Pneumatic 
cago, lil. 

Cleveland Pneumatic 
Cleveland, O 

Dallett & Co. 


Co., Ch. 
Tool Co., 


, Thos. H., Phila., P’a 


—— Sergeant Drill Co., New 

ork 

Phila. Pneu. Tool Co., Philade! 
phia, Pa. 

— Appliances Co., Chicago, 

Rand Drill Co., New York. 

Standard Ry. Equip. Co., St 
Louls, so. 

Roll Mangle Co., Chicago, 


Hammers, Power 


Scranton & Co., The, New Ilaven, 
Conn. 

Hammers, Steam 

Bement, Miles & Co., New York 

Bethlehem Fdry. & Mach. Co., So 
Bethlehem, la. 

Chambersburg Lngr. Co., Cham 
bersburg, l’a 

Cleveland Punch & Shear Wks. 
Co., Clevelanc, O 

Pittsburg Shear Knife & Ma 
(o., Pittsburg, Da 

Hardening and Tempering 

Bennett Tempering Co.. New B 
ain, Conn 

Heating and Ventilating 


Apparatus 


Buffalo, N. \ 
Chicago, I 


Ruffalo Forge Co., 
Garden City Fan Co., 
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Heating Machines, Auto- | Lathes Machinery Builders, Special | Milling Machines, Horizon- 
matic Affleck, Geo. E., New York. American Fdry. & Mach. Co., tal 


Am. Gas Furnace Co., New York. 

Hoisting and Conveying 
Machinery 

Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Hunt Co., C. W., West New Brigh- 
tom, 2. %. 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & «larnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 

Hoists, Hand 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa 
Yale & ‘Towne Mfg. Co., New 


Hoists, Pneumatic 

Chicago Pneumatic ‘lool Co., Chi- 
cago, Ill. 

Cleveland Ineumatic Tool Co., 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill Co., New York. 


Indicators, Speed 
Starrett Co., L. S., Athol, Mass. 


Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 

Lunkenheimer Co., Cincinnati, O. 

Rue Mfg. Co., Philadelphia, Pa. 

Sellers & Co., Wm., Phila, Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, Il. 

Instruction Schools 

See Schools, Correspondence. 

Insurance, Boiler 


Hartford Steam f[oller Insp. & 
Ins. Co., Hartford, Cona, 


Jacks, Hydraulic 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 


Jack Planer 


Armstrong wros. Tool Co., Chi- 
cago, ail. 


Key Seaters 

Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

Davis Mach. Co., W. P., Roches- 
ter, N.Y. 

Hill Tool Co., Anderson, Ind. 

Mitts & Merrill, Saginaw, Mich. 

Whitney Mfg. Co., Hartford, Conn. 


Keys, Machine 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Whitney Mfg. Co., Hartford, Ct. 


Knives, Solid Steel Shear 

Pittsburg Shear Knife & Mach. 
Co. Pittsburg, Pa. 

Lamps, Are 

General Electric Co., N. Y. City. 

Western Electric Co., Chicago, Ill. 

Westinghouse Klec. & Mfg. Co., 
Pittsburgh, Pa. 


Lathe Attachments 

National Machine Tool Co., Cin- 
cinnati, O. 

Lathe Dogs 


Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Besly & Co., Chas. H., Chicago, 
Ill 


Hill Tool Co., Anderson, Ind. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Tindel-Morris Co., Eddystone, Pa. 





American ool Wks. Co., Cin., O. 

Automatic Mach. Co., Greenfield, 
Mass. 

Barker & Co., Wm., Cincinnati, U. 

Barnes Co., B. k., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 


Bertram & Sons Co., Ltd., John, | 


Dundas, Ont., Canada. 
Blaisdell & Co., Worcester, 
Mass. 
Blount & Co., J. G., Everett, Mass. 
Bradford Mach. Tool Co., Cin., UO. 
Brown 
Pittsburg, sa 


& Zortman Mchry. Co., | 


3ullard Mach. "Tool Co., Bridge | 


port, Conn. 
Davis Mach. Co., W. P., Roches- 
ter, N. Y. 
Diamond Machine Co., Prov., R. I. 
Draper Mach. Tool Co., Worcester, 
Mass. 
Fairbanks Machine Tool Co., 
Springfield, 0 
Falkenau-Sinclair Co., Phila., Pa. 
Fay & Scott, Dexter, Me. 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Gisholt Machine Co., 
Wis. 


Madison, | 


Greaves, Klusman Co., Cincin., O. 


Harrington, oon & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill. Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. Tool Co., 
Cincinnati, VU. 

McCabe, J. J., New York. 

Marshall & Hluschart Mechry. Co., 
Chicago, Ill. 

Milwaukee Machine Tool Co., Mil- 
waukee, Wis. 

New Haven Mfg. Co., 
Conn. 

Niles Tool Works Co., New York. 

Pond Mach. ‘tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Reed Co., F. E., Worcester, Mass. 

Schumacher & Boye, Cincinnatl, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Shepard Lathe Co., Cincinnati, O. 

Walcott & Son, Geo. D., Jackson, 


New Haven, 


Mich. 
Washburn Shops, Worcester, 
Mass. 
Lathes, Automatic Serew- 
Threading 


Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Jdench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Fenn-Sadler Mach. Co., 
Conn 

Hardinge Bros., Chicago, Il. 

Loop-Lock mach. Co., Waltham, 
Mass. 

Waltham Watch Too! Co., Spring- 
fleld, Mass. 

Lathes, Boring 

Streit Mach. Co., A., Cincin., O. 

Letters, Pattern 

Beskin Mfg. Co., Canton, Ohio. 

Brim, A. W., Seneca Falls, N. Y. 

Butler, A. G., N. Y. City. 

Levels 

Mass. Tool Co., Greenfield, Mass. 

Starrett Co., L. S., Athol, Mass. 

Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi- 
dence, R. I. 

Locomotives, Shop 

Hunt Co., C. W.. West New Brigh 
ton, N. Y 

Lubricants 

Besly & Co., Chas. H., Chicago, III. 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Lubriphite Co., Jersey City, N. J. 

Labricators 

Besly & Co., Chas. i., Chicago, Ill. 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Ill. 

Lubriphite Co., Jersey City, N. J. 

Lunkenhelmer Co., Cincinnati, O. 

Machine Screws 

Atlantic Mach. Co., Boston, Mass. 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 


Hartford, 





Hanover, Pa. 
Blanchard Mach. vo., The, Bos- 
ton, Mass. 
Eclipse Mach. Co., Cleveland, O. 
Fawcus Mch. Co., Pittsburgh, Pa. 
Hart, Fredk., Poughkeepsie, N. Y. 
Hoefer Mfg. Co., Freeport, Lil. 
New England Machine Co., Paw- 
tucket, R. I. 
Pratt & Whitney Co., Hartford, 
Conn. 
Rhodes, L. E., Hartford, Conn. 
Simonds Mfg. Co., Pittsburgh, Pa. 
Williams Tool Co., Erie Pa 
Woodward & Rogers Co., 
ford, Conn. 


Machinists’ Small Tools 

Besly & Co., Chas. H., Chicago, III. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe aifg. Co., Provi- 
dence, R. 


Hart- 


Cleveland Twist Drill Co., Cleve- 
land, O. 
Hammacher, Schlemmer & Co., 


New York 
McCrosky, IF. B., Cincinnati, O. 
Mass. Tool Co., Greentield, Mass. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sawyer Tool Mfg. Co., 
Mass. 
Slocomb Co., J. T., Provi., R. I. 
Standard Too! Co., Athol, Mass. 
Standard Tool Co., Cleveland, O. 
Starrett Co., L. S., Athol, Mass. 


Machinists’ Supplies 


Fitchburg, 


Hammacher, Schlemmer & Co., 
New York. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 

Magnetic Clutch Drives 

Klectric Controller & Supply Co., 
Cleveland, O. 

Magnets, Lifting 

Electric Controller & Supply Co., 
Cleveland, O. 

Mandrels, Expanding 

Nicholson & Son, W. H., Wilkes 
barre, Pa. 

Mandrels, Solid 


Cleveland Twist Drill Co., Cleve 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 


Measuring Machines 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 


Metal, Bearing 


Besly & Co., Chas. H., Chicago, 
Ill. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Phosphor Bronze Smelting Co., 


Philadelphia, Pa. 


Metal, Perforated 
Throop Perforating Co., Buffalo, 
ee 


Micrometer Calipers 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

—— Co., J. T., Providence, 
. 3 

Starrett Co., L. S., Athol, Mass. 

Syracuse Twist Drill Co., Syra- 
cuse, N. Y. 


Milling Attachments 

The Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Whitney Mfg. Co., Hartford, Conn. 


Milling Machines, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Ilill, Clarke & Co.. Boston, Mass. 

Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Too! Co., Spring- 
fleld, Mass. 





Adams Co., Dubuque, Iowa. 

Beaman & Smitno Co., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Milling Machines, Plain 


American Tool wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. IL. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshall & Huschart Mehry. Co., 
Chicago, . 

McCabe, J. J., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


| Milling Machines, Universal 


American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 
grown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & co., Boston, Mass. 

— Mfg. Co., Milwaukee, 

8 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J.. New York. 

Niles Tool Works Co., New York. 

Owen Mach. Teol Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Vertical 


Becker-Brainard Milling Mach. 
Co., Hyde +’ar., Mass. 

Bement, Miles & Co., New ork. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ord, Ill. 

Newton Mch. Tool Works, Phila- 
delphia. Pa. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Pratt & Whitney Co., Hartford, 

Conn. 


Milling Tools, Adjustable 


Geometric Drill Co., New Haven, — 


Conn. 
Rogers, Boat, Gage & Drill Wks., 
ohn M., Gloucester City, N. J. 


Molding Machines 

Adams Co., The, Dubuque, lowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, la. 

Webster & Perks Tool Co., Spring- 
field, O. 


Mertising Machines, Chain 


New Britain Mch. Co., New Itrit- 
ain, Conn. 


Metors, Electric 

Akron Elec. Mfg. Co., Akron, () 
C & C Electric Co., New York. 
— Engr. Co., Milwaukee, 
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Motors, Electric—vContinued 


Commercial Electric Co., Indian- 
apolis, Ind. 

rocker-Wheeler Co., Ampere, N.J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 


Mechanical Appliance Co., Mll- 
waukee, Wis. 
Milwaukee Elec. Co., Milwaukee, 


Wis. 
National Electric Co., Milwaukee, 
Wis. 
Northern Electric Mfg. Co., Madi- 
son, Wis. 
Robbins & Myers Co., Springfield, 
Ohlo. 
ik h Bros. & Co., Chicago, Ill 
Sprague Electric Co., New York. 
stow Mfg. Co., Binghamton, N. Y 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Ill. 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, ia. 

Name Plates 

Becker Name Plate C« August, 
Boston, Mass 
en-Bertram Co., New York 


Franklin Mfg. Co , Syracuse, a he 


& P. Engraving Co Boston 
Mass 

Murdock Corporation, Boston, 
Mass 

I ner Brass Works, Chicago, II! 


Nut Tappers 
See Bolt and Nut Machinery. 


Oil Cups and Covers 


Bay State Stamping Works, Wor- | 
| Hendey Mach. Co., Torrington, Ct 
| Hill, Clarke & Co., Boston, Mass. 


cester, Mass. 
Besly & Co., Chas. H., Chicago, Ill. 
Bowen Mfg. Co., Auburn, N. Y. 
town Machine Works, Sattle 
Creek, Mich. 
Crane Co., Chicago, Il. 
Lunkenheimer Co., Cincinnati, O. 


Tucker, W. W. & C. F., Hartford, 
Conn. 

The Winkley Co., Hartford, Conn. 

Oils 

Resly & Co., Chas. H., Chicago, Ill. 


Harris Oil Co., A. W., Provi., R. I. 


Oils, Slushing 

Harris Oll Co., A. W., Provi., R. 1. 
Oil Stones 

Pike Mfg. Co., Pike Station, N. H. 
Packing, Steam Joint 


Jenkins Bros., New York. 
N. Y. Belting & Packing Co., New 


York. , 
Peerless Rubber Mfg. Co., New 
York. 


Paint, Machinery 


elton, Sibley & Co., Phila., Pa. 

Pans, Lathe 

Lyon Metallic Mfg. Co., Chicago, 
Ill 


New Britain Mch. Co., New Brit- 
ain, Conn. 


Pans, Shep 


Lyon Metallic Mfg. Co., Chicago, 
ll 


Patents 
saldwin, Davidson & 
Washington, D. C 


llowson & Howson, 
Straley, Hasbrouck 


Wight, 


‘Philadel., Pa. 
& Schloeder, 


New York. 
Pattern Shop Machinery 
American Mchry. Co., Grand 
Rapids, Mich. 
Baker Bros., Toledo, O. 
Grown & Zortman Mchry. Co., 


Pittsburg, Pa. 
Fay & Scott, Dexter, Me. 
Greaves, Klusman & Co., Cin.,O. 
Marston & Co., J. M toston, 
Mass. 

Prentiss Tool & Supply Co., 
York 
Washburn 
Mass. 


New 


Shops, Worcester, 
Patterns, Wood and Metal 
Olmstead Co., H. B., New York 
Platt, O. S., Bridgeport, Conn. 


Pencils 

Keuffel & Esser Co., New York. 

Phosphor Bronze 

Phosphor Bronze Smelting Co., 
Vhiladelphia, Va 

Pinion Cutters 

Loop-Lock Mach. Co.,° Waltham, 


Mass. 





Pipe and Fittings 
Crane Co., Chicago, Il. 
Pipe Cutting and Threading 


Machines 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Lil. 

Curtis & Curtis Co., Bridgeport, 
Conn. 


Merrell Mfg. Co., Toledo, O. 

Reed Mfg. Co., Erie, Pa. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. Co., Greentield, Mass 


Wiley & Russell Mfg. Co., Green 
field, Mass. 

Williams Tool Co., Erie, Pa 

Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve 


land, O. 
Saunders’ Sons, D., Yonkers, N. Y 
Standard Tool Co., Cleveland, O 


Planers 


Affleck, Geo. E., New York. 
American Too! Wks. Co., Cin., O. 


| Belmer Mach. Tool Co., Cin., O 





Miles & Co., New York 

Bertram & Sons Co., Ltd., John 
Dundas, Ont., Canada 

setts Mach. Co., Wilmington, Del 

Cincinnati Planer Co., Cincin., O 

Detrick & Harvey Mch. Co., Balti 
more, Md. 

Flather Planer Co., Mark, Nashua, 
N. H. 

Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Bement, 


McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 


Sellers & Co., Wm., Phila., Pa. 


Whitcomb Mfg. Co., Worcester, 
Mass. 

Woodward & Powell Planer Co., 
Worcester, Mass. 

Planers, Portable 

Morton Mfg. Co., Muskegon 
Heights, Mich. 

Underwood & Co., H. B., Phila- 


delphia, Pa. 
Planers, Rotary 
Bement, Miles & Co., New York. 
Cleveland Punch & Shear Works, 
Cleveland, O. 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Pond Mach. Tool Co., New York. 

Underwood & Co., H. B., Phila 
delphia, Pa. 

Presses, Drop 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Presses, Hand 

Elmes Engr. Works, Chas. F., Chi 
cago, ° 

Perkins Mach. Co., So. Boston, 
Mass. 

Presses, Hydraulic 

Elmes Engr. Works, Chas. F., Chi 
cago, Ill. 

Vulcan Iron Works, Chicago, III 


Watson-Stillman Co., New York. 


Presses, Power 


Automatic Mach. Co., Bridgeport, 
Conn. 

Bethlehem Fdry & Mch. Co., So 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Chambersburg Engr. Co., Cuam- 
bersburg, Pa. 

Falkenau-Sinclair Co., Phila., Pa 

Perkins Mach. Co., So. Boston, 
Mass. 

Prentiss Tool & Supply Co., New 


York. 
Profilers 
Garvin Mach. Co., 
Pratt & Whitney 

Conn. 


New York 
Co., Hartford,: 


Pulleys 

American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Federal Mfg. Co., Cleveland, O. 

lloward Iron Wks., Buffalo, N. Y. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind 

The Xylotite Co., Cincinnati, O 





Friction Cone 
Boston, 


Palleys, 

Evans Friction Cone Co., 
Mass. 

Pulleys, Speed Changing 

Speed Changing Pulley 
Indianapolis, Ind. 


Co., 


Palley Turning and Boring 
Machines 
Harrington, Son & 
Philadelphia, Pa. 


Co., Edwin, 


New Haven Mfg. Co., New Haven, 
Conn 

Niles Tool Works Co., New York 

Streit Mach. Co., A., Cincin., O 


Hydraalic 
Wks., Chas. IF., Chi 


Pumps, 
Elmes Engr 
cago, Ill 
Watson-Stillman Co., New York 

Panches, Hydraalic 
tement, Miles & Co., New York 


Bethlehem Fdry. & Mch. Co., So 
Bethlehem, l’a 

Watson-Stillman Co., New York 

Panches, Power 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada 

Bliss Co., E. W., Brooklyn, N. Y 
tjremer Mach. & Tool Co., Kala 


mazoo, Mich. 
Buffalo Forge Co., Buffalo, N. Y 
Cincinnati Punch & Shear Co., 

Cincinnati, O. 
Cleveland Punch 


& Shear Wks 


Co., Cleveland, O. 

Hilles & Jones Co., Wilmington, 
Del 

Long & Allstatter Co., Hamilton, 
Oulo 

Perkins Mach. Co., 8S Boston, 
Mass 

Royersford Fdry. & Mach. Co 
Royersford, Va 

Williams, White & Co., Moline, I! 


Rack Cuatting Machines 
Fellows Gear Shaper Co., Spring 
field, Vt. 

Blond Mach. 
Cincinnati, O. 
Reed Co., F. E., Worcester. Mass. 
Walcott & Son, Geo. D., Jackson, 

Mich. 


Racks, Cut 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Nuttall Co., R. D., Pittsburgh, Pa. 

Simonds Mfg. Co., Pittsburgh, Pa 

Standard Gauge Steel Co., Beaver 


Le Tool Co., R. K., 


Falls, Pa. 

Walcott & Son, Geo. D., Jackson 
Mich 

Racks, Tool 

Lyon Metallic Mfg. Co., Chicago 
l 

New Britain Mach. Co., New Brit 
ain, Conn. 

Reamers 

Chadwick & Co., G. B., Ports 
mouth, N. H 

Cleveland Twist Drill Co., Cleve 


land, O 
Clough, R. M., Tolland, Conn. 
McCrosky, F. B., Cincinnati, O. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 


Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green 
field, Mass 


Reaming Stands 
Flather Planer Co., Mark, Nashua, 
N. H. 


Rheostats 

Cutler-Hammer 
waukee, Wis. 

Hydraulic 

New York 

New York. 

Riveters, Pneumatic 

Miles & Co., New York. 


Mfg. Co., Mil 
Riveters, 


Bement, Miles & Co., 
Watson-Stillman Co., 


sement, 


Cleveland Pneumatic Tool Co., 
Cleveland, O 
Vhiladelphia Pneumatic Tool Co., 


Philadelphia, Pa 
Railway Appliances Co., Chicago, 
I) 


Rand Drill Co., New York. 
Standard Ky. Equip. Ce 
Louis, Mo. 


St 





Machines 
New 


Riveting 


Bement, Miles & Co., York. 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem. Pa 
Chambersburg Engr. Co., Cham- 


bersburg, Pa. 


Long & Allstatter Co., llamilton, 
Ohio 

Perkins Mach. Co., So. Boston, 
Mass 


Roller and Ball Bearings 


American Ball Co., Provi., R. I 

Amer. Roller Bearing Co., Boston, 
Mass 

Ball Bearing Co., Vhiladel., Pa 

Bantam Mfg. Co., Bantam. Conn 

Standard Rolle Bearing ( 
Philadelp y 

Rolling Mill Machinery 

Cleveland Punch & Shear Wks 
Co Cleveland, O 

Hilles & Jones Co., Wilmington, 
Del 

Pratt & Whitney Co., Hartford, 
Conn 


Rubber Goods, Mechanical 


N. Y. Belting & Packing ( New 
ork 

Peerless Rubber Mfg. Co., New 
York 

Rules, Steel 

Masa Too! ¢ Greenfield, Mass. 

Sawyer Tool ¢ Fitchburg, Mass. 

Slocomb Co.. J. T., Provi., R. I 

Rust Preventive 

Steelo Co New York 

Safety Valves, Pop 

Crane Co., Cnicago, Ill 


Crosby Steam Gage & Valve Co., 
Boston, Mass 


Lunkenheimer Co., Cincinnati, O 


Sand Blast Apparatus 


Paxson Co., J. W., Vhiladel., Pa 
Sand Mixing Machines 
Hanna, E. E., Chicago, Ill 
Obermayer Co., S., Cincinnati, O 
Smith KFdry. Supply Co., J. D 


Cleveland, © 


Sawing Machines, Metal 


Cleveland Punch & Shear Works 
Co., Cleveland, O 

Cochrane-Bly Mach. Works, Ro 
chester, N. Y 

Newton Mach. Too! Works, Phila- 
delphia Pa. 

Pratt & Whitney Co., Hartford, 


Conn 
West Haven Mf... Co., New Haven, 
Conn. 


Sawing Machines, Wood 


Brown & Zortman Mchry. Co., 
Pittsburg, Pa 
Marston & Co J. M., Boston 


Mass 


Schools, Correspondenee 

Amer. School of Correspondence, 
Chicago, Ill 

Consolidated Schools, N. Y. City 

International Correspond. Schools, 
Scranton, Pa 


Schools, Technical 


Mich. College of Mines, Houghton, 
Mich 
Pratt Institute, Brooklyn, N. Y 


Rose Polytechnic Institute, Ts 


Haute, Ind 


rre 


Screw Machines, Automatie 


Brown & Sharpe Mfg. Co., Provi- 
dence, R,. I 
Cleveland Automatic Mach. Co., 


Cleveland, O 
Dreses Mach. Too! Co., Cincin., O 
Marshall & iiuschart Mchry. Co., 
Chicago, II! 


Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1 

Cleveland Automatic Mach. Co., 
Cleveland, O 

Draper Mach lool Co., Worces- 
ter, Mass 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring 
field, Vt 

Pearson Mach. Co., Chicago, III 

Potter & Mach Co., 


Johnston 
Pawtucket, R. I 


Pratt & Whitney Co., Hartford, 
Conn 

Warner & Swasey Co., Cleveland, 
Ohio 


Windsor Mach. Co., Windsor, Vt. 
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Screw Machinery, Wood and 
Lag 

Baker Bros., '‘1:oledo, Olio. 

Cook Co., Asa 8., Hartford, Conn. 


Screw Plates 
tay State Tap «& 
field, Mass. 

Besly & Co., Caas. H., Cuicago, II. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I 


Die Co.. Mans 


Card Mfg. Co., S. W., Mansfield, 
Mass. 

Hart Mfg. Co., Cleveland, O 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Wells Bros. Co.. Greenfield. Mass. 
Wiley & Russell Mfg. Co., Green 
field, Mass 


Second Hand Machinery 

Affleck, Geo. E., New York 

Baird Machy. Co., Pittsburg, Pa. 

Bennett, Geo. L., New York. 

Bowler & Co., Geo. H., Cleveland, 
Ohio. 

Brown & Zortman Mchry. Co., 
Pittsburgh, Pa. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill 

Marshall & Iluschart 
Co., Cleveland, O. 

McCabe, J. J., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Northern Macuinery Co., Minne- 
apolis, Minn. 

Packard Machinery 
Chicago, Ill. 

Pattison Machinery Co., Wm. M., 
Cleveland, O. 

Pratt & Whitney Co., 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 


Machinery 


Co., O. Ea, 


Hartford, 


Wickes Bros., New York. 

Wormer Machy. Co., C. C., De- 
troit, Mich. 

Separators, Magnetic 

Sawyer, Ezra, \worcester, Mass. 


Separators, Oil 
National Separator & Mach. Co., 
Manchester, N. If. 


Shapers 
American Tool Wks. Co., Cin., O. 
Barker & Co., Wm., Cincinnati, O. 
Bement, Miles & Co., New York. 
Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 
Blount & Co., J. G., Everett, Mass. 
Cincinnati Shaper Co., Cincin., O. 
Flather Planer Co., Mark, Nashua, 
= 
Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Marshall & Hluschart Mchry. Co., 
Chicago, Ill. 
Morton Mfg. Co., 
Ileights, Mich. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles Tool Works Co., New York. 


Muskegon 


Perkins Mach. Co., So. Boston, 
Mass. 
Potter & Johnston Mach. Co., 


Pawtucket, R. I. 
Prentiss Tool & Supply Co., New 
York. 
Smith & Mills, Cincinnati, ©. 
Steptoe Shaper Co., John, Cincin- 
nati. O. 
Walcott & Son, 
Mich. 


Shears, Power 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 


Geo. D)., Jackson, 


Bliss Co.. E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo. N. Y. 

Cincinnati Punch & Shear Co., 


Cincinnati, O. 
Cleveland Punch & 
Cleveland, 0. 
Falkenau-Sinclair Co., 
Hilles & Jones Co., 


Shear Works, 


Phila., Va. 
Wilmington, 


Del. 

Long & Allstatter Co., Hamilton, 
Onio. 

Perkins Mach. Co., So. Boston, 
Mass. 


Royersford Fdry. & Mach. Co., 
Royersford, Va 


Williams, White & Co., Moline, Ill. 


Suears, Rotary 


| Bethlehem Foundry & Mach. Co., 





So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Perkins Mach. 

Mass. 


Shelving, Shop 
New Britain Mach. Co., New Brit- 
ain, Conn. 


Co., So. Boston, 


Slide Rests 
Reed Co., F. E., Worcester, Mass. 
Rhodes, L. E., Hartford, Conn. 


Slotters 

Baker Bros., Toledo, Ohio. 

Barr, H. G., Worcester, Mass. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, 
Del. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. 
delphia, Pa. 

Niles Tool Works Co., New York. 


Sockets and Sleeves 
New Process Twist 
Taunton, Mass. 


Tool Wks : Phila 


Drill Co., 
Springs 


Dunbar Bros., Bristol, Conn. 

Sprocket Chains 

See Driving Chains. 

Stampings, Sheet Steel 

Federal Mfg. Co., Cleveland, O. 

Globe Mach. & Stamping Co., 
Cleveland, ©. 

Stamps, Steel 

Schwerdtle Stamp Co., 
port, Conn. 


Bridge- 


Steel, Machinery 

Boker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Soker & Co., Hermann. New York. 


Damascus Steel Co., New Brigh 
ton, Pa. 

Firth-Sterling Steel Co., Demmler, 
*a. 

Patriarche & Bell, New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Westmoreland steel Co., Pitts 


burg, Pa. 
Stones, Oil 
Pike Mfg. Co., Pike Station, N. H. 


Straightener, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Swaging Machines 
Excelsior Needle Co., Torrington, 
Conn. 


Switchboards 

C & C Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Il. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Tap Holders 


Errington, F. A., New York. 

Ideal Mach. Co., Hartford, Conn 

Tapping Machines and At- 
tachments 


American Tool Wks. Co., Cin., 0. 
Laker Kros., Toledo, O. 
The Beaman & Smith Co., Provi- 


dence. R. I. 
Rickford Drill & Tool Co., Cin., O. 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Errington, F. A., N. Y. City. 


Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 


Ideal Mach. Co., Hartford, Conn 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 


Webster & Perks Tool Co., Spring- 
field, O. 

Whitney Mfg. Co., Hartford, Conn. 

Woodward & Rogers Co., Hart- 
ford, Conn. 








Taps, Collapsing 


Geometric Drill Co., 
Conn. 


Taps and Dies 

Bay State Tap & Die Co., 
field, Mass. 

Besly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Crane Co., Chicago. Ill. 

Geometric Drill Co., New Haven, 
Conn. 

Hammacher, & Ca, 
New York. 

Hardinge Bros., Chicago, IIL 

Ilart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


New Haven, 


Mans 


Schlemmer 


Patterson, Gottfried & Hunter, 
Ltd., New ork. 

Pratt & Whitney Co., Hartford, 
Conn. 


Standard ‘Fool Co., Cleveland, O. 

Superior Tap Co., Springfield, Vt 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, ..uass. 


Wiley & Russell Mfg. Co., Green 
field, Mass 

Telephone System 

Clark Auto. Telepnone Switch 


Board Co., Providence, R. I 
Thread Cutting Tools 
Besly & Co., Chas. H., Chicago, III. 
Hiart Mfg. Co.. Cleveland, ©. 
Pratt & Whitney Co., Hartford, 
Conn. 
Rivett-Dock Co., Boston, Mass. 


Tool Holders 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Fairbanks Machine Tool ('o., 
Springtield, © 

Hill Tool (o.. Anderson, Ind, 

Hoggson & l’ettis Mfg. Co., New 


Haven, Conn. 
McCrosky, I’. B., Cincinnati, O. 


O. K. Tool Holder Co., Shelton, 
Conn. 
Western Mfg. Co., Springfield, O 


Tools, Small 
See Machinists’ Small Tools. 
Tote Boxes 

Lyon Metallic Mfg. Co., 


| 


Cnicago, 


Tracing Cloth 

Keuffel & Esser Co., New York. 
Hardtmuth, L. & C., New York. 
Transmission Machinery 
American Pulley Co., Phila., Pa. 


Amer. Roller Bearing Co., Boston, 
Mass. 

Caldwell & Son Co., H. W., Chi- 
cago, 


Case Mfg. Co., Columbus, O. 
Cresson & Co., Geo. V., Phila., Pa. 
Federal Mfg. Co., Cleveland, O. 
Link-Belt Engineering Co., Phila 


delphia, Pa. 

National Machine Tool Co., Cin 
cinnati, O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Reeves Pulley Co., Columbus, Ind. 
Trimmers, Wood 


American Mchry. Co., Grand 
Rapids, Mich. 

Washburn Shops, Worcester, 
Mass. 

Trolleys and Tramways 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hunt Co., C. W., West New Brigh 
ton, N. ¥. 
Link Belt Engineering Co., Phila 
delphia, Pa. 
Maris Bros., 
Yale & 
York. 
Tubing, Steel 


= Steel Tube Co., Pittsburgh, 
» 
a. 


Philadelphia, Va 


Towne Mfg. Co., New 


Turret Machines 
American Tool Wks. 
Automatic Mach. Co., 


Co., Cin., O 
Greenfield, 


Mass. 
Bradford Mach. Tool Co., Cincin- 
nati, O. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Bullard Mach. 
port, Conn. 


Tool Co., Bridge 





Turret Machines—Continued 


Dreses Mach. Tool Co., Cincin., O 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring 
field, Vt. 

Le Blond Mach. Tool Co., R. K 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co 
Cincinnati, O. 

Milwaukee Mach. Mi) 
waukee, Wis. 

Niles Too: Works Co., New York 

Pearson Mach. Co., Chicago, Ill 

Potter & Johnston Mach. Co 
Pawtucket, R. I. 

Warner & Swasey Co., Cleveland 


Ohio. 

Windsor Mach. Co., Windsor, Vt 

Turrets, Carriage 

Fay & Scott, Dexter, Me. 

Twist Drills 

Cleveland Twist Drill Co., Cleve 
land, O. 

Hammacher, 
New York. 

Morse Twist Drill & M. Co., 
Bedford, Mass. 


Tool Co., 


Schlemmer & Co 


New 


New Process Twist Drill Co., 
Taunton, Mass. 

Patterson, Gottfried & Hunter 
Ltd., New York. 


Standard Tool Co., Cleveland, O 
Unions, Brass 

Nolte Brass Co., Springtield, O 
Valves 

See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi., R. I. 


Hollands Mfg. Co., Erie, Pa 
Hopkinson Mach. Wks., Spring 


Mass 
Metal Workers’ 
Schlemmer & Co., 


field, 
Vises, 
Ilammacher, 

New York. 
Ilanna, EF. E., Chicago, Ill. 
Howard Iron Wks., Buffalo, N. Y. 
l’arker Co., Chas., Meriden, Conn 
Reed Mfg. Co., Erie, Pa. 
Standard Tool Co., Athol, Mass 
Walworth Mfg. Co., Boston, Mass 
Vises, Pipe 
Curtis & Curtis Co., 

Conn. 
Saunders’ Sons, D., Yonkers, N. Y 
Walworth Mfg. Co., Boston, Mass 


Bridgeport, 


Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O 
Hendey Mach. Co., Torrington, Ct 


Pratt & Whitney Co., Hartford 
Conn. 

Vises, Wood Workers’ 

Gard, J. L., Denver, Colo 

Hammacher, Schlemmer & Co., 


New York. 
Wyman & 
Mass. 


Goruon, Worcester, 

Watchman’s Clocks 

Nanz & Co., New York. 

Welding, Electric 

Standard Welding Co., Cleveland, 
Ohio. 

Welding Machines 

Long & Allstatter Co., 

hio. 


Hamilton, 


Wire-Drawing Machinery 

Iroquois Mach. Co., New York. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Wire-Straightening Machin- 
ery 

Hoefer Mfg. Co., kreeport, Ill. 

Worm Hobbing Machines 


Pratt & Whitney Co., Hartford, 
Conn. 


Worm Milling Machines 


Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 


Wrenches 

Coes Wrench Co., Worcester, Mass 
Standard Tool Co., Athol, Mass 
Wrenches, Drop Forged 


Villines & Spencer Co., Ilartford, 
Conn. 














July 9, 1903 AMERICAN MACHINIST 


Molded Records for Phonographs s the blur or “fog” the re 


9 core 
“Just play that ‘Hapsburg March’ once bals are seldom used and snare drums 

more, boys,” the leader of the band calls lo parts only 

ou the n be 1 the megaphone at naste 

nounces Hapsburg Mar played by the o re 

Edison Ce Band e band b P 
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of somé nd at this most unique estal 
lishment The band comprises about 
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effect sev of ( ne i I d in 

direction rendering impossible for them 

to see the leader, and in order that they Edison phonographs—about 4 nche 

may follow his direction intelligently the ng and 2 3-16 inches dian f Phe iste far fr 

walls of the room have been provided bore is taper, 1's inch to the foot, to suit More or lk xperimenting is required 

with a series of large mirrors. In making the phonograph mandre ne nber of d i e il nd the best suited 
band record bass drums are never used, recesses e f ed eaving recorder, that t nsitive diaphrag 
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with its holder and sapphire cutting point. 
And then great attention has to be paid to 
the proper bringing out of the different 
musical instruments or different voices. 
The master records as they are made are 
thoroughly tested both by musical and me 
chanical inspectors, to detect any errors 
or imperfections in the quality of the 
music reproduced or in the workmanship 
of the record. With the master running 
in the phonograph the trained ears of th 
specialists enable them to detect the most 
minute imperfections; as a result many 
masters which to most people would ap 
pear to be all that could be desired, are re 
jected. Such masters as satisfy all re 
quirements under this inspection are tested 
again later on to make doubly sure that 
they are satisfactory from a musical point 
of view. An examination under a powerful 
microscope is then made, to determine if 
the wax surface of the cylinder is satisfac 
tory in particulars. Then comes the 
making of the mold from the master rec 
ord. 

The first operation in the construction of 
the mold is the plating of the surface of 
the wax master. This to the average man 
would seem a difficult proposition. Fig. 2 
gives an idea of the apparatus invented by 
Mr. Edison and employed in accomplish 
ing this seemingly impossible task. The 
wax cylinder is shown at a in this engray 


ing; and at ) is a head over which the cy! 


inder is slipped and which acts as a sup 
port for the latter, it being placed as 
shown on the conical-ended post c. At 


the top of D is secured an armature d; and 
over armature, cylinder and support is 
placed the glass ¢, this resting on a ground 
glass base f. By means of the pipe g, con 
nected to a vacuum pump, the air is ex- 


hausted from the glass jar—the plating 


wey ' 
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FIG. 3. SECTION OF MOLD 


At hh are 
two glass uprights, insulated from the base 


heing performed in a vacuum 


by hard rubber bushings 17 and carrying 
conductors jj, around which the upper 
ends of the glass supports are sealed. The 
conductors are hooked at the top, and on 
these hooks are suspended two strips of 
gold leaf kk. The magnet / is arranged to 
be revolved by means of the pulley shown, 
and armature d and the wax cylinder turn 
with it. An arc being established between 
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the electrodes suspended on the conduc- 
tors, the gold is vaporized and—as the 
wax record rotates in the vacuum—is de 
posited in an infinitesimally thin coating 
upon the surface of the cylinder 

The master record having now received 
its plating of gold is electro copper plated, 
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a cap placed over the top of the latter, and 


ra can in which the mold is placed an 


held, as indicated, in a vertical positior 


The can is carried in a frame s, which may 


be moved up and down on uprights ¢ b 
means of the wire bail u. The can 
lowered into the tank until the top of tl 




















FIG. 4. MOLDI 


about four days being required to secure 
the desired thickness of copper—nearly 
1-16 inch. This copper shell, with the 
master still within it, is then turned off 
smooth and straight and fitted into a brass 
shell, which forms really the body of the 
mold. A section through the mold would 
now appear something like Fig. 3, m being 
the master, n the copper shell (between 
which and the wax surface is the minutely 
thin coating of gold), and o the brass shell 


in which is fitted the copper sleeve. The 


wax is removed from the mold by placing 
the latter for a few moments in a tempera 
ture slightly lower than that of the work 
room, the contraction of the wax releasing 


1 


it from the metal. The inside of the mold, 


which is now gold lined, is thoroughly 
cleaned by washing with benzine, and the 
mold is ready for business. 

For holding the wax preparation from 
which the records are formed, a number of 
long tanks, subdivided into nearly square 
compartments and heated by gas, are pro 
vided. The melted wax in these tanks 
is dark brown in color—in fact, near 
ly black. In molding the record the 
mold is lowered into the hot wax by 
means of an arrangement shown roughly 
in Fig. 4. In this sketch p is the mold, q 


NG 


\ RECORD 


mold is below the surface of the wax v, the 
latter entering the mold through the large 
opening in the bottom of the can Phe 
Wax as it passes up into the mold solidifies 
on coming into contact with the metal and 
a hollow cylinder of wax is thus formed 
the thickness of the cylinder wall depend 

ing of course upon the length of time the 
mold is immersed and also upon the tem 

perature of the liquid. After remaining 
in the wax for a minute or so the can ts 
lifted, the cap taken off and the mold re 

moved. The wax adhering to the bottom 
of the latter is removed by a knife and thx 
mold is then slipped into a special chuck 
in a machine of the monitor type. Insid 
shaving tools held in the turret of this ma 

chine are then run into the wax cylinder t 


finish the bore These tools are made of 

steel tubing cut away to the center for a 

length sufficient to reach through the cy! 

inder and ground to a sharp edge. The 
| 


1 YW 


tools are somewhat smaller than the rough 
hole left in the work, and after being run 
in to the right distance they are brought 
over against the wax wall by a lever which 
serves to move the turret laterally on its 
carriage Three tools are required to finish 
the bore; the first roughs out a plain taper 
hole; the second (which is notched at the 
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half-dozen grooves around 


edge ) cuts the S 
the third, or fin- 


the inside of the cylinder ; 
ishing tool, brings the narrow bearing sur 


faces left to the correct taper. These sha\ 


ing tools operate very rapidly as the work 


is rotated very high speed, the ma 


terial of course being a little softer than 


anything the average screw machine oper 
ver had anything to do with 


remove d 


ator has « 


When the from the ma 


1 
1 T 1 
WOTK 15 


vu 











5. THE RECORDE! 
chine the wax c 
moment t idmit of 


moved fro1 the mold 


records I ed inside they are placed 
on east-iron shells, or hollow plugs, to 


their being injured or becoming 


prevent 
distorted in further cooling They are 


next slipped, a taper at 


bor held in a machu pindle which is con 
stantly in rotation 
\fter this 


spected to see lt it 


finished 


is caretully runs true 


from flaws of all kinds 


nspt ction, the 


and if it is free 


Passing this record is 
packed in cott slipped into a cylindrical 
pasteboard box and packed ready for ship 
ment. 

The molding of these records 


di licate ’ 


is without 


most accurate 


doubt one of! the 


and interesting operations ever performed 


ina shop. Just consider for a moment the 
shallowness of the indentations in the sur 
face of the master record: the gold plating 
of the wax suri ndentatio1 d all 
the pres« mold ot ea d 


orig 


impressions in the master are something 


less than one one-thousandth of an inch 
the shallowest are much less than this 
The surfac f the cylinder presents 

Wavy appr nlike that of a chat 
tering », so besprinkled is it with 


circumferent grooves traced in the wax 


by the recording sapphire, and every shal 


low indentation—no matter how insignifi- 


cant it may appear—are faithfully 


of the 


repro 


duced in the surface molded record 
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With this process a 


used and a more 


harder prepara 


much 
tion can be durable rec 
ord made than was possible under the old 


method of cutting each cylinder, and be 





sides there is practically no wear upon 


mold and the thousandth record molded in 


it is as clear and sharp and will reproduce 
he vibrations originally received by the 
master 1ecord we s the first one cast 
\ sectio view ot the recording dev1 
used l given n ] g 5 1 be ng the d 
phragm ol gla I 1 about .OOSs In 
hick and 1 3-16 inches in diameter é 
metal rim in which the diaphragm held 


ring being placed s shown, undet ‘ 
8 tart | 1 } 

( ‘ ‘ i tube W phericai end matching 
seat tormed in the hub of d the body 
t the device bored to receive nd p 

\ de 1 at tie b CK W l neck > recelve 
he tube at the end of the phonograpl 
il t a Li i p+ il =, | tpt 

horn. The part s hinged at e, and a 
Sa stop pin limiting the downward move 

ment of the diaphragm rim or weight 
rl recording sand _ +} 
ne recording pom Ss snown a £ Cle 

1 

holder for the tter cemente i ‘ 

inner end to the diaphragm and at th 
ue: end Ss al ( ed to the r m1 | ( 

enlarg d view he p ws the Sap 

phire point g more clearly. | b 

] ¢ snoh a ‘ ] 

1boOUT .O40 Inch diameter! cupped a he ene 


as indicated, to form a keen cutting eda 


and is reduced at the back to form a shank 


fit a hole drilled in holder / \ good 
idea of the appearance nder a powertul 
microscope yf the surface of a record op 
erated upon by this recorder is give 
Fig. 6. The center lines of these row f 
ndentations are actually o.o1 inch apart 
iS He lead screw rotating with thre re 
rbor and feeding the recorder along ( 


wax cylinde ris cut 


TI 1: ‘ , 
he line traced on the rec: 


hread of 0.01 inch pitch 


Some very curious results are produced 


wax by the vibrati 


] 
1 


recorder: the string of nearly 1 und 


Impressions shown to the right n this en 


APPEARANCE OF RECORD UNDEI 


MICI 


xylophone note. 


A sectional view of the reproducer is 


I 
hown in Fig Here 1 is the diaphragm 
built up of three disks of mica nd held 
by a clamping ring between rubber rings 


epi 
1j 
ul 
1 
>. 
>\ 
mi 
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| 
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The New Machine Shop and Foundry of the 
Pencoyd Iron Works—ll. 


THE FOUNDRY 





Fig. 1 shows the ground plan at O 
ection f the fe dry, which, as tec 
in the previous article, stands parallel with 
the m h ak | yp, with he right ] ind end 
of the pial Fig. I, i e with the corre 
sponding en f the nach h — and 
connected h it by an overhead traveling 
crane, which may deliver to and receive 
from ¢ the ground flo ! ort 
projecting platforms, which « nd from 
the gall floor of the p burl Pr. 4 

I is uge Yard 

i 5 sous ny 

} 
; LU 
| , 
j | i i 
| ‘4 ) 
ii 
ae r 1 - I 
| 
| 





responding platforms, not shown in is 


+} 


view, being provided for the foundry ¢g 
lery floor The section shows the same 
arrangement of traveling cranes suspended 
from the roof as that shown in the pre 
vious article describing the machine shop. 
Supplemental to these is a system of trav- 
eling swing jib cranes for the use of indi 
vidual molders. The cranes in the gallery 
bays are of the usual overhead traveling 
type 

One of the most interesting features of 
this foundry is the use of a furnace charg 
ing machine for the cupola. Fig. 2 is a 
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cross section at one of the cupolas which 
cut in two at the base of the stack. 
1, thar ~hi tre ] nt ] h 
The charging machine travels on rails a 
and by a bar c, which is operated by 
motors, picks up iron troughs or bucl S 
| | ‘a bias 
one of which 1 shown at ad, carries em 
ver the cupola and dumps the content 
Phe buckets, loaded with iron or coke, are 
brought up on suitable cars to the level of 
the cl Ying fle r% in outside hols ind 
delivered pon extension plati ] 
he loaded cars re pushed in to. the 
ging platform, where the buck 1 
picked up one b e by the charging 
chine and dumped into the cupola The 
| | 
) 
' ‘ 
= Y 
4 
| 
J J J 
. 
I 
ae ‘ 
ot 
— 
\ 
Za 
Ik 
' 
4 
=| C= 
| 4 
t 
| ' 
| } 27 t 
rt 
| 
PLA AND SECTIONS Ft “Si 
llustration show the cente of the bucket 
extending beyond the center line of the 
cup but this is because he radial 
] ] + +? f 1] 
charging machine arm is swung to its tull 
; 7 : , 
radial position to show clearances Vhis 


1 


system of cupola charging is already on 
use at the Pencoyd works in connection 
h the cupola for melting iron for the 
open hearth steel furnaces. It has been 
so successful in this department that it is 
to be installed in the foundry. The same 
illustration shows the arrangement of slag 


buggy below the cupola for receiving the 


contents of the cupola when it is dumped 
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grinding and tempering molding sand 
which is located at the farther left han 
rner of Fig d sunk below the mold 
ng floor The old s from the foundry 
flo is delivered on the g ng a nd 
fa | ich to pel From tl 
t 20% toan oT ( in 1 w he 
1< rT und tl \\ ind ae Ve ed 
( me m ) the ) € a ll 
scharge from this 1 ried b 
econd belt elevator e t mix t 
vhicl carried by t ( p 
tie ri f ve S | V 
howing th er part I ( t 
- =< 
ee - 
|< 
| 
Lig 
| 
, STN 
‘\ 
I 
SS 
\ 
| 
1 oe 
7] 
4 Hi | 
is id. — LePSS 
: ae NI 
<< 
a4 4 
| 
, 
| | 1 7 YT 7 
| [7 n ~ . 
| 
i 
A 
+ ] ly 
S i slightly smaller sca ther 
views. but this \ no } clear 
ness Chis elev delivers 1 boot / 
iving a gate at its bottom which delivers 
near the grating a through which the old 
sand was dumped \ dumping car 
shown under this boot The scheme is 
hat this car shall bring a load of old 


sand from the molding floor, dump it and 
immediately receive a load of freshly 
milled sand from the boot, which it will 
then take back to the molding floor and 
return with another load of old sand 


A good deal of use is made of the sand 
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blast for cleaning castings these works s 
ind with very satisfactory sults, except 
for the well-known nuisance f the accon 
panying dus Fig. 4 shows outline a a 
vlan which is to be tried retting rid fi 
yf this dust Che ippa S S cate 
below le f of the clea mm at the 
fartl right nd corne g. | 
Che castings “ ind sted ¢ ) 
ve placed on e grating yn tl i } 
floor level, the hose and no veing shown 
slightly above the grate \t suction 
fan, which exhausts prim y from the |] 
lust Xx from which « pipes d 
4} 
i ir 
0 ert . - 
. 2 — re >t 
| 
| 
} 
| 
| 
| 
When p g, pit w 
| 
| 
= — > 
Be TT | 
i 
ind e are le Pipes e establi 
uction direc \ W ] g 
pipe 4 leads ft the I 1e COT 
opper T} W vy oft the 
lig] er ( 1€ ( ) ticies 
nails, et g \ | e 
the enlargem« From ( st eX 
tends UDV eets e! g 
nent \\ re of y dus 
W d Going the lig lust 6 
reach the ( St he \ 
vith a spr f whi encl 
most of nd ry it aw igh 
tlet at the bi nch pipe 7 
eading to the ( Si ; t 
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ypped e¢ Ss OX A go 

tal d be de ered in en 
pine t \ he 1 
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Largest Freight Car in the World. 
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Engineering Reminiscences—XV. 
[Copyright 1902.] 
BY CHARLES T. PORTER 


of tl Associa- 


meeting e British 
ion for the of 
‘863, held in Newcastle, I read before the 
the Rich 
the 
ruments and diagrams taken by it from 


a he 


\dvancement Science in 


anical section a paper on 


illustrated by one of 


J 


COMOTIVE paper was very tavora- 


received. The description of the action 
f the arms, in preventing by their elas- 
combination with a stop any more 


applied to the 
The 
mechanical that 
Willis, of Cambridge, 


odontograph form 


Nec} ’ WCE 
p< 1 appla Is¢ 


‘ 
the section 


Professor 


he designer of the 








tooth, which enables gear wheels of any 
II 
{ 
New Sand 
from bin 
‘ 
(0) 

FIG 

ditferent diameters whatever to run to 


gether equally wel I felt very deeply 1m- 


ssed at standing before a large assembly 


mre 

t 

of the leading mechanical engineers of 
Great Britain, and where so many impor 


had first been presented to the 


rld, where Sir William Armstrong had 


- 


} } ] _ Intar 1 ] -} . 
a cribed his accumulator, by which enor 


from 


aden { n I e me ni¢ equiy 
1 
1¢ Or heat 
. , , 
() ny Irnevs t Newcastle and i 
? , ] , + + , } _ 
to London | wo strangers, each of 
, ’ , 
whom gave me iething to think 10 
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It happened that each time we were the 


only occupants of the compartment. Eng 
lishmen, I observed, are always ready to 
Soon after 


with Americans. 


London, 


converse 


leaving my fellow passenger, a 


“Did 


and 


young gentleman, said to me, 


you 


observe that young fellow young 
woman who bade me goodbye at the car- 
He is 
He is first 


to-morrow for Ca 


riage door? brother, and they 


my 


are mate on a ship 


He 


hopes on his next voyage to have com 


engaged. 


, ‘ 
Sallis icutta 


and 


mand of a ship himself, and then they ex- 


pect to be married.” I did not learn who 
he was, but he said they were making large 
preparations to welcome the scientists, and 


idded that he owned about six hundred 


Newcastle | vidently he 


Was 

















2 








MOLDING AND 


SAND 


MIXING GRINDING 


On my return my companion was an 
elderly gentleman, typical Tory. He 


waxed eloquent on the inhumanity of edu 


t } ] } +7 +} + + 
Cal Y ile v o <¢ Sses Saving i 1LS 
nly effect m be to make them di 
, ] +] iy ' 
contented W I ie pos l whic ey 

nu Way OCK pV 
[ told him I had thought of a motto fo 
the So Science Congress, which was 
st then in se 1 | was a parody yn 
| ] r | 1 
Nelson’s celebrated ord England ex 
pec every ian to do his duty My p 
S¢ motto was | ngland expec every 
1 to kK \ s p! ce He ai 1 Sec 
, 1 , , ; 
e hum but took e seriously, nd 
ought it excellent 
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with the engine in 
put on the market 
 - This fact 


finally revealed to me, and I applied my- 


I could do nothing 


England unless it was 


condensing engine was 


elf to meet the requirement The ques 
tion as it addressed itself to me was, not 


“How 
“How 


pump ?”’ 


do you work your air pump?” but 
oing to work your air 


Easton Amos & 


are you 
My 


5 


friends 


Sons told me frankly that in their judg 
ment I could not do t Their opin 

n was expressed very decidedly, that as 
1 condensing engine the hig reed engine 
vas not to be thought of rl vas not 
Irprising, seeing tl the Wolff en 
gines made by them ran 25 revolu 
tions per minute, which w the speed of 
beam engines generally, at tionary 


engines were beam it was 














Co ro a = 
Lees 
= ro i meme ) 
° | 
H | 
| 
i 4 , ws , 
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discouraging. I made up my mind that 
hey did not know everything, and I would 
or two as s [ got 





This I found easier to get than 


satis- 


i 

factory system of condensat [y first 
plan was to us¢ 1 pump 
inning ] 1al slow nd driven 
by a belt, the speed being red y inter 
mediate gearing 

I Was e very eat \ agree- 
lent on t MASIS W the fir t Orme 
rod, Griers & Co., of Man ter, for 
he m I re r the g gOv- 
ernors, and we s d order 
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The 
yrdered ( 


anal 


ground occupied by these works s of and 


of 
to 


veness np 


yn the Duke Bridgewater's the importance of this featuré 


‘om Liverpool Manchester, rotated in place, and the table c iucl 





vhere I one day saw a cow and a woman _ the work was fed upward by two hydraulic find w ered 
wing a boat, a man steering presses. The superintendent told me that ig 
1 luray roan thronotl +] \ - |- +] , aver hro]l Iry] 1) | +} ++ h + 
\ 1iway I thnrougn Lnese WOrTKS, they neve! roKkead ind tha O CX! ) een 
, ; , , ; ' 
parallel with the canal, at about 300 feet its safety in this respect they had succes 
stance, but it was 1 t all in the way. fully drilled a single hole 1-16 of an inc ¢ 
was built on brick arches, and the con in diameter through one inch of steel. H ( 
h that t passing of tributed this success partly the steady 
ly he d he rches I ut chiefly to ib lute 1re¢ fr | 
el e millwright shop, pat rati He said a toolmake1 d d 
] ¢ } ] ‘ ’ + 1 1 na tir 
shop, g cutting shop and storage I sin ( d ting 
f lumber and gear wheel patterns, th I ne pron d its gi welg ) 
mber and size of w latter stor surd. Hem e weighing half t 





























ed me 1 ( prov d fa e. f 
On a prey Is \ t Mr. Grierson had y ol ( to bre i gave 
wn me severa hings of much interest. ne I le most valuabie kk nat Tt 
The one most worthy of being related was’ I ever received t 
‘ 
7 — 
< I =] 
pe 
\ 
; e Mi 
| 
i ' 
or 
he 
had 
ng 
. on 
, / 
vt re On te 
‘ ng 
4 | p 
( ? 
na 
. 
ens ed pial \ ne 
end 
I ed 
thy tor 
_ the P +} 
t " 
» . iy 
ee PT a 
ie ee ina 
1 | L nm 
i _ nied ‘ ; rt F OX 
cy t 
FIG. 4. SAND BLASTING OUTFIT W s - 1 got 
rr Pp ‘ 
i t $e i? 
multiple drill, capable of drilling ninety We soot id our first engine running pl 
oles ; inch diameter, simultaneously successfully, in spite of some annoyances ng oO feet 
This had been designed and made by them- [I insisted on having t oi! on. the . d 
selves for use in building lattice girder steam chest nd cylind ( mad ed 
ridge, for erection over the ver Jumna, scraped ts, but t n put then t 
ear Delhi, to carry dway ¢ wanda wether with the white nd red lead putt 
railway i 1¢€ gi1isn engineers St the Same t t | vas t 4 00 
en made bridge constructions this way d wher n é 00 feet 
systen 9 t] Ameri t we it P ‘ f 
russ. One leng do« t edo «The pipes v f ' : 
the Val re it d ( rlete re } ¢ rea ¢ ( 
veted pi ¢ o ft \ t ( ft rey | ere r 
vets had t ( ] ther lengt vitl | ( 
d beer shippe piece ad 1 eV ed the | 
ge of sm le drill was twofold—the f ng 1 rd to ar 
ty ft d 1 1 ( \ g flang t 
nd the necessary accuracy of their pit ( \\ ‘ had ve 
vas pe \ este ‘ fF bh | 











engine later, which w pla ny regre 
) t the condenser I had ) 
e the pleasure of a visit fro 
Km in enginee! Robert Brigg d 
Hlenry R. Towne, who were trave g 
v thre nN | ng nd nd were at the ub 
to I Dp 
P11 ne | ill) rt 
) Ca®rt ed d 
Ss | Wa 
do again I don't tt 
Phe last time yu 
ni rie nt ( a l 
omeone where 
told | would find him in the pip yp. | 
found | ere it worl He t d me { 
had not been staying in the engine-roo1 
tO long time, he | id nowt to do | 
so they ¢g him a job thers 
When [ went with Ormerod, Grie 1 


country in Europe in its arts and n 
factures | fact it had none at a \t 
Oporto the vas a large colony of Eng 
lish merchants, by whom all the trade of 
the port was carried on. These had con 
ceived the idea of holding at Oporto an 
International Exposition, which idea 
put into execution. Our firm had secured 
the contract for all the iron work for a 
pretty large iron and gla building, and 
for the power and shafting for its ma 
chinery hal 

[ was soon called on for the plans for at 


Allen engine to be shown ther 


was to be a non-condensing engine, 


14x24 


to make 150 revolutions per minute, and 


accordingly was made and_ sent 

boilers. 

the opening of the Exposition on 
May, 1865, 


started in 


with two Lancashire went on 


to attend 


the first oft and see that 


engine wa good shap 


[In order to get the full point of the fol 


lowing story it must be remembered that 


at that time there was not a stationary 


team engine in Portugal. English ent 


capital had built a line 


between 


prise and recently 


of railway Lisbon and Oporto 


and the locomotives on that line furnished 


bition of 


the onlv ex! steam power tn the 


country lo the educated classes oft the 


Portuguese, therefore, the steam engine to 


shown at the Oporto Crystal 


was the obtect of supreme interest 
spect they used to have on th 


Continent a wav of 





managing tliese 


which was better than 


urs 
were completely ready on the 
ing day. For example, in the 
position ot 1867, which was the last one | 
nenced their work 


attended. the jurors com 


of examination on the day after the oper 
ing, ind con pleted it in tl ree we < ry 
nly exception, I think, was in tl ss of 


agricultural machinery. the examination 
which jad to wait for the grain to er 


No imper 


the Oporto Exp oj 


| decree could hasten that. S 
tion was to be complete 
its departments when the 


Portugal sl] 


hould declare it to be 


King of 


Open 
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[ arrived in Oporto a week before th 





day fixed for the opening, and found 
funny state of affairs existing in the en 


gineering capable 


department A very 


been placed by ou 


man had 
thei 
Phe 


nd efficient 
exhibit. 


1 in charge of 


work finished engine and shaft 


ng were in running ordet Only the 
ollers were not ready, in explanation 

which I heard this statement: Some tim 
previously an Iinglishman had presented 
himself, bearing a commission duly signed 





by the executive officials, constituting hi 


Engineer of the Oporto Expos 
tion,’ and demanded charge of our engin 
and boilers, which were all there was for 
him to be chief engineer to. Our man 
very properly refused to recognize him 


been 


had 


charge of this exhibit by Its 


telling him that he placed in 


owners, and 
er it to nobody. But th 


were 


The managers 


hirm 
and correspondence: 

a compromise had been 
by which our 


representative reti 


the engine and shafting, and tl 


vere handed over to the “chief en 
introduced to this functionary, 
the boilers 

This 
Finally 


the morning of the opening day arrived 


and received his assurance that 
would be “in readiness to-morrow 


promise was repeated every day 


The city put on its gala attire. Flags and 
Che 


were awakened to a holiday by the boom 


hanners waved everywhers people 


ing of cannon and the noise of rockets, 


which the Portuguese sent up by daylight 


The 


from 


to explode in the air. King and 


Queen and court came up Lisbon 


and there was a grand opening ceremonial, 
after which a royal procession made 
circuit of the building 

At the hour 


fixed for the 


chief engineer’ was just having a fire 
started under the boilers for the first time 
I was, of course, pretty nervous, but our 
man said to me “You go and witness 
the opening ceremonies They will last 


hours, shall 
| 


DACK 


doubtles 

Wher 
I hurried through th 
to Machinery Hall, 


stood the engine 


two and we 


fully 


running when you 


get 
conclusion 
ee 


MACK 


it thei 


( rowds 


motionless [he door t 
| 





the boiler-room was shut as tig 


sible, but steam was coming through every 
crevice. I could not speak, but looked at 
ur man for an explanation Che fool,” 
uid he, “did not know enough to pac 
the heads of his drum bolts; he can get 
nly two pounds of steam, and it blows 
ut around all the bolts, so as to drive the 
firemen out of the boiler-room.’’ There 
was no help for it. The boilers had to be 


emptied and cooled before a man coul 


inside and pack those bolt nes 
I must here and explain how a 


attached to a Laneashire 


stop 


drum 1s 


steam 


found 


days. The accompanying section will en 
able the reader to understard the descrip 


ion The ‘‘drum” was of cast iron Che 


not shown, was provided with 





three flanges on its sides, to two of which 
T 
l i 
\TTACI NG A STEAM { TO A LANCA 
SHIRE BOILEI 
branch pipes were bolted, each carrying a 
safety valve, while the steam pipe was 
connected to the third. The manhole was 


in the top was riveted 
on the boiler, 


broad flange turning inw Chis flange 


and the flange at the base of the drum had 
their surfaces planed, and a steam Joint 
was made between them w the putty 


Square bolt-holes were cored in the flange 


of the saddle, and corresponding holes 


were bored in the flange o 


The bolts were forged square for a short 


distance under the heads, so that they 


would be held from turning in the square 
[hese bolts 


inside of the saddle, and were packed by 


inserted from the 


holes 


were 


with long 
(As the 


outside was tightened the putty 


under the heads, 


1 


hemp well filled with this putty 
nut on the 
around 


Chis 


a neer”’ had 


was squeezed into the s¢ hole 


the bolt, and soon became hard 


packing was what the let er 


omitted. The 


appreciate the situation 


readet now prepared to 


before the royal 


ne end of the 


It was not long proces 


sion appeared at the 


hall, the King and Queen in advance, and 


a long line of the dignitaries of State and 


Church, with a sprinkling of ladies, fol 


wing at a respectful dist Slowly, 


but inevitably, the procession advanced, 


between the rows of silent machinery and 
mad exhibitors, until, arriving near us, the 


King stopped immediately ap- 


peared, of whom the King inquired who 
was present to represent the engine, or at 

st, I suppose he did, f n reply I was 
pointed out to | He stepped briskly 
over to 1 nd what do you think he 
said I defy anv living Yankee to guess. 
With a manner of the ut st cordiality, 


were his 


native tongue, he said: m extremely 
orry th he neglect of someone has 
caused you to be disappointed to-day.” 
Ve disappointed! It almost took my 
breath away. Without waiting for me to 
frame a reply (I think ! vould have to 


wait continued, 
cheerily: ‘“‘No 
remedied directly, and your engine will be 
Then, look 


lV, he ob 


some 


defect will be 


enabled to run to-morrow.” 


ing the engine over quite leisure 


erved: “It certainly presents a fine ap- 
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more leisure, and will then ask you to ex laborer from England hese men are o1 

















plain its operation to me.” Hethenturned the pay-roll nd spend their time 
ind rejoined the Quee nd t p lounging about t » F Q } 
sion moved on, leaving 1 with tood to "\ work. W I ( 
eflectior many d | mi ountry 
gentlemat n who und most The ex g 
iddet d extreme test acted with a I evi g ¢ 
yurtesy Ww owed t I s heart he river D ‘ | judge He t 
he had only kind feeling wards every f about 200 feet he r ed t , 
re \1 out cde St ] ive een nd tne W oT \ rd Bet Ve 1 
thrown off ts gu rd | ( L provo he he it ane ( o| OTa ( d I t I 
tion as that In retlecting he icident ve made to g \\ \ vy con 1 wat t 
[ saw clearly that in st ng d speal ng d this vay the l \| f 
ing to me the King had only one thought oO women and « Cl oht yw 
nd that was to say what he could to re from the river it 3st eir head ‘ 
lieve my feelings of disappointment and All day long this procession was moving f drawers [ invit mp 
mortification. He had evidently been in up and down the hill, pouring the water my syste 
formed that I could not get any steam,and on the ground, performing the work of a of drawer nd o1 tring of 
took pains and went out of his way to dé team pump and a 2-inch pipe numl Bell ¢ pi 
this; showing a kindly and sympatheti me tracings ng 
feeling that must express itself in act and Numbering and Filing Drawings. with t lowest nu t { tt 
conduct even towards a stranger. I left BY S. A. WORCESTER the page nut ” M 
the next day for England with some new [I have noted veral recent articles on ers pref 
ideas about the “effete monarchies,” and this subject since my article at page 557 f 
W W \ 
Wa t | 
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Pa 
( 5 f 
i he prop 
vith regret that I should | Maye of the Am v M nd belt f ! 
no more that a com] n of my method vw that I f ! 
One or tw vations o1 Portu dvanced by “Bell Crat t page 608 n 
guese peasantry e interesting. The rve isef put He says “every { ; ( 


turned over I might see if the valve sten et f | | 

1ot S wert right | engineer ¢ familiarity with t Bell C1 vstet | ) ; 
dered son nen standing nd to d wherea he fact t [ | dn 

this Dix of ( d 1 of the re exp te | imber | 
wheel, three n each de, nd tugged systems, 1m ling th ! I mended fig 


\way apparently in earnest It did not by “Bell Crank,” than wit the mnie 


10V« I looked at the engineer in sut number syst Ml I d there 

prise He said, “I w how you what the practice of different offices | have go ‘ 

s the matt rdered_ thet | away ng from 4,000 9,000 drawing f t t | 
ind himself pulled the wheel around with largest one of these offices uses regularly Eng — a 
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ve made of one size, or, at the most, of 


only two sizes, and I am convinced that for 
general practice it will be good economy 
to pay attention to having as many draw- 
ings as practicable made standard and not 


sell 


have 


multiplying sizes unnecessarily. 


Crank” continues: “It will pay to 


tion of drawers for each size 


eparate sec 


of drawing.” Let us build, for compari 


on, a sample outfit for beginning business 


with each system. Supposing four drawers 


to be the smallest practical number for a 

inet, we make four cabinets, as shown 
n Fig. 4 or Fig. 5. Comparing these four 
ith Fig. 3 we notice that, although the 
four cabinets have only about one-third 
lore capacity than the single one, they 
ost at least twice as much to build. So 


if “it will pay to have a separate section 


for each size of drawing” there must be 


advantage to offset the extra 
) Bell 
When drawings are 


Worcester, it 


further remarks: 


“a5 
Crank 


numbered and stored 


shown by M1 thus leaves 


an unoccupied gap in the consecutive num 


ber system.” “When each size of drawing 


has its own consecutive number system 


neve! I have found 


any gap,” etc 


whatever to a 


oO oprection 


gap or gaps in the consecutive number 
ystem, and I notice that Mr. English, at 
page 766 of the AMERICAN MACHINIST, 
seems t 


to regard this feature about as I do 

Bell Crank” “Also further 
provision cannot be made for smaller size 
the 


pr ceeds c 


until reserved drawer 1s 


] 


when the next vacant drawer ahead 


consecutive number must be spe 


will he no 





partitioned,” ete. It 
that as the drawers in the standard 


re Cabinet are interchangeable any draw- 


be placed next in order to one 
filled 
arranged for two hundred 9x12 and 
the 


hundred 18x24 drawings and the 


which is Suppose the first drawer 


one hundred 12x18 drawings, second 
for one 
other four for standard sheets, and we find 
none made but standard sheets at first; it 
Is easy to move the drawers, placing the 
standard or 24x36 drawer first, or making 
any rearrangement desired, and, if it be 
comes necessary to put in more partitions, 
that is much easier, quicker and cheaper 
With the inter- 


changeable partitioned plan there is but 


than making new cabinets 


one group of empty drawers as compared 


with four groups, or as many groups as 


nere are sizes of ( 


awings, with the size 
With Figs. 
a drawer that 


the 


’ 


+? 


letter, separate cabinet system 
1 1 
there 1S always 


drawings 


I and 3 can 


be used for new until last 


drawer has been filled or partitioned, but 
with Figs. 2, 4 and 5 another cabinet must 
be built as soon as any one size is full, 

ough the others may be nearly empty, 

t] there is usually much waste room 
1 drawer we is outside of the irreg 
ular ed cabinets ‘Bell Crank” pro 
ceed “In arranging sections the smallest 
may be conveniently placed above the 
larger sizes, and if necessary to place them 
so high as to be out of reach from the floor 
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a sort of staff may be made,” etc. If the 


smaller sections are to be set on larger 


ones they cannot be conveniently doweled 
moving around each 


together and allow 


time a new cabinet is made, and the small 


er cabinets will be often pushed out of 
place and very likely the smallest be tipped 
over occasionally The cabinets for 


for 
shown in Fig. 2, 


Ox 12 
led even to the 

tip 
The standard size cabinet need not 


drawings, instance, if pi 


hight will over very 
easily. 
be closed at the back because it stands 


close to the wall, but the smaller sizes must 
If the small 


be closed in to keep out dust 
er ones are piled as shown in either Figs 
left behind them 
piled 


which 


2, 4 or 5, there is a space 


for catching dirt, and if not thus 


1 1 fo. ¢ 1 1 
they make an uneven tront, OOKS 


badly I 
to limit 


feet } inches, so 


think it is thoroughly practical 
the hight to the figure shown, 5 


that a man of medium 


hight can look into the top drawer without 
waste of time hunting staff, stool or 


and 


necessary, tl 


any 
hight becomes 
board, 


ladder or st 


ladder, when more 
» add a balcony or foot 
with a permanent light air, 
a complete two-story arrangement 
“Bell Crank’s” state 


should be a car 


making 
I agree with ment that 
the number index 


and | 


noting 


index, 


show in Fig. 6 a simple way of 


@ the sizes of sheets on the guide 


cards. I 


in showing the size 


know of no object or advantag« 


of drawing by letter 


or otherwise in any place except the num- 


ber index, and the only important purpose 


in showing it there is to prevent number 


ing drawings for drawers of the wrong 
size and getting sizes mixed The sizes 


are penned on the guide cards as 
the index fills up. 


The Art of Generating Gear Teeth—I. 


BY HOWARD A, COOMBS. 


The theory of the action of gear teeth 


has probably received more attention by 


writers on mechanism than any other 


branch of applied mechanics, but com 


paratively little has been written with the 
intention of showing what has been done 


in the way of practically incorporating 
the principles involved in operative ma 
chines. Usually in works on the subject 
or in articles of the technical press not 
more than one or two machines are d 
scribed, and there has not hitherto been 


published, as far as known to the writer, 


any comprehensive review of what has 


hitherto been accomplished in the inven 


] ri 


tion and actual construction of gear-cutting 


machines It is not proposed, however, 
to treat here of gear-cutting broadly, but 
to confine this review to that class of gear 
cutting machin which “generate” the 
tooth-curves, in contradistinction to those 
machines in) whi formed cutters o1 
templets are used, previously shaped to 
the contour of the teeth. It is true here, 
however, a is everywhere in nature as 


well as in mechanics, that a hard 


line cannot be drawn between the cla 


Before 


sses, 


describing any of the different 
1 +] 


Wavs In wich inventors | ve solved tne 
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problems involved in the design and con- 





struction of gear generatin Bg, 2 
will be advisable to state b the 
rroblems are—that is, to show what the 
machines must be capable of doing bet 


describing the ways in which they 
Notwithstanding the fact that s 


been written about the theory of g 


teeth, it is proposed to devote a little space 


to it here because some familiarity with it 
is essential to an understanding of tl 

principle of operation of generating ma 
chines, and it wouid not be safe ssume 
the ar 1 1 1 

nat everyone who will read Cle 


will have the matter 


Instead, however, of approaching the 
subject from a purely mathet point 
of view, as is usually the case in works on 
the subject, it is intended to present some 
special concrete cases in such vay that 
the conclusions arrived at can be seen to 
be true, with little or n ematical 
demonstration The practical man S 
usually satisfied if he can clea see the 
application of the theory yecia 
case, and is willing to e for granted 
that the same holds true in all other cases 


of the same kind, but if he should not be 


satisfied without a general « 


there are always the standard books on 


mechanics and treatises on toothed wheels 
to which he can refer 

Then, too, there are many people who 
are deterred by a fear that they not 


be able to follow from reading anything 
containing mathematical symbols, but 
there is no reason why the principles de- 
termining the forms of gear teeth in com 
mon use should not be understood by any 
one of intelligence, even if he has never 
studied algebra or trigonometry. There is 


no branch of mechanics in which the ap 


plication of theory to practice is mort 


direct and beautiful than that 
of the problem of giving the most efficient 
form to the teeth of gears 

According to the plan of taking a sim 


concrete case instead of general 


ple 


proposition covering different 


gears, suppose we have a pair of parallel 
shafts which we wish to connect by a pair 


of spur gears in such a way that their 


relative motions will be exactly 


the same 
as if they were connected by a pair of 


ilong 


smooth pulleys touching each othe 





a line and rolling on each other without 
any slip. The problem in designing gear 
teeth is simply to keep the relative mo 
tions of a pair of gears the same as that 
f the smooth wheels. I: inder 
consideration the action of the teeth can 
ve pe rfectly investigated o1 ape ea 
section at rig ngles t ( é 
teeth is a plane Thus Fig les 
@round O and A repres« e\ 

tion or cross-section of ) f oth 
pulleys, which touch ea¢ [f 
one of these turne speed 
the other wil ( e posite 
airection so 1 consta C 

assuming as we do that slip 
is the h ohe { ¢ t I > 
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<S 
tt moving in the same direction. As 
f motion in the same direction—that 
ng line C B—is concerned, it can be 
een that the effective radius of the driv 
g point 6 1s not O B but O D, which 
perpendicular to the direction of mo 
tion CB, so that the effective radii of the 
pou Nn cor now AB d OD 
( of A nd O (¢ Che proportion 
en ¢ f these pairs is, however, 
ime, to | e which a little elemen 
vy geometry 1 ve considered, The 
gle 1c Band O C D are simila 
of their angles being respectively 
q nd theretore their correspond 
g de ure proportional—that is, 
A | on I | OD. We saw that 
the angular velocities of the smooth 
heels were proportional, inversely, to the 
AC and OC; therefore the angulat 
velocities are unchanged when the wheels 
toothed in the way we have a sumed, 
because the new di of the points in 
I ct have same ratio as AC nd 
(/ { Now ( vy thi ratio would bh 
changed if the perpendicular to A H bh 
aid t p rough ( because then the 
triangles would not have a pair of side 
equ in length to .1C and O( Oo we 
have discovere: e fact—namely, wh 
th of one wheel engages the side of 
radial groove on the other wheel, the 
point of contact must always be in the 


mooth pulleys 


« 


1 


th 


al 
th 
de 
li 


perpendic 


and the condition 


1 
+} 


contact 


ne point only without crossing each 


iat the common 


rpendicular let 


the radial 
oO! 


fall 
of 
the 


upon 


m the point contact the two 


of which is to 
reproduced by the toothed wheels 


When 


motion 


two cu touch each other in 


- 
rves 


ey have a common tangent at that point, 


id the perpendicular to the tangent at 
at point is the common normal. Evi 
‘ntly if one of the curves is a straight 
ne it coincides with the tangent, and the 


ular to it at the point of contact 
BC 


races 


T here fore 
common normal to the tooth 


the common normal 


for uniform motion 1S 


normal at the point of 


of a driving and driven tooth must 


through the line of centers at. the 


point of contact of the pitch circles, for 
the pitch circles of a pair of gears ar 
those imaginary circles which are tangent 
to each other when the gears are in mesh. 
the radii of which are inversely propor 
tional to the angular velocities of the 
gears 

Fig. 2 successive positions, 4 H" 


immon hypothenuse is 


e perpendicular to it through C have 
en drawn, and we find that the path 
scribed by the point of contact on 
ationary plane—that is, one not moving 
th the rotating wheel [ 


“1 is a. circle 


the radius of the 


, 
{uals 


cle 4. Geometrically this is proved by 
e fact that the locus of all points at the 
ices of right-angled triangles having a 


a circle of which 


e common hypothenuse is a diametet 
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to find, therefore, the form of 


We want 


tooth on ¢ 


which will drive A by contact 
AH at the 
by b, b B® and BD’. 
rkal the 


Successlve 


with the radius 
points indicated 
Now, it is a remarkable fact that if 


mall circle ABC is rolled around on 
the inside of the circumference of circle A 
1 point on its periphery, such as B, will 
travel along a radius of circle A, thus 
tracing the very form of tooth-face which 
we have chosen for that wheel his can 
be easily demonstrated, and first it must 


be noticed that the relative motion of th 


two circles is the same whether the larger 
mary and the small one rolls on 

s periphery, or whether they both rotat 
on fixed centers and one drives the other 
by friction at the point of contact, for in 





laid down,” or “measured off,” on the 
periphery of the large nd every 
uccessive point of one circu 
comes into conta with every 
point of the other. This is the case repre 
ented in Fig. 2 The circle —f 1n rotating 
has carried the radius 4/1] from a position 
coinciding with .4C through the variot 


positions A HH’, ete., to a position coincid 


ing with 4 / nd the me time ( 
small circle in rotating has carried the 
point B from C througl et » A 


and it 


AH in 
represent the position of the radius 
of circle | 


demonstrate 
Fig. 3 
A ( 


through an angle a, 


has rotated 
tl ED 
position of the radius EC 
has rotated 


angle b by frictional contact of 


after it 
and assume 
represents he 
of the circle /, which been 
through an 
the circumferences at C 

We know 


th 
tl 


that the 


r 


moved 


since 


with equal velocity from C, where they 


coincided to their present positions. We 


know that the angular velocities 


also 


the two circles are inversely as their radii 


and that, therefore, angle / > angle a 


Now, the angle at the center of a circle 


which is equal to 


twice the periphery which 


ubtends the same arc. Therefore, since b 
and a an 


of the circle / 


igle at the center angle 
and b is 
twice as 


cubtend the same arc 


must coincide with B, the point where 
1H] intersects the periphery of E. Since 
the angle a represents any angle through 
which A H may be turned, and the angle 

must always equal 2a, it follows that 
any point B on the circle / traces as it 


rolls inside it a radius of the 


= 
JQ 


A beautifully simple way of « 


the proper form of tooth on the 





fitch circle O is now 
led inside 
A H, 


circle O 


same circle E, which when rol 


tech cirel 1 trac the tooth-face 
pitch circle . races the tooth-face 
in the outside of pitch 


point on its periphery suc 
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“7 . 1 
is B will trace a curve CBD which is 
] } 
an epicycloid [The motion being 
same, relatively, whether E i1s_ rol 


around O or both are 1 





centers at equal peripheral speed, it 1 

be considered as having simultaneously 
(see Fig. 2 again) a ing m«¢ n inside 
circle A and outside circle O. The sa 
point on its periphery, thet hat trace 
the radius A H ot A, traces e epicycloid 
C BD on O, nseque ntlv that epicye d 
is the form of tooth su le to drive the 
radially grooved wheel ( 4 ry 
nstant the engaging surtac« e a con 
n p t rt cont ( 1C¢ l 
traced simultaneously by same pol 


tact of the pitch circle 


Suppose a gear of greater diamet 
A is wanted which will mesh equally w 
with v, the I 1 Ot I | I ly b rat 
termined by the same circle J \ po 
on the periphery of th er will, | 
ever, no longer trace a rad s of the cir 
in which it is rolled, but a hypocycloidal 
V¢ ucl 3 FG, in I gv. 5 vhicl 
e the proper form of tooth to mesh with 
the epicycl ida too D H, traced 
the same point, on wheel O Phat 
common normal to the two curves at thi 
point of contact, such as F, will pass 
through C, the point of contact of 1 
pitch circles, is evident when one remet 
bers that any cycloidal curve 1 be « 
sidered as made up ot a ries of infi 


tesimal arcs of « rele the ynentary cen 
ters of which are the succes e€ points of 
contact of the rolling cir and thx ne 
on which it roll Therefore both curves 
at F coincide with an arc whose center 1s 
C. and the radius C F is the common not 
mal Of course, ordinar gears have 


idal faces and hypocyeloidal 


flanks, so that they may be used indis 
criminat is the driver or as the driven 
oo 
Wile? 


Measuring External Screw Thread Diameters 
Errata. 


BY WALTER CANTELO 


The following correctio1 shi r ye 
made in my ticle unde he r tle 
at page 904: 

In the table of thread parts for U. 5. 5 
Whitworth and V-threads the columns 


headed B 
The minimum limit for wire diamete! 
for Whitworth thread shoul 


Minimum radius ot wire se 


should have been 


follows 


nin 
Ny 
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Some Features of the Drawing Office System These features, 9 
of the C. W. Hunt Company. re covered by t following 


Phe irting point of the Hunt Com Copy f an instruction sheet 

pany s d ving office t s the it t he drat 

ystem f drawing : \ "\ ng I—M . 
W YS l 4 ng 1 { T t i Cc 
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eces 7. { 
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SSeT ly af 
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de sire I1 ng 9 1 \ S | 
is to @1 ( , ‘ 
to the ( ly cente ind ove g fF 
all dime I et \l r p de o r ) 
tails contain the figurs needed by th ( f 
machinist only, special blueprints being fron lo B 
made and figured for the patternmaket dium weight ink lin P 
Finally one of the units of each sheet is g—A p rrangement how1 gral oO at e the 
reserved for bill of material, and for Fig. 1 f nu t ¢ nd 
new work in which changes are anti 10—The drawing numbers run in f | 
pated one of the units is, if possible, left figures, beginning w 6,000. Ea 6 ¢ 


blank in t 


for such changes as need for them arises as a whole. with a number ending in zet , 
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of the number. 


ot 


the last figure pattern 
Should a sheet details contain but one 


pattern its number is indicated by a final 


cipher, but should there be more than one 


number has a final o, the second 


the third a 


provision for 


the first 


a final 1, final 2, etc., there 


being thus 10 patterns to each 
£ I 


unit detail sheet, which is more than is 


needed. The drawing numbers relate 


ever 
always to the unit sheet on which the part 
is show! ) by substituting a cipher 


num 
the 


drawing 


pattern number the result is the number 


of 


is filed 


the large or master sheet by which it 


Drawing and pattern numbers 
are thus immediate and simple keys each 
to the other. In addition to these numbers 
there is on each assembly drawing a num 
forging 


These numbers begin with 1 


ber given to each piece, whether 


in all cases and run up as far as 1s neces 
ver all parts shown on the draw- 
fat 


ch detail, their 


Sary to ¢ 


ing, which, of course, is not These 


re repeated mea 


numbers 


: . 
object being to show the erector just where 


each s in the finished machine 
With the piece 


fore h 


termine this 


piece goe 
and its detail drawing be 


m he may, in cases of doubt, de 


i 


piece number, by 


ring to the assembly drawing, 


course, he has before him, he may learn 


at once just where the piece is to go in 


smallness of 


between 


shed machine Phe 


the fini 


these numbers makes confusion 
them oh aa Po ee ible 
them and the pattern numbers impossible 


All these« 


of which the former is an assembly 


features are shown in Figs. 2 


and 3, 
lrawing of a throttle valve, while the latte1 
tail of of the pieces Wi 
that at the Hunt 


let 


two 


Is a ¢ 


should add, however 


Company's works secti 
pencil shading on the back of the tracing, 
ich f course, 
The pat 
tern and piece numbers in accordance with 
Attention 
the 


the bonnet 


a feature wh 





produced in a 


engraving 
the above scheme are apparent. 
of 
The hole in 


limits 


is also called to the insertion 


on the drawing 


is nominally of 17g inches diameter, but 
may be anywhere between the true siz 
and .002 inch below size Chis, of course, 
marks the allowed weat the reame ol 


ich the largest limit is 


wh 


true siz¢ Phe 


>] OMIT 17 ~} ] 4 ‘ 

also nominally 17¢ inches diameter, the 
7 

ictual size being, however nywhere be 


tween .009 and .o1I inch below the non 


inal. Thes limits represent both th 
variation in size which wed d the 
amount of slack desired the fit Wi 
shall have more to say regarding the pra 
tice ot e works 1 é f lim 
ina fut 

The s ‘ for the bonnet are seen 


to be located by ca g for an implement 
set in accordance with the recent article 
by Mr Randol 

A title is placed at the top of each unit 


drawing, the title for the detail shown in 


‘ig. 3 being given in Fig. 4. The explana 


I 


tion of finish marks at the left of the titl 
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is placed on all unit drawings in the pos wisi g 
tion shown WI g 
Many of the products of this company the f e ese V 
for example, its coal handling plants—cor crib I 
tain many standardized features, but ney Imag 
ertheless in many other respects are spe be eo ¢ 
cial to each case. In work of this kind ise plate ry 
is inevitable that changes from the draw ste 
ings will be found necessary during the 
progress of the work through the shop 
To keep a record of these changes the 
plan is to note them on the prints from 
which the work is done and then file all | 
such prints in a portfolio marked with the 
customer’s nam This file is called the —_— 
customer's file, and contains such prints 
only as have had changes made upon ——— 
them. A print which is not in a given K - 
portfolio is by that fact known to have 45 j 
had its work executed in accordance with a 
its original layout , as 
Oe ome 
Winding Machine for Coils of Flat Copper 
Ribbon. hea Q 
This remarkable machine—the inven- by pr late < 
tion and design of Mr. John Riddell, m« pI \ 
chanical superintendent of the Schenec the { ' \ 
tady works of the General Electric Con s ( 
pany—winds automatically ed gewise bent edge 
coils of flat copper ribbon upon _ for ent 
which may be circular, oblong with sen pla 
circular ends, square or rectangu witl vi 
quadrant « ers (;,eometricalls « W 
C | 
——_—" , 
tr Ts 
i | 
| 
i 4 1 
> e @ © © 0 0 e 5 © © eo ¢& _© oc o @ 
— —E —J 
h 
c | | 
if hb / 
Ai atin, 
T 
_© | 
| 
‘ — 
ee OD aD ented 
i 
ALTERNATE MOVEME? H 
ng, t e might wind i 
wit r ¢ e corm 
S e Capa \ Tr tiie ( d i 
the need f the industry Phe ( . 
for the revolving field ¢ ot alternating 
current generators, and the strips trot t 
which they are wound vary between .O12 
inch and .o7 inch in thicknes ! 
tween ¢x d 2 inches in widtl I g \ 
Interest centers in two ain teatu [1 ( 7 £ I . 
First, tl winding of flat ribbon edge I t 


”) 








AMERICAN MACHINIST July 9, 1903 





tion of combined transla until the left-hand 1g 

otation whe reby the ribbon is former occupies the ol! latch hh of I ~~. i Without the bending 

y drawn within the machine t tation 7, as shown in Fig. 3. At this point = strain due to turning the corner would ol 

at f the coils and bent as. the drawing-in motion stops and another viously bulge the ribbon away from th 

lescribed to form the semicircular quarter turn is made, completing the sec flat side of the former nearest the ob 
the quadrant corners. This move ond corner, and these alternate movements = server 

n schematically in Figs. 2 of translation and rotation are continued Che general construction of the machine 

the par being lettered in accord until this coil is complete fe xaminatior1 is shown in Figs. 4 and 5 Che operating 
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lines and complete in dotted lines, 


ind pressure plat 











rners to agree with the desired 
the coil \ quarter turn of the 


s shown in Fig. 2 nearly complete 


the bend being at 1 Che 

plate c is shown partly broken 
clearness. The bend completed, 
of rotation stops, and coil, 
are carried to 


wing In a portion of ribbon 
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FIG 
PLAN AND SECTION OF COIL WINDING MACHINI 
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the revolving movement of the table and 


engaging the sliding movement of which 


ever platen may have its clutch in posi 
tion. At the conclusion of the translating 
movement a trip rod m, Fig. 6, acts to re 
verse the clutch lever and thus stop the 
sliding movement and again start the re 
volving movement. For a square or rect 


angular coil there are, of course, four sets 


spaced at 90 degrees on the 


of stops k ; 


table. For an oblong coil with semi 


circular ends two of these are removed, 


thus giving a complete semicircle to each 


movement of the table and skipping on 
set of platen clutches The tormed coil 
will be seen at u, Fig. 6, and at 0 1s a suit 
able tension device through which the rib 


bon is drawn before entering the machine 


The Railway Master Mechanics on the Metric 
System: 

Angus Sinclair read a before the 

Master 


toga, on 


papel 
Mechanics’ Association at Sara 
“The Metric System,” the 


which that the 


bur 


den. of was master me 


chanics had done most to bring about the 
threads; 


adoption of the standard screw 


that the adoption of the metric system 
would compel the abandonment of thes« 
screw threads; that in Europe, where they 


have adopted the metric system, they hav: 


not abandoned the screws based upon thr 


inch, and therefore great confusion exists 
there He offered the 
tions: 

Whereas, A bill 
metric system in the departments of the 
Federal 


favorably to the 


following resolu 


le 


for the adoption of tl 


Government has been reported 


Hlouse ot Representa 
tives; 
Whereas, \ € 


effect of such a law will be 


consider that the only 
the creation of 
a government metric system and the con 
tinuation of the existing system in ordin 
ary commerce and industry; 

Whereas, It is evident that the confusion 
resulting from such a condition of things 
would be intolerable ; 


We 


system of weights and measures used by 


Whereas, believe a change in the 


the people at large to be impossible; there 
fore be it 
Resolved American 


Master Mechanics’ Association, in conven 


By the Railway 
tion assembled, that we condemn all legis 
lation intended to promote the adoption of 
the metric system in this country; 
Resolved 
the bill 
House of 


condemn 
the last 


That we especially 


which was reported to 


Representatives as one which 


can do nothing but introduce confusion 


where we now have uniformity 
The Daily 


disecu 


According to the report of 
Railway Age, the 
took place: 

Professor 


following ssion 


Hibbard—I 


hope that this convention will not go on 


most certainly 
record as planting itself on seashore at low 
tide and saying that the tide shall not ad 
I think it 


convention 


vance. will be a mistake 
if this 


with anything of this sort. It 


should go on record 


seems to 
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me the best thing if these resolutions were 


g 
not passed. I have read the arguments 
pro and con in the transactions in the 
merican Society of Mechanical Engi 


neers on this subject. It is very amusing 
to read of some of the objections that are 


What 


It is only a deci 


made to the metric system. is the 


metric system anyway 


] 


mal system. How many of you would like 


to go back to the system of pounds, s 


“When I got on the 


steamship at Philadelphia in 1900 to go to 


lings and 


pence 


the other side, I thought, what am I going 
to do with their system of coinag¢ And 
so | got hold of the ship’s purser and | 
got samples of the various coins of Eng 


S 
1 


nd and fastened each one of them on a 


piece of cardboard and wrote on the piece 
of cardboard how much each one of them 


Then I 


shilling 


Was W rth 11) \merican money 


pence to a 


got a table, SO | 


many 


so many shillings to a crown, so many 


something else to a pound, and a 
and I studied the 
1 


wife to hand 


guinea 


so. big, thing and 


Was 


got my me a piece of money 


and ask me how many of these I would 


pay for a pair of shoes and not get cheat 


ed, and | got the thing all balled up Phe 
English people use the same arguments 
against going toa decimal system of coin 


age like our very simple dollars and cents, 


that the people who want to stand in the 


path of progress do toward the metric o1 


decimal system. I don’t think we ought 


to stand in the path of progress of some 


that 


thing is so much more simple than 


our present feet, yards, inches, lines, rods 


miles, pounds, short tons, long tons, and 
a lot of other mixed-up things like that 
These are even more badly mixed up than 
the English coinage, only that we are used 
to them because we have been using these 
I hope these resolutions 


things so long 


will not be adopted 
Mr. P. H. Peck—I indorse the resolu- 
tions of Mr. Sinclair. We have a good 


many hundreds of thousands of workmen 


} 


in this country and we do not want to be 


compelled to give them cards. These men 
the want 
bad 
We 


do not want any mistakes made in our sys 


are paid by hour; we do not 


them to study cardboards; it 1s 


enough for them to study blueprints 
tem. The move of a point or a decimal, 
in the metric system, would make a great 
The 


require 


mistake in the figures. introduction 
of this would 
should the 


again and change all the blueprints and 


system that we 


educate workmen all over 
we would be going back to a past age 

Mr. Sinclair 
Hibbard that the 
ter Mechanics’ 
the 


I want to explain to Mr 
(Americ 


Association is on 


n Railway Mas 

record 

against metric system. The associa 

tion passed a resolution four or five years 

ago opposing the introduction of the met 
the 


merely following up that action by oppos 


ric system. and association is now 


ing the measure now in Congress and to 
come up for final action 


Mr. Player I do 


which 


not think this 


asso 


ciation, represents a large part of 
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the mechanical brains of the country, espe 


cially in railroad work, should go on rec- 


ord as being opposed to the metric sys 
tem. We must not be selfish. The decimal 
system is bound to come; it 1s a matter of 


W e have 


I think an amendment should 


destiny it in coinage and every 
thing els: 


ution to the effect 


be added to the resol 

that, while we do not approve at the pres 
ent time of adopting the metric system as 
a whole, we ‘do advocate some decimal 


system of weights and me 


had shop experience with both the dual 


decimal system, which we uniformly labo 
under, and the metric system, and the 
metric system went into us ery gract 
fully. 


Mr. 


If this resolution is not opposed to the 
I 


Quereau—I will say just a word 


metric system; if it is ts friends 
assume or claim for it—and assuming that 
it is—we are not combating the idea at 
ill it 18S as to whethe hould be made 
compulsory or not The bill before Con 
gress seems to be an entering wedge t 


make it compulsory the merit 
claimed for it, it will win its way. Do not 
» adopt The resolutions 


nst the bil 


compel us t 


are urged agal and not again 


the system 
were 


The resolutions adopted 





Hydrostatic and Spirit Levels—Errata 
Page 903, first column, last sentence but 
one of last paragraph but one, interchange 
the words winter and summer. Same 
first 


page 


the 


second column, paragraph, for 


last word read inches for feet 


Legal Notes. 
SELLER’S OR BUYER’S OPTION ? 


Where one 
other to 


concern contracts with an 


“200 Or 300 tons of pig 


iron within a specified time, does the seller 
fulfill 


deliv er 


the 
That is to 
say, does the option reside in the 
that offers to deliver the iron rather than 
This 


of the iron sufficiently agree 
ment by delivering 200 tons? 


party 


receive it? 


in the party that is to 
seems to be the view taken by the Su 
preme Court, Trial Term, New York 


B. Farquhar 
Mineral 
upon emphatic 


County, in the late case A 
New 


its opinion 


Company vs River Com 


pany, resting 


precedents. The case, it must be admit 
ted, was complicated by other questions, 
so that it can hardly be said to have been 
decided squarely on this point, and it must 
be borne in mind that in spite of the word 
“Supreme” this decision was not rendered 


State tribunals. 8&2 


in one of the highest 
N. Y. Supp.. 241 





No Danger of a Fall. 
Yes, 
airship ever heard of 
Whealton—But it refused to fly. 
couldn’t go up in it 
Sharpe—That’s why I say it 
Philadelphia Record 


Sharpe Parker invented the safest 


You 


was the 


safest 














July 9, 1903. 


Letters From Practical Men. 


A Special Cam Milling Machine. 
Editor American Machinist 


| oft: r here a plan ota sp i 
g machine built f n 1g rtain can 
ed or printing pr I: is the cam 
lec it 1S 1 form Ia stepped c ‘ 
nd is fastened on spindic B by the m I 
(7 Gy ( e stant ds n W ] the sp d 
s rotated and reciprocated endwis \ 
ins of the gear C and the master « 
] /) J) two y pl ( 1 ) 
m the se of the machine in whi 
cat tur upon wil n ers 
W 1116 ( ct with the ca s I es 
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give us 9 ho ve ( widtl I \\ 
{ l of 216 e-powe " te 
for the belt lr} 350 power hgure ohte 
out 14 yt ch w S é ¢ 
s been ] dling t f i 
il vears, we r ( 
r m r 1 
Gas B 
Finding Molding Sand. 
I-ditor American Machinist re 
\\ ple r \l Cire IR 
I \I a g 707 
' e of peric 
j —— 















































g spindk 1 cone pulley ‘ f ney th. 
7 
Vy l pelt } i worl 1 ‘ ‘ P D 
WOT 1 o* ( ) dle I] thre ”) ng ( ng ; ] on - R ( Q 
itter / l \\ Sp re ] nd j 1 1 d 1 , , 
rt ( \ Y Spindle t ¢ iT) whec 1¢ t \ \\ ‘ o t] t 
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\\ 
\ 
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g \ 
, 
) ) } 
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\ () 
» of tl j \ 
lr S | 
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nun ' 
m the worm gear shaft NV drives gear QO quite fine So I got a sieve and } ‘ t og pert ] a 
ind pinion Fk drives the large gear C on through it, and it worked well. Aft \ ! 
the cam spindle. Thus the milling cutteris as they had ething ( ug ( ‘ 
rotated at a high speed and the work E mill in a bri vard, I used to grind 1 ext if f D1 ! ‘ 
very slowly WILLIAM DorAN. ind in that, and I would not w \ ( ed N N | 
———— thing better f in a round sand t £ et N 
A “High Duty” Belt. \t another place t there I was aga ! 
Editor American Machinist: stuck for sand, and there w no sand é te f ng 
You say at page 887 that you cannot see’ stone around that district, so I could no en ( ( 
how 450 horse-power is transmitted by the fall back on that. You ist know that lequate give tiv 
36-inch double leather belt you speak of ut in that cour le sun nes three um f 1. and 
We have charge of a double leather belt hundred and xty-five days the year eve! g lentific 
24 inches wide, running 4,700 feet pet nd that it me rains, but the he n t P here thi 
minute, which transmits 350 indicated pen and the water falls down That f g ns ft ea 
horse-power and has run as high as 390. the reason that I could get sand thers 5x16 it t be 1 t 
Assuming that 1 inch width of double \round there the mountains were of vol ne on int of the shane of 
eather belt at 500 feet per minute will canic formation, composed of stones, sand &x10 inch y folding once, w 
safely transmit 1 horse-power, this will and clay cemented together quite hard 1 } t x8 | 
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are all kept in a drawer 5 inches deep, 8 


inches wide, and about 12 inches long, into 


which we can stow about 1,000 drawings, 


etween each hun 


putting a tab in the box | 
dred drawings. 
Everything is known by its number, and 


there are no two things numbered the 
Same 

The people I am with have used this 
system and are using with the most 
ultimate satisfaction 

In very large details it is sometimes 
necessary to use a sheet 16x20 inches, and 
these, with the assembled drawings, are 
kept in a larger drawer, suitable to their 


size 
When the second 


we do not start again with No. 1, 


machine is designed 
but take 
the next number after the highest used on 
the first For 
the first machine used 89 numbers, the as 


mnd 


would be 90, and then the system would be 


machine instance, suppose 


sembled drawing for the sec machine 


followed out in the same manner as in the 


first machine. C. H. Ramsey. 


[Suppose the drawings for a machine 


are begun before those for the previous 
one are finished and before it can be deter 
mined how many sheets the previous one 
How do you determine what 
first sheet of the 
Ed. | 


will require 


number the later ma- 


chine should have ?- 





Polishing. 
Editor American Machinist : 

In almost every manufactory there is a 
polishing department, and I do not think I 
that the 
there that 


err in stating Same process 15 


gone through was in vogue 


twenty-five years ago or more. Machinery 


time has advanced by 


We have only to turn 


in that space of 
leaps and bounds 
to the twenty-fifth anniversary number of 


the AMERICAN MACHINIST to see the evolu 


tion in tools—how old ideas have been 
ousted by new ones and how different 
classes of tools have’ been multiplied 


several times over since the days of ou 
in the 
the 
Surely it is now time 


fathers. But polishing is, at least 


majority of shops, still carried on by 
same old methods 
we had some improvements in this branch 
of manufacturing. Some little time ago I 
made some interesting experiments in this 
the means of 


line, ostensibly as one of 


getting near to some rather low estimates 
on some small repetition work, and my at 
tempts may influence some readers of the 
\MERICAN MACHINIST to have a try in the 
same direction 


rhe 


against 


+ 


was dead _ set 
had 


some thirty years of his trade, and imag 


foreman polisher 


any innovations; he seen 
ined that it had reached its level long ago 
and that nothing further could be done in 


He could talk 


termed 


the way of improvement 


of many fakes, as he them, tried 


at this place and which had all turned 
out failures, and how the old way had al 
ways to be again resorted to. So no help 
was to be expected from him 

The show the arrangement 


sketch wall 
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of polishing heads. The spindles were 
tapered internally and tapped to take or- 
dinary grinder arbors, a method of hold- 
ing which minimizes the risk of the bobs 
The 


bobs were permanently fixed to the arbors 


coming loose and causing accidents. 


and were made, some of wood faced with 
leather, others of leather only, and others 
again of solid hard felt, turned to suit the 
profile of the piece to be polished, and 
covered in the usual way with flour emery 
of suitable grade for the class of work to 


be done, There are also shown some of 


the different shape: ot bobs, the best re- 
sults being obtained from the solid felt 
ones, as they adapted themselves better to 


the contour of the surfaces on the work. 


The speed had ot course to be consider- 


the bobs 


large st be Ing but 3 


ably increased, as were of small 


diameter, the inches. 
I think that component parts of cycles, 
electrical work, guns, ete., could profitably 


used in 


be polished on this plan, and if 
disk 
good 1ob could be 


conjunction with the flat polishing 


machine a done at a 
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good of all this,” it is undoubtedly the 


very best system which can be devised for 
work in a shop building a single machine 
of special design and new type, or even 


where two or three machines of a new 


type are to be constructed The writer, 


however, does not believe that this system 


is as applicable or expedient in a shop 
constructing a large number of similar 
machines regularly year in and year out 


writer found in a large machine 


The 
shop of which he had the management a 


few years ago that remarkably good re 


entering into an 


sults were produced by 


agreement with each workman when he 


started upon doing his particular branch 
from twenty to fifty 


of work upon, say, 


] ’ +. “1 . a + 
similar pieces of a standard construction, 
that 


stitute a day's work at the ruling 


a certain number of parts to con- 
rate of 


wages this man had been previously re 


ceiving, that is, if a man’s wages had 
been $2.30 a day and ten pieces were to 
constitute a day’s work, the value of the 
work on each piece would be 23 cents. It 














\ POLISHING HEAD 


made on 


The bobs can be 


very low cost 
the lathe by a youth and put in the polish 
for The 
well into 


ing ready work 
emery must be, rolled 


the surface, and if this is done their life is 


department 
however, 


surprisingly long 
I do 


every class of work, but where the surface 


not say that it will answer for 


is irregular, necessitating a frequent 
change of the usual style of polishing buff, 
it pays to have all the different forms on 


a single one. It is a great time saver, and 


the cost of the extra equipment is soon 
returned in reduced cost of work 
Birmingham WEB 


The Value of Incentives. 
Editor American Machinist : 

Too much credit cannot be given to the 
paper* by H. L. Gantt on a new system 
of rewarding machine shop labor, and al 
though his system, as he himself says, 
“may be attacked by an army of machine 
the 


foremen who inquire as to 


* Noticed by us on another page.— Ed 


untforeseet 


n 


was also agreed that if for any 


event which this workman could not con 


trol or was not responsible for he could 
not produce the ten pieces in the ten hours 
stu] 


agreed that if he 


to receive $2 50, in 


he would receive his $2.30.- It was 


further produced 


also 


eleven pieces he was 


which event the man received 20 cents more 


for a day's wages. The company saved 3 


cents on the net cost of the eleven pieces, 
but had increased its output 10 per cent., 
which was the “milk in the cocoanut” as 


far as the company was concerned. If the 


workman produced twelve pieces he was to 


receive $2.75, in which case, as before, the 
workman received 45c. for a total increase 
of wages, while the company had inet 


its output 20 per cent. and had saved tc 


on the cost of the parts made. From the 


workman’s point of view, he was guaran 


teed his whole day's wages and a certain 


amount of work was expected from him 


If he 


work by 


increased the expected amount of 


one piece he received a bonus of 


20 cents for the extra part 
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two extra parts, for the second part he re- running at a cutting speed of less than 20. in sk n r 

ceived a bonus of 25 cents, or a bonus of feet a minute; many of them were running f 

22'. cents for each extra part. It is unneces 30 feet; most of them were backing up at re 

sary ‘arry this calculation any farther, the rate of 3 to 1, and a great many at 

s it the same ratio for each rate of 4 1 In the beginning each ti t r g 





part produced. Over and above a certain) workman had his own shape of cutting 





umount of work the workman receives tools, which were of the ordinary good rt 1] \ 
a larger price per part produced, and this grad f tool ste \s standard shapx 
is the incentive for him to produce as of cutting tools had been introduced at 
many ext! parts as 1s possible vecaus were to be ] 1 from the ol rao ren 
here Ss, as vou might say, a premium ground 101 ii Ot e ad rel ae 
Ipor pren 1 On the her hand, the chines, it was gy t ( 
mpat es nothing in the cost of parts quickly the \ lvantage f c 
produced and gains tremendously in the in them. We did not attempt to force t ¢ 
creased output of production. This method use of these tools up work 
S I rs only pplicabl vhere a | ree epting | ( Y ent t . 
1 1 CT I milar part e to be turned persona ly a I I 
' —_ fron — — . i he ¢ ; | oe 
4 ] + 
TDS eT ( enet ot ne thre verag ey ¢ ad? 1 1 t 
mber « parts to produced on a cet { yy ) t t 
1 ‘ certait “= I esigt ' ' 
s rt nec epting in the ¢ of w ( | nd g » I t ) 
| g I g I 
pe? el < S \ ee yal t! ~ ) S t 
g Soon th th = Oo ste . 
Oo! ! le ‘ hieuring ( rr\ } he 
* { \ ; i danv « rf } 
\ ry < ‘ en 14 t no SS i 
Q u it 
pr ey ed tl ( i ( he { —— 
SY eS Bite SSS 
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¢ . SC iI l | | ' | 
ty } | , | 
1) cy 4 ea | ' rt ' : —_—_ 
( Go ft t SIX F I ( yD uit 4 { } 
} } t = 
roun 1 to be i ' 7 prac , Si ee | 
} - 
Cssl \1 ( eS t 1 ‘ ( d r¢ | _ oe 
t] it <« rK1 1 bec ymmes eCxtre Cly . i mM I S =a oi 
cal inspector of the work previously Of com recore ng ~ ~~ 
~ + 
Ol | t pe t i I s c \ J 
perfor ee nd is case of ‘ ut it < . ‘ ‘ Ty 
\ 
ngs \ ~ n (ils Ve t ( ch oC , (i\ ( ( rt 
1 ' * P \ J _ 
tT re strengt! or or t 1 f System t 1 t } 
I 
nes f ep n questio ut a ving \\ . \W — 
I v 1 ext? pie ( TO ( 
Vo! 1 » |) nN? rat I 2 4 ’ 
( ( ( 1s Draftsmen’s Troub'es. 
ng any other workman do his par ditor Amet M nist 
ae the writer ] \ great ‘ ‘ ‘ ‘ 
I nic ( experience to w tt<n ‘ 
() offered f tl. chang: = oaiia t . 
| d. Esp { 
< ne Wo! l t more co! where t] ( . 
- I 
ent r ] ) cut t tron 1 ‘ ; 
i 
f ) { \1 . york , ers f1 " ‘ 
whose d ne © in the ts ng out at _ 
rgel \ WV 1 f thr Ip ' 1 
| 
ve dor Ps take reduct f 2: det R ' 
pe nt 1 t re @ derst ling ’ ne . 
plan c ’ o r ] f the pat that was ft ey ¢ rt f 
, ( parti ’ \ WV e ‘ iv } thre t Oo 
vert med nd lec enating +] + ¢ new nstruct ’ p rte 
tool s ( tf a partici r type, whicl mpract 
\ ery ff at subs ind had \ few concrete ¢ f act f 
acking pec of 41 t was als ‘ S y | t read 1-{ _ P ‘ 
Very sto no F y tl \\ rkmet out : . 
whet ; nethods were put in operation \ por e piu : : f 
i ( aC t OlS and » pu re I » ore eng ¢ < \\ 


particular shop he has in mind there were umount of this work to be don ! 1 ! | een t t 
no plar n tl shop running at a cut size tha 8o-ton punch was required, it ‘ ¢ r 
ting spe I ver 0 Teet minute il d was des I le t keep the weight « t t] t t ; 
many of them ran as low as 12 to 15 feet machine down to a minimun t w ‘ event \ the endent 

: ' . ; ‘ , 


None of these planers had a backing speed cided, therefore, to make the machine of 
greater than 2 to Phe ist time he oil-tempered  nicke steel forgings, 1 raftsman laid f e f 


Was in this shop there was not a planer chined to the desired form. Fig. 1 show liscus HH f 1 lay 








QU 


various markings in soft pen- 


turned with 


iven to make the 





cil and instructions were g 
thes (which were 4 inches outside diam 
eter) 5-16 inch thick, to make the joints 
irned inch taper per foot, and to be 
held together by three taper pins, the walls 


half of the joint would be 


2-16 ch thick and the tubes would be 
| ed together in the shop and shipped 

24-foot length The draftsman had 
ever met the superintendent, but at once 
concluded he was a very great lunkhead 
There being no alternative, he laid out 
the tube iain, however impractical it 
eemed to him \ few days later he met 


the superintendent and found him to be 
practical, and the ab 


this 


111 
quite 


urd 


particular 


reasonable and 


conditions credited to him on 


job to be, for the most part, mis 


understandings increased by passing 


through three own 


the 


leaving his 
Had 


me to the draftsman’s 


after 


the 


minds 


before being laid on 


papel 


superintendent ce 


board, where the job was in hand, a clear 
understanding would have been had at the 
tart instead of the result of three or four 
days’ worriment 

Another illustration was the case of an 
automatic Operating cle h to replace t 
emi-automat on This was designed 
for trial only, going into a limited space 
n the ¢ ting machine 1d using the 
Lm nections thre emi-automat 
device The machine was experimental 
b had shown the elements of succe to 
uch an extent that the president had o 
lered two of that e and four heavier 
machines to be built upon the same pr 


with modifications shown to be ad 


visable by trial of the e) 


He was in such a hurry 


chines that he would not wait for a tri 


new operating device, or allow it to 


igned, taking the necessary room 
to make it accessible or strong beyond a 
doubt, but the de 


trial only 


used sign intended for 


Che resu 


the 





cost many tim origi 
and rep and had to be eventually re 
placed by a modified design before the new 
machines were an entire succes 

Now lraftsman knew better than 
invone else ie weak point n Cc ¢ s1igt 
necessarily » from the limited space duce 
» adapting old n line, and hae 
there be frank discu 1 of 
mecl on wl i the d Itsn \ 
have hac av, there tle ck ) ut 
hat new devi \\ ld have 1 » ce 
ened to meet the new condition 

The good dt il ma OVE nis W nd 

ften more hurt by the f fa a 

rm than those whose pocket-bo suffer 
If he met on a bas f « lity and 
he pi lig f reason is turned upor 
he drafting board, we may expect bett 
result I know of a drafting room where 

] Col ered bre Cc! f a pline Tor 
one man to go to another’s board to lend 
any assistance in a problem which the 
other does not fully understand. The 
chief keeps a card index of the men who 
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have been there’ and in looking it over 
he remarked to a new man something in 


this line: “This man (referring to a card) 
wasn’t much good; this man left and saved 
me the trouble of firing him; this man was 
. professional floater and floated away 
from here also; this man tumbled to the 
fact that he couldn't hold his job here 
much longer and lef | man got fired 
point blank,” etc. Yet they wonder why 


they must be continually breaking in new 


men, and why, when they do get a good 
man, he so soon looks to nother pos 
on 

l once heard an engl eel ay to one Ol 
his draftsmen who was working on a dit 


ficult job, “This is a search fot 
Now, 


reveals not only a friendly relation, 


the truth.” 


izle expression 


that s1 


but 


the proper attitude towards the work in 
hand Ch man has always had loyal, 
earnest workers in his toree Hle makes 
fa practice to get tl S Up rintendent, the 
hief draftsman and “the boys’ together 
C4 t weel and dise iss the work \ny 
one is at liberty to offer suggestions, and 
f they are g Mod ones he ire apprec ited 
lf they are impractical they are shown to 
1 so by reason, and are not scoffed a 
{ nder the se Tela y young mk deve 8) 
rapidly into good design 

| once heard the president of a company 

\ “Draftsmen are unt mable; they 
vant o learn ut they want » be well 

d tor lea 1g He lost sight of the 


raftsman learns 1s the 


company’s gain, and that the draftsman 
is paid, not for what he will learn (which 
s clear gain to the company, interest on 
the investment), but for what he knows 
vhen entering the company’s employ 

[ once heard a draftsman ask anothet 
why he went so much into detail on a 
certain job and put so many dimensions 


which were difficult to obtain on the draw 


ng, when in all likelihood most of the 
work would be done in the field Phe 
reply was that he was familiar with the 
b, in fact had most of the dimensions 
n his head and that he wanted to give 
the checker lots of tro determining 
\ het they wert wht « no Woes not 
h \\ wrongs pil 
l am of e opimion tha cultivation 
tf more 1 mate rel een assist 
t chiet supe! itende pres lents 
nd e draftsmen, an e gen 1 discus 
of the work in hand by a a more 
1 derate attitude by those in charges I 
lec ones eally doing IK vork, \ n 
very oreat 1k « ( oe ie aratl 
! s troubles » In ig problems 
ind in many ‘ where now ere 
( cien ere will ¢ € ala if 
7 \ DRAFTSMAN 


Pulley Boring and Keying. 
Machinist 

has passed 
147, Vol. 25, 
if accuracy required in boring 


Mt 


editor American 
Mr 


Some time \hara’s 


nce 


irticie, at page 


attempt at page 7Ol to draw 


‘ 
rs 


Swift's 


h 


the 


l 
a 
i! 
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] 


im out, but it seems that he has not given 


M1 


ticularly anxious that he 


information asked for by Switt 
should 


Hay 


ré bored, keys at d and keye d O1 


was par 
nswer Mr. Swift, for my own benefit 


ig bore 
hafts, a few pulleys, couplings, gears, « 


nd having had the opportunity to see how 


al 

a portion of them stood the test of time 
and abuse, I think the limit of error should 
be very small; that the fit ould be as 
good, in fact, as the one described by F. A 


S. at page 800, especial 


are not split. The trouble with most pul- 
leys, more especially with large ones—or 
more noticeable in large ones—is that the 
bore is too large and the keyseat askew 
if both faults be in one pulley there will 
p ssibly be trouble Gene y people out 
side of the trade put the blame on the pul 
ley makers, because a shaft has such 

nice finish; but most of us are aware of 
the fact that shafting varies trom .oo1 t 
co3 inch, and if a large pulley is bored thi 
size the shaft ea 


\ 


is supposed to be, we hav 


+ 


1b which possibly will give trouble, 





ery probably will if the hub is recessed 


and two kevs ised Recent | keved on to 
a 315-16 inch shaft a 6x20-inch pulley 
with cored recess; there were fout nch 
set-screw rewed » countersin| i 
the key Chis shaft Inning a shot 
time, broke in the cored p ot the pulley 
hub; the shaft may have had w at this 
point, but it could rt be disse ed, as 
the ends were rubbing togetl five min 
utes OTF nget bef re I nein Wa 
stopped The key appeared to be worn on 


tl 


ie sides. I suppose someone will say tha 


the key did not fit sufficiently tight on t 
sides, but it was a tig drive with the 
edge Did you ever y sledging up 
long key that was a snug fit on the sides 





where the keyways were cut askew and 
one keyway was a little larger than. the 
othe I can truthfully say it is not a 
nap, ane trying on the workman, wh 
would rather have such work a little more 
accurate Had the key fitted t shaft as 
tightly as it could be driven with a I-pound 
hamme ind the pulley been jacked o1 
with 30 jo tons pre re, | am confident 
t would have stood the ket and ed 
the users the price of Lats 4 expr 
of fitting, loss of ti ‘ U ] t 
workman can fit a st ey tigl 
to burst the b, W ittle too tig 
for tl ep on ot t ) d worl 
1) \ ( \ Say \ ld llav¢ ee! 
TOOK » if you had t t the st 
low If in bor VS act 
itely { S1Z¢ nd e | ( ( ( ked O02 
| ery good e for the shaft 
» be sea for perhay ft } " 
nk, and if the pull ig fit, when 
s pushed against the |] will ke 
the wor! ! b] 1) ‘ wit 
chamber cored in the ht w the flex 
bility of the shaft to w set-screws and 
keys ( My fathe s experienced 
this trouble witl standard make of pu 
levs The key—called, I believ i gib key 
is head nits | e dt en 
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out, but where there s es s reg to t f \ Q r 
¢ id ( ind Is he & whe ¢ ) 
ind these are thi es Wl e doct d 1umber ‘ 
with ratchet id dr even this is low t 9 é M 
better hat o the ible ( ¢ 1 
rew Jas | STA | eq 
one apid f 
A Work in Progress Record. cards from t ¢ 
Editor American Machinist: ranching out to the foremet f 
Having set dates for the delivery f partment, su r to the « carrier sy 
ertain engines, the question arises: How em W lepa 
re we to meet the dates We have just \fter the receiving clerk | received 
FOREMANS SPECIFICATIONS 
BLANK ENGINE CO. 
DATE TO BE FINISHED July 10 SHOP ORDER No. 15368( 
DATE TO BE SHIPPED Aug. 2 SIZ]; 10 x 10 
No. MACHINEIES ON ORDER I TYPE Vertical 
os 2} S| Si es 
re 4 “ I 
No. NAME OF PARTS =| =e] S| &) 4] 2| S| &| DRAWING NO . A 
PIECES | | Bl ofl | Al ml a 
1 Steam Cylinder ‘ ‘ ‘ ; 15980. G. &h0 
1 Steam Cyl. Outside Head 12369 A 
1 Piston Head ‘ ; j s 12369 3 200, 
1 Piston Follower ; 12369 A 
4 Piston Rings Ra 14180 QO 196 
1 Eccentric 1 136205. i 1258 
FI I HEI Pe 2 
( < 1 oO 0 g It \ ( W 
gine, and e promise v i \u ( 
gust 2 ( I 
\1 ( ntere | n g | 
om is ied \f ( 2 gon t ew 
\ reg rorm, I pec n e Ff 1D | ) ( 
(Fig. 1) I ving 
oC t ‘ s I I ( 
he can get castings n np ie \ 
DETAIL CARD Ord. No.__13aG80 DATE TO BE FINISHED lily 10 
| Size _-10.x 19 eo - ; 
Steam Cylinder Mg Ge DATE TO BE SHIPPED lus. 2 
: [ype Vertical 
: : seine wT. ATA ns ee 
Drawing !j 15980 Pattern No.G.65¢ No. MACHINES ON ORDER / 
_ x 1 , Abb fad Pr 
Foundry , Planer Job NOTICH 
Rec. Clerk —_» Drill Job IT IS IMPORTANT THAT ALL PARTS ARE 
Boring Job Forge Sho] PINISHED ON DA Gi 
Lath Planer Beuch Tol I} PON aAeN A UNG SO YOu » YO Ol 
4 Ladd hcl Cl DWeUci AON 
P Vv MEET DATE AS ABOVE NOTIFY ( \I 
' i 
l } | AT 
part | oO ‘ re ‘ 
t ° 
mm ( ) t 
The det ‘ Fig 2) ] 9 ( { f 
filled n bot! le d placed Q g he \\ 
regula d b x Ss toa <¢ rd ( lt I rice \ la d 
nade x box rl r l ‘ ( gs J t It 
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respect | think the machine shop has been or getiing it on the beams overhead. This could be ebtained by one not informed 
adly neglected, and I hope this lette: Il is only perpetuating instead of abating the and trained to the work. The serap man 
wake up some of the readers of nuisances Che only proper place for scrap, at ore end of the business should be a 
7 1 1 | | ’ 1 , 
AMERICAN MACHINIST, especially those and that only temporarily, is the scrap pile. specialist as much as the purchasing agent 
who have other schemes for keeping co: The rule of “everything in its place’ ap- at the other end of it, and he should also 
rect records of work in progress plies as completely to every scrap of scrap be appreciated in his work. If anyone is 
Holyoke, Mass C. W. PutNAM as to the best tools of the shop for a moment disposed to think lightly of 
The most imperative duty, next to the the position of the scrap man it may be 
The Scrap Man of the Works. maintenance of the scrap pile, the scrap well to remember that in the old shops 
Let the neron. denart t , bint mares , , wine at the toe & 
: ? shed, the scrap department, or whatever ind in some even at the present day 
Editor American Machinist: ‘ er ‘ as es ‘ : , ' 
1 . if mav be, according to the size of the 1! 1s a position held only V the 
With the constant improving of ou é I 5 ’ 
; - establishmet he final « yosing of th Old = Mar I remerabe well nthe 
methods and the minuter developing of ; a 
, , ] crap Phe crap pl tl 2 so in Nitty how oc¢ mally the boss got a 
our economies, it might be thought that 
; ently ne« d ( lowed = gang of men and went through the works 
the volume of scrap accruing in our in ; : - . 
1 | 4 1 , | to grow aim ( ct WwW! COLE re rap nad the Vi new that 
dustrial establishment would = diminish ; nie ; 
' ; ame , mks mless ere re means rovided tor it ‘’e was doing it not r the good rf the 
and that the duty of looking after it woul 
" pat rn? 1 lh t | nd } T¢ ~ vh T 1} ] ] 1 1 T Y a] 
‘ . ( ( ( where r r pb oO e mone f ve ng eX 
ecome less onerous 5 p. however, we 
1 } 1 1 Pp ( p ( 1 lhe ¢ Se \\ en | . o 19 ff n trip 
Have Vay with u hough undoubt : 
: ' 
‘ roathe neu r tha ( 1) ( ne t quent pre 
edi chat tel | ( p ¢ nL 
2 t ! 8) g » 1Mpor}T nt ! ISEFH SWIFT 
thr n We | ( waste of 
dl sertive — 
raw mater to produces given qual = : 
} ) mal 
of finished product, fewe 3 wadouk p ind Care of Half-Tones, Electrotypes, Etc. 
; cially Qo ) { (i ; 
ed 1 \ nding our efforts to in Editor Ame n MM 
: eran . oon ; 
cr our means of making them, but lo g many ne irg 
; } v thre 1 led tings 
there n immense mou I crap oft ( adm t ! ( i s I re 
| : ‘ : 
' se ce ot WN ( ) i 
( ne ) nother na om mie i es, t t re ( t ¢ type 
id | 1 vhich ‘ 
e prope won of tt CTeCASt rather , I ’ ( ta pl 
‘ . P ( begit > raw ma 
dimit and thi tendencyv n \ e « Nn nat ri CSE valuable t 
, te l, but y every 1 which 
pected t iT) tte We ma mistake ; : ( 1 p } 1 i drawe 
» lone vu opera n 
ine Lwal vill nad eV resu rgzeiy , P ( i ( vanted a 
a, i ( \ S oO! to th F 
nm scrap \nd then e find : ‘ : end f ' n 
; mmediate distribution of scrap is that it : 
Way f doing thing ind ge ip bette : irching ft | re nad vel itten 
TCDresc t 1 ( " in 1 } ; ; 
ind ma es, and that makes s ) ea liged t ep t t be 
difficult ) t] so much of t ’ 1 
of the old on Thi production of set : p ; round 1) 41s pre | ‘ 
, \ e | ( ed I \\ 
n this way must be approved of rath : _ fulnes f S¢ ‘ en ' 
‘ ; mn ng ind ( ermination should . 
than regretted, and it can be taken uN Vy agai \nothe f | gone at 
; le » rea e upo iS 6s n Ss po sible - 
evidence of progress and enterprise rathe ; hen pet ( fou vere 
11¢ Cl » Man Vio s to « eternally : 
than otherwise with dust nd hardly »>b lentified 
fighting d continually getting the bes ‘ ; ie 
Phe nu ince of t s that when crap ' ; p In on Tr tive tt Ss Witl vhich | \ 
‘ , oT th scrap ] H irge ¢ wD men | . . 
becomes scrap and is recognized indisput 4 pee : : “eae ; een associated a very good system fi 
; , a should 1 1 mat t considerable know , e ; : ; 
blv as s« rap wtois not the reby disposed ot ee , : ‘@ andiing these cuts, ete... has ween der 
: : eee edge and of larger de Ol He should ; , f; 
It has a habit of hanging around like a ; . : ; oped and 1s working very satisfactori 
<now what things are wo nd in what as 1 + of - 
poor relation. We hesitate a little about ; : ree It is an especially good thing for manu 
: B Capacity they re wortn it O the Ml-INness, 2 ‘ : i 
Wing and burying the poor relation, and nay. pepe facturing concerns having a large stock of 
; and should know the best wavs to conve ; ; 
scrap is apt to enjoy a similar immunity ‘ : Es cuts Chey place OXxXeS Measuring 
ee : ; them. He should know at once how best , , ' ' er 
while certainly no more deserving of pro , ; oo ; f2xX0 inches and 4 inch deep, with sliding 
; ; to dispose of each individual item, ane | | ' 
onged existence \ serapper. a maker of ’ Hoe : = covers Phese box ire nu red cor 
should act promptly upon his know ' 
crap, one who has the authority and the ’ : gee cutively vd the Iso 1 
edge, to do which he should of cours , ' 
‘nerve’ to say on the spot to this, that or, ; ; ered and places t ) ly ng t 
. Sota F Nave compiets tuthoritv. to he exercis : ‘ . , 
the other thing, From this moment thou » gs . " . ( rresponding TUTTI Boxes of lt 
: ee of his functior His duties should bi ' 1 4 ed ee 
art scrap” is all right, but still many con E indicated above wi take a the cut 
executive and purely advisory ae : ; : 
ceri ire In great need of as ipplementary ; : Which any firm ordinarily cari . A card 
Si . The scrap man is thus not only a most— - , er 
scrap man, one whose whole business. it : ndex is operated i nt tion with the 
; necessary man, but. lh also a doubly ee ; aaah 
shall be to W Ip the ser ip ott the lace ot . . . . Z system, 1 card Of @a Cul pon which 
‘ : rotitable lan, so that. if he is effective . , , : ‘oie aie 
the earth » far as that establishment is , > placed a description mT tine ut and the 
: ; n his position, neither he nor anyone els¢ 
concerned It should not be necessary to ; : number of mi Or; e re se side of 
: ; need doubt about his being actually worth a : . ‘ 
say—and yet those familiar with the shops : : le card is record owing where a 
<f ’ the concern much more than is likely js .4¢, 1 vf 
will recognize the pertinence of 1 that , —" alf-tone was purchased, e date and ( 
“bbe : to be paid him He first of all at ones : ’ 1 ‘x Ss 
scrap should be got out of the way immed _ cost; also where, when and from whom 
: 3 causes the scrap to cease to be a source ot hi , , : ‘4 
ately, so that when it can no longer do any, | | 1 hind ne cuts made trom the halt-tone wert 
é ss by its unwelcome and hindering pres , 
good or be of any service it shall not, on the : ; ; : lacs ought, cos ft same nd a record of to 
. ; ence throughout the works ts Terreting ] 1 1 
other hand, be a hindrance and an obstruc , : : whom loaned and when returned \ 
4 Hei out and removal to the place assigned to , , , er , 
tion. There are too many shops where scrap ; , : glance at this record will show just how 
it adds to the convenience and increases : - 
that everyone knows is scrap is continu , 2 ; . , ; the cuts stand, how many are owned. num 
1] the comfort of all, thereby contributing 
ally in evidence t accumulates in thie ; ber in stock lL how mat loaned ri 
1 tl ll 1 to the shop activities one of their most ock and how many loaned Chis 
corners, around the pillars and under the , . vill ible th lerk to | 1 fl 
: necessary conditions of success, The sort- ‘“'! SMa@bdie the clerk <p MP a SOCK 


wanbiae .) P eee oe . ; 2 ’ af tho ont t —_ : 
benches, and much of it has to be handled ing and classifying of the scrap and the t the cuts and to see that they are re 
over and over again on account of its in concentration of knowledge as to the op turned by the parties to whom loaned 


terterence with legitimate shop operations. portunities for its disposal should spe when they have no further use for them 
The latter trouble is sometimes avoided cially qualify the scrap man to realize in There is nothing very expensive about 


by hanging the stuff around on the walls cash or in practical values more than this scheme, and if once put in operation 
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lispe nsable 


it would be considered indispen is 
he iviles oft buying them secre 





boxes can be easily made by the shop car ut, he has the privilege ying 
penter, as well as a frame to put them in, for what the stuff 1s worth that we could \ll right, J 
and card indexes are cheap The boxes get out ol then If we sell any gas iT I t 1 | \ to 
ire so arranged that they can be pulled the lease, we must ther pay him fifty t lt ‘ t 
out by 1 sm 1 knob t the front ( llars 1 year 1 Cat \ sold tt | \ 
L. G. STEBBINS else meter the gas nd pay him tw " ‘ 
a aaa ita cents at ‘ b Tee \ { \ > ( 
Echoes from the Oil Country. are likely to be sm ve are not crowded — that Spot | Oil 
GETTING CRUDE OIL. THE LEAS! nthe time. The first well must be started — gamiz 
Hello. John. How would you like to Within sixty days from the date ot the f $1,200 ' 
go in on an oil ventur I have a chances se and ell every sixty day I t ; \ \ | 
to be p f company s misery it we | e f ad wy ; ' Py 9 
lik Ss com] \ | wou 1 dike get \ nto . mu ul I ul \ 
pumping f fil ‘4 f 


Cl t « » « 
e,and w getting e company 1) n paying ite c 
‘H nk ¢ spel I 1 \\ has trac vs M Ve ( 
f the leas Phere re hundred and sow ke , 
eighty Ct Cit 1 { Yi 1cant exactiv I Ve \ 1 \j 
4 ‘ ‘ t 1 TT g { ? u 
, , : ] ‘ 
ose 1 | ' re i T 2 ¢ \\ t 
I 1 Y + " V« \ ]1 « 
. ‘ yw \ 
( . , { ; we ‘ee ery ; 
gu Crs g or ngs Ve nit I f 
Pp I 1 il \V ¢ viii T ‘ . I T ; | { 
OWwlng Why 1 p the cr¢ hre ' : Ss t , 1 
S ] old Steele far whe ( n tig ‘ 7, 
Oil Johnnie hailed from; then Pit Hol ght x DI teat ot 
> OMly tew mile y. to vy not 9 1 ] ) . 
f Cash Uj Egypt, or Red Hot figuring it hig ug ape 
a I figure that the first w oI 
l go anv ft het that dire n ) t SI.200 As w ] ¢ 1 : 
ere wouldn't be any use of trying to g fourth ¢ et ‘ ; 
Mm oO! deal w I ten-barre wells ve to pay $400 lt et ¢ 
going ind how mucl nonev will for the first five lf the w 
need to swing my end of p for better than a b aes a 
? 


S sy ‘ cig 
he lawve1 aor 1 for an eight! HH t t \ 
[am stuck tor 1 é dif I can rope ring I g ) f 
I supy t polite w f ving g 1 ( ‘ \\ | 
hat tl ‘ re ] , red ne tt \ \ . ‘ ' ] ’ 
t going to « him t v ¢ v 
It rd to say what l cost before ( \t I ‘ \ e 8&9 
( ( ] g \\ It S ‘ ten r ftitte marr , n for \\ () 
r\ ) \\ ( ge ¢ ‘ \¢ CVe ) t 
tho feet deep 1 we can figure elf and seve r \ \ 
| g 
ip firs \ cost t di nything f the way rl & MM f ( 
( ably nearer twel hundred don n $3,000 \ vine $1,000 f ( ‘ ~ 
You ( "\ hb bout this way gging p d pumping would 1) f 
Hank has the lease that is his part of 1 $2,000 to pav tor won ‘ ve P tar 
nd he w t us in o1 f we carrv | would be « ugh, tor t more we dril ‘ i ) | 
for the first we , shows wheth«e cheaper we can ¢ t \ e tin \ c ( $i .f 
there S ny ng thet or not fter tha got inotl wi down 1% p! ductior tu { | 
we each bear our own share of the ex iould carry r f the wells, and be ( ‘ 
pense We will have to give one-eightl tore we g ( venty down we shou O Mm j ‘ 
rovaltv: that is. the owner of the land gets begin get mething ba {01 elve fur t oO m { 
on ghth of ll the ( Ww produce free Phat sounds very 1 ( ind vou cat ( I ] 14 cg 
t cost He also gets gas enough for his count me in Chere is one thing about it ng ) th direct nt 
experience out ot f | tor el wit 
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The Eye-Bar Chain vs. the Wire Cable. acquaintance with Mr. Hildenbrand and 


AMERICAN MACHINIST \ somewhat strenuous discussion is tak- his work we feel confident in saying that 





ng place in the columns of our contem those who attribute his position to any 
Issued every Thursday by the porary, [engineering News, and also to unworthy motive whatever or any other 
Hill Publishing Company some extent in certain Brooklyn newspa- desire or intention except to do what is 
4 1 9 ‘ 4 1 
World Building, New York pers, on the question of whether or not right and for the best interests of the 
the eye-bar chain or a wire cable is the community, simply do not know the mat 
Also published at 6 Bouverie Street, London, E. C. ie sa ar ep 6 . a a ' 
it al alae cocaine better for a suspension bridge. Of course, and are bound, sooner or later, to discover 
Name and address must always be given—not nec. it is well known that the eye-bar chain for their mistake 
essarily for publication bridges is an old device, and those familiar ————_—— - 
Address all business communications to the Ameri= 31 ese matters have generally believed Naturally there was at the Saratoga 





can Machinist. Matter for reading columns may be 
addressed to the Editor. 


Subscribers can have address changed at will, 


1 
| 


that the use of tl 


e wire is a more modern convention considerable discussion and 
development However, Mr. Lindenthal, ¢omment upon the action of the Civil En 
Give old and new addresses. Date on wrapper the bridge commissioner of New York,  gineers’ Society at its previously hel 
denotes end of month in which subscription expires. comes up with a plan for using eye-bar meeting at en and this nities 


Subscription Price : chains of colossal dimensions for the new” eyen by men who belong to the Civil En 
$4 per year, postage prepaid, to any post office in North East River Bridge about to be constructed gineers’ Societv as well as to others. was 
America, $5 in all foreign countries except Europe ; 7 


and maintains that this form of chain is generally by no means complimentary to 


I'wenty-five Shillings there. No back num- , ; ; ‘ 
aie Maen alia ee Wie elle better in every way than the wire cable the Civil Engineers’ Society. or rather we 
by newsdealers generally. On the other side of the question 1s, should Say to the few wl seem deter 


European subscriptions served by the AMERICAN chiefly, the engineer who, far above all mined that the society shall do nothing 


Macuinist Co., Lrp., 6 Bouverie St., London, E.C. others, has had the most experience in in the wav of co operation or recognition 





the construction of cables for bridges, Mr. of the fact that other engineering societic 
Entered at New York P. O.as mail matter of the second Wilhelm Hildenbrand Mr. Hildenbrand  exjst or that they have a right to exist 
class. contends, and seems to prove by most sim The general feeling. we believe imong 
L g al ig, W ve, al g 
ple and conclusive calculations, that a wire the members of other societies is that. it 
Cable address, ‘‘ Macuinist,” N. Y. cable can be constructed for less money would be better on the whole if the Civil 
Licber’s and A 1} C Codes. a2 ] ¢ : 
han a chain of equal strength composed Engineers should conclude ‘t to go int 
a of eye-bars, and that its lighter weight will the union building project The success 
Of this issue of the AMERICAN MACHINIS1 ilso reduce the cost of the tower and foun of the project is assured without the 
- , , r1- + - = ! an ee, - si . . . 
1S,250 copies are printed Total for 1908, 80 dations This is because so far as known operation of the Civil Engineers ae 
far, ST6.250 Vone sent regularly free None 1 o ve . . : i patie ‘ ei 
7 the be steel that could be obtained from js generally thought that if any consider 
taken back from neies-stands No hack num : ‘ = he sales oaK et tite s all COMSIGCT 
bers beyond current year which to construct forged eye bars would ble number of soreheads are go g tO be 
have a tensile streneth of 175,000 pounds forced into the n ter thes 1] fter they 
per square inch and an elastic limit of get jn. by dispose nag very littl 
Contents about 45,000 pounds per square inch, difficulty that up and iT 
pacn = Wiiereas the wire used in the bridge now out of it. In fact, s declared by a good 
Molded Records for Phonographs 977. approaching completion has an ultimate’ many that. were those only who conducted 
Foundation Bolt Washers............ 979 strength of 224,000 pounds per square inch the reactionarv campaign t Asheville to 
. o e ad : aii ne 

The New Machine Shop and Foundry and an elastic limit of about 190,000 he considered it would b preferred that 
of the Pencoyd [ron Works 7. Oso pounds per square inch It will readily they should fle ck by thems Ives but it is 

Largest Freight Car in the World.... 981 be seen that wires made of such material recognized by manv men. members of 

ry rinee oO ee isc “eS {0 an 1S TIS] y he ro 7 oO . » ; 4 1 . 1 

Engineering Remuniscences....... 982 and dispensing with the large forged eyes other societies as well as the Civil Engi 

Numbering and Filing Drawings OSs and connecting pins make t suspension neers, that the ereat body ot the last 

The Art of Generating Gear Teeth—I. 986 member much lighter than would be pos named society is composed of men who 

: Tr: Screw Thre: i sible 1] » c ¢ 1 11 ; ‘ 
Measuring External Screw Thread Di ible with eye-bars, and it is in this point 4re not reactionaries 03 petrifactions and 
. "4 ’ ] ? ¢ ‘ — 
ameters—Errata........ .. 988 of lightness with its accompanying econo who will be most unjustly de with if 

Come BF “ee of : or ~ it » hint ve cee ise 1 ; 

Some Features of the Drawing Ofhe: my that the chief advantage seems to li the society in which they are most inter 
System of the C. W, Hunt Com Nevertheless, Mr. Lindenthal stoutly main- ested and from whic y ought to he 
pany . ; , : g&g tains that he is correct in his contention ble to expe mi fessional way 

ae. | See aie End “astle f Ry 1 s stout] a a aOt des . . : : aa . 

Winding Machine for Coils of Flat ind j utly maintains that he will go ; shut out from the benefits of Mr. Car 
Copper Ribbon ; ggt ahead and either construct the new bridge negie’s generosity () ‘ ) ne 

The Railway Master Mechanics on the of the eye-bar chain or that he will con those members belong ’ us 
Metric System 994 Struct towers placed upon pivots at the cocieties feel as though the { . stand 

. } ‘ 

Hydrostatic and Spirit Level errata. 994 ottom and arranged to swing at the top n le way f this ac . should 

ory] rot : ( to Ovi FO xT) S10 ind cont *t1 

Legal Note 94 to provide for expansion and contraction; e compelled ; lanage 

No Danger of a Fall 994 these towers, as he claims, making it im ment i aliens in the 4 | Binainssra’ 

Letters from Practical Men g95-toor possible for anyone to apply to them steel — Society nd ti belj t tl n 

- - . Al ‘ . al ul tiicy A! \ ( i 
choes. fre t] dil itt ‘ wil ‘ables, hence kine the chains 1] : : 

lechoe from the Qil Country 1Oo[ Vire cabies, a I Making 11¢ chain pelling force w come pe of a 

The Eve-Bar Chain vs. the Wire Ca necessary his, however, is manifestly yote to be taken mone the membershis 

- ‘ ‘ , aN ali , ~~ ( il rf » Vv 
ble 1002. a misstatement, because it is obvious that 


New York Foundrymen’s Association.1002. Wire cables can be applied to such towers / ; : f 
: tes PI ry New York Foundrymen’s Association. 





Some New Things 1003 as well as an eye-bar cl 
Technical Publications 1003-1 fact we are credibly inf [t is announced that the owners of foun 
\ Shop with Mechanics in It 1003. are already suspension dr es in Greate New id vicinity 
System for the Little Shop 1004 cables using just such to ; ee formed an Org nhizal which will 
Grinding 1005 denthal proposes to build ve known as the New York Foundrymen’s 
The Premium Plan at the Blank Blank Che question seems to be complicated \ssociation It is understood that this 
Engineering Works 1006 somewhat with local politics, and Mr. Hi issociation 1s_ the tgrowth of recent la- 
Personal 1007. denbrand is charged with acting in the bor troubles Most of those who have 
Obituary 1007. ‘Interest of Tammany Hall. This we sim gone into it are members of the national 


Commercial Review 1007. ply do not believe, and from a personal society known as the Foundrymen’s Asso- 
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ciation, and it 1s 


nguage as tl wl 
ject of the local society is to deal with school edi n can 
local conditions The following officers book is thus well adapt 
have been elected: President, H Van oft readers who w sh 


understood that the ob- la 


AMERICAN 


Atta, of the J. L. Mott Iron Works; vice pe n of ele 
president, Lawrence Fagan, of the Fagan eding c g t 
Iron Works; treasurer, Francis J. Jack he parts l wit 
son of the Hecla irc . Works; epaieras ‘A New Svste1 f 
Henry ( Hunter. The Executive Con Shop Labor.” By 
miuttee consists of the ofhcers, e2-ofmMet | 

a : ‘ O24X10 Inch pages 
and John J. Riley, of the John J. Riley 


Company; T. Schiever, of Schiever 


and J. F. Arnold, of 


ine Company, 


Pr 


Ne W 


ice 10 cent 


MACHINIST 


nave OnLy genel 
understan nd the 
ed to the ge circl 

nders d 
, 

n ery. witl 
know " cak 
aqaing 
) . 

Re \ aing \I ( ( 


; This pamphlet eprint of an articl 

" I I 
, which was first p ( Cassier’s 

Some New Things. 
. Magazine It describes the Taylor-Gantt 
LARGE ELECTRICALLY DRIVEN PUNCH AND 

SHEAI bonus svstem ( which the reasonabl 
The half-tone shows an electrically "22IMumM Um ' Biver ) San 
7 1 ] 9 Tony } na ) ] 
driven punch and shear recently built by be don det ed betor d, and the 
Williams, White & Co., Moline, Il, for workmat Pp s over day wages 
the Puget Sound Navy Yard, Bremert case he dos ‘ 1 e nated 




















E ELE CALLY DRIVEN 

Wash lt dithieu ( e 1 1 Nhe t 
half-tone the e ot | ¢ | 
depth of thr n each end 54 
ind it has « pacity I p r o 2 
h I ch ste¢ lat Phe 
chine is drive Vy a 20 horse-p er We 
inghous d irren and 
te Its weigl ibout 100,000 

Technical Publications. 
Electr Eng ring.” By E. Rose Lt 
berg; translated fro German by 


WwW. W 
267 6xg-inch pages with 263 illustration 
John Wiley & Sons, New Yorl rice, 


. 


1.50 f 
This volum« the outcome of serie 
of lectures to the workmen at taff of ay 
] ] ] - + +7 ’ y . ol + 
large electrical manutat g works [ 


describes the action and properties of vat 
ous classes ot electrical m cl nery, 
gives very little attention to calculati 


Tr ’ ’ : } 1 
The author has endeavored to use such 
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I'll bet they can’t get improved mechanics 
from New York Rosert J. HEARNE. 

“Néew Zork.” 

Probably if these men were put into 
Mr, Hearne’s shop where they make 
things very different from cel spears and 
‘lam rakes, Mr. H. might get a very dif 


ferent impression of them 





System for the Little Shop. 
BY L. J. YEOMANS. 

We don’t exactly come within the Oil 
Country, geographically, but the condi 
tions are either so similar or someon 
there makes so much noise that the 
Echoes” reach us regularly and stimulat 
thought along many lines, and we learn 
to look each week in the AMERICAN Ma 
CHINIsT to see which of our troubles M1 


Osborne has decided to consider in 


that 


that the big fellows out of the woods use’ been without 


d 


al 


1} 


ad 

was made, and of where it all Was, by rate and cost of materials, ete are filled 
involuntary process of memory, but when in, and the total cost noted 

people outside our sphere began to tell \ space will be seen under the innocent 
each other about what good stuff we made, heading of ‘“*Remarks,”’ wherein great dis 
when orders from all over began to pour crepancies as to cost in comparison witl 


in, and when « 


ill sent in peremptory orders to ship so the observation he for ! 
many “In accordance with Form 5 on r¢ It may be d that the foreman put 
verse side of this sheet,” ete., we had to that there himself to invite just such kind 
carry stock, employ more men, and over-_ ly criticism of his ways and means 
tax that tired memory until the inside of Then we have one sheet more, Fig. 4, 
the foreman’s head resembled scrap. which is stolen in theory and adapted in 
heap practice from a certain curious kind of 
I submit e forms we found use fo Construction Book, mostly of blueprint 


he man in charge could keep pretty fair pletion of a lot of machines, 
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a long hunt over time cards 


nd tell us about to get 1 
You see, away back, when we only had The Detail Card, Fig. 3, which, in real 


l 


few men at work, we did not make many ity, is a cost card of each part, is made 


1achines, nor any large lots of parts, and up from these return slips, and, on com 
one for each 


ccount of what ought to be made, of what part goes to the office, where each man’s 


ven the greatest of them former lots may be noted and brought t 
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L. S. HEALD & SON, BARRE, MASS. ~ 


REPLACED 





STOCK CARD WORK SLIP. | 


L. S. HEALD & SON. 





MN WAND 
UN SAN U No. Date 

Wanted } 
Mr. 


Please 


Time 





Return this slip on completion of work 
20... : ee — 


STOCK USED. 














— | 








FIG. © ORIGINAL SIZE 4!, WIDE B\ 


I have often wished I could buy a small 
edition of Osborne and have it on my desk 
for ready reference as I have my Kent 
Recently we have had a little experience 
with machine-shop accounting—in fact, we 
have a baby system well under way and 


found so little of real assistance in the 
gilt-edged editions that have been pub 
lished from time to time, and nothing as 
vet from the Oil Country, that it seems 
as if we might help some others by a 
description of our methods 

It is not because there was not plenty 
of “system” in the elaborate forms we 
have studied, but because there was too 
much, and all interlocking, for our infant 
needs, and there did not seem to be any 
thing very automatic about them, either. 

A little boy trying to play one of Cho 
pin’s waltzes on a bass-wood whistle would 
be successful before we could get a belt 


laced by one of these ponderous systems 


HIGH F1G, ORIGINAL SIZE 4)2 WIDE BY IHLIGH 


and speak of them in the order 


evolution: 


We answered our first question of I think ieone down there might write 
“What have we, and how many, and where’ up in its entirety f venefit of the 
are they?” with the simple Stock Card rest of us. It is a Progress of Work 
shown in Fig. 1, which may be attached to card, simple and sily kept, and a time 
the stockroom bins, or kept by the foreman and thought saver f he foremat In 
as most convenient, and which shows at a the vertical colum1 t the left are the 


glance how many parts are on hand at any consecutive numbers of the parts. When 


time, when and for what purpose they were a lot of machines is in progress, each time 
withdrawn, and when replaced by a new a casting 1s advanced to the next operation 
lot of finished stock by issue of a Work Slip a single diagonal 

Next to overcome was the difficulty in) mark is made under the head of that oper 
following up work and depending on the ation; when the work slip return stub 


memory of a man who was working on comes back the operation is completed and 


several jobs, before completing any, for a second diagonal mark across the first 
in accurate statement of the time, stock, forms a cross which checks it off and a 


etc. For this we got out our Work Slip, single mark goes to the next operation 
ot, all part 


Fig. 2, which is issued with every job given On commencement of a | 


out. When the return slip comes back to numbers on which certain operations are 


the foreman upon the completion of the not performed at all are checked by a 


work he knows what the total time has dash in those spaces 














AMERICAN MACHINIST 


July 9, 1903 

















We can recommend this little matter of re putting « egu e of 1 ‘ 
records to all the little fellows who do too. We don’t build a corn sheller ex 
inything that comes their way and yet but we come peri! ly ome 
Grinding 
a > = Ni } 
DETAIL CARD a. wl ; 
“ sf 
4 A 4 —_ A L + ‘ 
\y 
L. S. HEALD & SON, BARRE. MASS 
Machine Part—_ 
No. of Pieces Lot No Date Commeuced_ Date I shed 
—_— * 
Date LATHE WORK. Rate Hours M 
PLANER WORK. a 
. ‘ 
DRILL WORK. 
‘ CX 
ged 
MILLER WORK. 
Hlere \ | 
BENCH WORK. rt her | { 
r ( \ \ ‘ 
STOCK, In } | wv 
nd ¢ , - ving 
7 . 7 eo dl , . 
x = = — ] | ’ | ‘ 
I - }? ( e 
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REMARKS, liv, Ve ey Ca ( 1 t 
picuous in being is of 
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0: Ge 
I pute t t rt 
dime uv ‘ e e . a 
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pre tor } 1 ] 
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ect have been read by me with much 
nterest and profit; though I have to 
md that the first one gave me an 
npression similar to that of Mr. T« 
sel Swift The examples given 


idea that there w ( 





» many combinations of speed and ma 
utside my own experience as 1 
matter bewildering. In Mr. Nor 
ter arti we s m to be getting te 
) hing more tangible We are told that 
passable job of grinding can be done 
with the same wheel on a variety of m 
terial, if conditions of speed of wheel and 
ork are considered and attended to 
Mr. Norton says, to understand 
grinding, one should know a_ few facts 
thout hard and soft wheels as related to 
this 


the different sizes of grain, and that 
Mi 
kind enough to enlighten 
ur 


shops would require 


knowledge is easily acquired. Perhaps 


us on this matter in the near future 
ther he says: “Few 


more than three wheels for grinding cast 
ron, hardened steel, tool steel, crucible 
teel and soft steel.” Now this latter para 
graph has given me the moral courage to 
confess that a few years’ experience has 


resulted in the opinion 


confirming me in 
expr d therein I don’t think that the 
1 


ordinary machine shop practice really re 


quires more than four. Outside the power 


ful modern machines that Mr. Norton 
mentions, there 1s nothing on the market 
but what are purely finishing machines 


whose construction will not allow of rapid 
stock in an economic manner 
should 


very much consideration, as, being of mod 


reduction of 


Phe heavier machines not require 
ern growth, the present and future manu 
facturers will find it incumbent to name or 
provide suitable wheels to make them a 
success 

The majority of machines in use being 
of the lighter kind, something in the form 
of a working table might be useful if com 
lables 
are supplied with many machine tools, and 
The field 
but 
could be men 


piled to meet local requirements 


why not with grinding machines ? 


to be covered is extensive of course, 


not more so than others tha 
tioned, and some approximation might be 
given of combinations that would give re 
sults tending to satisfaction, with the un 


derstanding, of course, that experimental 


variation would be advantageous 
In cases where large quantities are to be 


ground, of one particular shape or ma 


terial, some little time occupied in experi- 


mental work to obtain the best economic 


conditions will probably be more than com 
pensated for by the results obtained, and 


notes could be taken for future guidance 


Something in the form of a table for the 


guidance of the operator would be of ser- 


vice until a little experience made it un- 


necessary 
I have given expression to the opinion 


that not more than four wheels are re- 


quired for general machine-shop practice, 


and this refers to some years’ experience 


in a firm manufacturing a good line of 
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medium-sized machine tools, and where 


the stock to be removed ranged from .005 
to .020 inch off diameter. 
having M. for a 


softer wheels as 


In a line of wheels 


medium grade, I used the 


follows: 


Grade. Grit 

For hardened steel, crucible steel and cast 

MOD covceecces cece wrt Terre e : K sf 
For general roughing before finishing, and 

for large, mild steel pieces........... L { 
For long, slender shafts, and general jot 

DE SEs osenes<ccceuwwene seus K 
For nice finish after roughing, and for any 

small pieces Ja wii sw abana L 12 

This latter wheel gave a_ nice finish 
vith any ltumoring, and was of such 

temper that it would retain its ring 


some time and all 


power for 
number of 


large 


by feeding down foas op 


With regard Lo feed or sic advance of 
vheel, it is advisable to substitute faster 
reed pulleys where fastest traverse does 


t give a eas ne-half breadth of wheel 
face per revolution of wot Rapid side 
idvance of wheel means that there are 


more cutting points engaged and the face 

is more likely to keep flat \nother ad 

vantage of a fast feed is that vou can gage 
» ] ] ] 

your work when the wheel reaches either 

end, and there is not the necessity to tak 


the cut off, which is the case when usin 
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is generally at the other end of the shop 


just when you want it 


Mr. 


Norton speaks of the grinding ma- 








chine being now the proper sizing and 
finishing tool for all cylindrical work, and 
my belief is tl ve said ft 
plan irfaces, Mm e espe lly where ex 
treme accuracy require I that mucl 

1 nd nl can saved nd bette 
results o ned, w m nes adapted 
for the purpose \t some time in the neat 
future, if Mr. Edito space W ll admit 
I shall be pleased to giv me impre 

ns of what req te for this purpose 
he impressions being e re of botl 
ic l experience and experiment in this 
{ “| ) 


The Premium Plan at the Blank Blank Engineer- 
ing Works. 


At page 906, Vol. 25, we published an 
extended series of table ne he bov 
title, ziving the summaries of e results 
obtained with the premium plan for a 
period of thirte months, the figures 


being given for each pay period 
Wi are now 7 


table giving in the 


a similar 


same way the results 


the year from March 22, 


obtained during 


1902, to March 21, 1902 


oO , End lotal Num Total of Time Total Time Total Time Total Premiums 
sarter naing _— 
' 8 ber of Jobs. Limit Hours. Taken—Hours.| Saved— Hours Earned. 

June 21, tgo2 676 92,719 "4 46,957 34 45,731 2 $4,014.13 
Sept. 20, 1902 456 74,159 34,408 39,751 3:779-19 
Dec. 20, 1902 705 118,334%4 52,340% 65,99334 6,353.30 
Mar. 21, 1903 . 707 116,413 '% 49,495 % 66,918 6,638 55 

Grand totals 7 2,544 $01,626 5 183,232% 218, 394% $20,815.17 

A YEAR’S RECORD OF THE PREMIUM PLAN, 

a slow feed, the time taken in getting it \fter the numerous detaile] exhibits 


back being a consideration 


Chatter marks often cause unnecessary 
alarm, and when not caused by a wheel 
that is quite unsuitable they may be ig 
nored so long as they do not get so pro 


final fin 
1 suitable wheel will cause them 
of truth, a 


nounced as to interfere with the 


ish. Even: 


to appear when it wears out 


condition that cannot always be avoided. 
The remarks about change of speed and 


suitable speed can be best appreciated by 


operators of machines, It is suggested 


that an indicator be put on the machine 


to register the speed, and it might be add 


ed that some better method of changing 
might be invented than that useful but 
exasperating tool, the belt stick Che 
many uses it can be put to is both a re¢ 
ommendation and a condemnation Be 


sides being useful for what it was intended 


it is adaptable for opening windows; it 


can be used as a measuring rod, or to hit 


a boy on the head by way of calling his 


attention, and it 1s so easily moved that it 


that have been published in these columns, 

it does not seem necessary to publish these 

extended detailed results, and we therefore 
the 

mary for each quarter and the totals 


yndensed 


sum 
for 


give accompanying c 


the entire year 


In a letter which accompanies the table 


from the cost accountant of the works the 
results of the past year, compared with 
those of the previous year, are thus re- 


ferred to: 
“The improvement has been great, 


very 


and I think the figures will surprise you 
The popularity of the system with our 
workmen is thoroughly proven by the con 


tinuous increase of time saved, and I 


can say positively that results anything as 
favorable as these would have been ims 
possible under the piece-work system. I 
am of the opinion that those who advo 


cate this system are either prejudiced or 


] 


do not understand the premium system, or 


both, which I believe is usual 


The results speak louder than words.” 











the Kenyon paper mill at Baldwinsville, Watertown Arsenal several years 


N. Y., the fire originated in the rag store George Shattuck Morrison. a distis 





» ‘ t iCN it) si) S ~ 
room from defective insulatiot nd the | renee vant Be f 
9 ed engine¢ d ge build ( 
elting carried the burning rags into every te othe 7 =e ; f 
part of the n before the machinery wr Morrison \ pM 
could be stopped tts and a graduate of H 
— - f | 1] S 
M Jules Garnier recen ak ¢ « tted SOx 
fore the French Society of ¢ ngineers pt In 1867 
how he repaired the cracked ket of a ‘ ng of 
cast-iron cylinder on his 1 vile. The t M IK City 
rack was not open enough to allow the ¢ \I 
passage of anything but a d, whicl f M c 
uggested the employment of the action of or n differ { f e ‘ 
( per sal n solution, wl readily de it \ | | ] | { 
posit metallic copper upon surfaces of | 
ror lhe cylinder was placed in a vert g v many of 
position and,the lower water passage being the great engil ring wo! now in prog 
osed,a solution of sulphate of copper was_ ress or being planned. He was pri t 
poured in through the upper opening. This f the An ( S y f Ci g 
iked out rapidly rough the cracks, but neers in 1895, I ve member of t , 
was Immediately dipped up and poured 1 \merican S$ f Mi 1 Eng 
gall t the top L lhe ng was re iced ( l I ) eng et g , t 
rapidly and e ¢ t \ was dis He wv nd mit 5 » 
ypped ; na n «¢ ; r)< ‘ f 
> = ( ‘ 
\+ 


ct ying reaped Me ace Commercial Review. ane aki | ntione ve 


1 ' . Pp the mp ‘ 
makes a comparison between the weight of 
] t tl ) \\ oreat PD g ; 
+} 0 ho e-] e enone ppurtenanes I + I 
f f . ¢ 
t dd uc ? rut tf OO Nn 5 W 1 the . ; 
orresponding weight of engine of . 
the sam 1D ty The weig f he ( ; 
rea f e 1 dif f 
oil engine w ( Vv ne vy 5 cwt \ ; 
0 rake ho pr vel doub icting, con 
densing ste engl d boiler would ! 
weigh about 2 tor nd co nd water to os , 
t for 60 n would weigl out I ton , 
3 cwl I t gy tot I 3 I 3 cw Oo! 
, , on the machinery ( i 
twelve times t! weight f the engine 
. ¥ ( ntlv reve \\ e 1 nery ( 
ind fuel Che engi \ uld oO upy a 
lit.e mor Space than ie eam engine 
, 1 , , , est iterer \ t I ( I l 
Dut consicde nN ( that engine and 
oiler yuntry have | nto fe 1 
oil 
ful 1 rence { tt ] re CNX end ¢ ie 
thei nl | ‘ pp ce \A\ | 
Personal. . a ee Atta te a ; , 
J. F. Mirrielees, who for years has been circles, and many contracts that assumed nnot t op 
identified with the machine tool industry a dormant attitude while it was in prog now 
of Cincinnati, has accepted a responsible ress, will undoubtedly be closed. Machin front I the 


position with W. P. Callahan & Co., of ery men will then have only the situation I f 
Dayton, Ohio in Wal! Street to consider in connect t] 


William Currie, of the Stanley Electric with their busines nd even this: to 
Manufacturing Company, who has been OF @ Mor hopetu spect during the past I 
Mr. C. C. Chesnev’s assistant at the Pitts week than fina l writers have been able ( f . 1 
field works, is now sales engineer at the t® record in several weel lf ve ngure / l 
Chicago office of same company not tl the n ison, with the u I I 
falling off nm t] generally nds 
ee ee compan . I Wit 1s he con I vitl 
Obituary. plete disappearance of the recent depre ents that v ' n the interin 
Henry Oliver Peabody, inventor of the sion in the machinery industry in a very learly to t t the former 
rifle bearing his nam lied suddenly at short time « 1 on Ww \\ er w 
Point Alles n Mass June 28, eighty mme cer \ t he utlook for f , \\ ed 
seven vears ol At the tbreak of th repetit I 1S\ t] ( ira . I pit 
Civil War Mr. Peabody was employed in erized it veal righter now tl determine 


a gun shop in Boston and there he pet it has been for the past two months t, and t d now lr) 
fected his breech-loading gut The arm Che recent lull in the machinery market Most gratitying 1 { the struggl 
was afterwards manufactured in large has been responsible for increasing the that while the pr to f pig iron is 
quantities in Providence for the Turkish number of machine tools in storerooms necreasing 1 thily nsumption keep 


Government, and was also extensively cop It 1s not so very long ago when it was g I 
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enough orders on their books to keep their 


plants going for several months to come, 


1 the influx of new business gives them 


ery reason to believe that the trade out- 
Ik is of the best 
[In the minor metals, copper forms an 


There has been a 


downward tendency in values recently, and 


feature 


nteresting 


he “official” prices have been shaded on 
j cent per pound in the 


Wall 


a bullish construetion on trade 


verage of 


pen market Street interests con 
tue to put 
how 
mand is. brisk, 


fact, the de 


ditions, which are unwarranted, 


To Say that the d 


not so, for as a matter of 


nand was never slower than it 1s now 
Phe attempt to bull the metal on the re 
port that the export business is brisk, is 


perhaps the most ridiculous that could be 


mad Statistics are available showing 


hat since the present year opened, every 


month that has elapsed has shown a de 
crease in the column of export trade as 
compared with the month previous.  Re- 
cent figures put the exports for the first 


months of this year at 63,816 tons, 


94,041 


SIX 


against tons for a similar period 


ist year. The best proof that consump 
tion is not what it ought to be, or what 
Wall Street advices represent it, is the 
announcement that the leading interest 
will shut down several of its mines. Tin 


strong, and prices are firm despite some 


adverse developments, the chief one of 


which is a slow demand from the leading 


consuming industries, followed by a pro 


portionate enlargement of the visible sup 
ply. Lead is fairly active and strong. The 
recent floods in the West have made spel 


ter both scarce and higher. In antimony 
prices have sagged off a little recently, be 
cause of an increase in supplies. 

The Wilmarth & Morman Company, of 
Mich., 


drill grinders, advise us that their ship 


Grand Rapids, manufacturers of 


ments for June were slightly in excess of 
those made by them for the same month 
last year Among the shipments were 
eight dry grinders to Mexico, London, 
Paris, and Portugal, The company has 


booked some good orders since the present 
month opened, one of which was for two 
driven wet 
United States na 


large direct-connected motor 
grinders for one of the 
stations. 

rhe Westinghouse Electric & 


Manufacturing Company, Limited, is now 
for the Bath Electric 


val 


British 


executing a contract 
Pramways, Limited, London, which in 
the building of the t 


generating sta 


liv 


cludes 
tion and car sheds; also the supply, de 
and erection of the entire 


ery equipment 


for the two buildings, in accordance with 
designs prepared in conjunction with the 
engineers of the Bath Electric Tramways 
Company 

he generating station equipment 1s to 
consist of three 200-kilowatt Westinghouse 


Yates & 


tandem compound en 


generators direct connected to 


Thom horizontal 
Westinghouse 


a Westing 


gines, and one 75-kilowatt 


generator direct connected to 
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house compound steam engine. Two 15- 


kilowatt negative boosters are to be sup 
plied, with a 12-panel switchboard, of the 
Westinghouse tramway type, as well as 
such other auxiliary apparatus as is in 


volved in a tramway generating station 
is to be equipped with 
Babcock & Wilcox 


boilers, and a 


The boiler-house 
three 10,000-pound 
straight-tube water-tube 
Clay 


sers are to be 


Cross surface conden 


eCCONOMIZCT | 


used, and also a complete 


equipment of water softening and grease 


separating apparatus 


The car shed is to have a capacity of 
On the 


front of the 


{O double-deck 50-passenger Cars 


second floor and across the 


sheds are to be located the offices of 
the company. 
The 


the bodies and trucks he ing of the Milnes 


rolling stock is to consist of 40 cars, 


well-known 
Most of the 


equipped with 


make, and the equipments the 
We No. 49B/go. 


cars the outset, be 


stinghouse 
will, at 
the Westinghouse magnetic brake, which 
should be found particularly useful on the 
I - 

Bath system, because of the large number 
of severe gradients 

The Blackwell's Durham Tobacco Com 
pany has recently placed an order with the 
Electric & 


an alternating current 


Westinghouse Manufacturing 
for 


kilowatts 


Company gen 


erator, 75 capacity, 250 volts, 
3,000 alternations, 500 revolutions per min 
ute, this being the third generator ordered 
] for its Dur 


vv this company factory at 


ham, N. C 


CHICAGO MACHINERY MARKET 
Speaking about the future of the ma 
chinery trade in the West, the representa 


tive of a large factory remarks that there 


is a rich field for future sales. Many of 
the present shops are conducted on lines 


been discarded by 


that have for years 


Tools that are ten or 


methods 
old 


are making money mm 


modern 


fifteen years are in use. The shops 


spite of the hand 


cap. The men may be doing piece work 
or there may be an absence of keen com 
but if Western 


shops were matched against some Eastern 


petition, these jobbing 


jobbing shops that are equipped with mod 


ern tools, the struggle for existence would 


be more severe There are shops located 


in the heart of Chicago, where heavy work 


is done on several floors, elevators being 


used to convey the material from one floor 


to another. As against the spacious shop 


equipped with cranes, these three- and 


four-story establishments would have 


small show for successful competition 


Contrary currents are moving in th 


machinery market, and it is not easy to 


obtain the correct resultant, for informa 
But there ts 


tion is essentially imperfect 


certainly much to be said that is hopeful 


There are sellers of who note a 


engines 


sharp increase in the inquiry during the 


past week or two There are perhaps 


fewer preachments concerning the passing 
of the that 


invites caution and contraction of business 


crest of the wave, a. simile 


endeavors. A more sanguine spirit is ap 
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pearing in some quarters. There are even 
those 
factor in trade will cut a very small figure 
Mr. Mills, of the Niles Tool 


says the business of that company 


the Presidential elect: 


who say 


next year 
Works, 
in the 


Chicago territory during the past 


six months has been the irgest in 
experience here, and that the half-ye 
ends with as great activity as it begar 
with nothing in the present to indicate 
change of conditions Kor the moment 


cheerful view of the situati 


gaining ground 
however, no doubt that many factors 
Western trade 
smaller than a year ago 


| he 


orders fewer an 


find 


Armstrong Bros Pool Compat 


have just made large shipments of cut-off 
machine tools to England and Francs 
‘hey report a good domestic trade, and 


are especially behind in their orders fi 


their 


new ratchet 


If there is a shrinking in 


construct! 
is not affecting the trade of the 


Foundry & 


wi irk, It 


W. A. Jones Machine Con 


pany for hangers, pulleys and similar pro 
ducts. These goods, however, go large] 
to jobbers and perhaps represent the sma 


er construction throughout the 

The Charles F, 
Works report a 
products 


country 
Engineering 
for the 1! 


Elmes 
demand 


good 


Orders for their hydrauli 


presses are especially satisfactory 


Quotations. 
New York, Monday, July ¢ 
New York 


Southern 


for Northern and 
] 
i 


prices 
for 
nominally, as follows: 


Northern 


irons nearby delivery are 


No, 1 X $19 25 Ca$ig 75 

No. 2 X 18 25 @ 18 75 

No. 2 plain 17 50 @ 18 00 
Southern 

No. 1 Foundry 18 75 @ 19 25 

No. 2 Foundry 18 25 @ 18 75 


No. 3 
No. 4 


Foundry 17 75 @ 18 25 


Foundry 17 25 @ 17 75 


Iron—Base- sizes—Refined brands 


price on dock, 1.85¢. upward in car 


load lots. Soft steel bars, 1.75c. upward 


Tool Steel Jase sizes—Good standard 
quality, 7e.; extra grades, 13c. and up 
ward. : 

Machine r\ Steel Base SIZe€s | rom 
store, 2.05 (a 2.10¢ 

Cold Rolled Steel Shafting 2.900% tro. 
store for base sizes 

Copper—Lake Superior ingot, 1334 (@ 
14K electrolytic, 1334 @ 14 casting 
13 a 3 ( 

Pig Tin—In 5- and 10-ton lots. { 

New York, $277, @ $28'% 

Pig Lead 4.12 ( t carload lots 

Spelter O's @ O'4¢ 

\ntimony—Cookson'’s, 73, (9 7! 


Hallett’s, 614 @ 
a o oc 
Lard Oil 


cording to 


Prime City, 69 to 7o0c., ac 


brand and quantity, ri 


from one barrel up to large lots 
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Allowances for Press and Running Fits and for press fit, while the shaft in the former 
Limits in Bored and Turned Work, case must be between .001 and .002 larg Hun ter f 
By the courtesy of the C. W. Hunt nd in the latter between .oo1 and .oo: \ { f 
pany wi re enable¢ p sh the 
\ pie t | es wl cl ( mp \ this | ~ ~ Cs 
e. go go the practice ot it ¢ npany 
) c t ( ne pt ¢ nas Se a 
ror} Ss we if 1 re > 
nning fits 
| yle I Ove t par T 
. d a S¢ ( ne T if i 
Its 7 g b r I ne 8) t 
r nete | ‘ \ 
) ( ce ) for 1 r 
= t 
re I de st 1; d exce 1 nericun M 
lable Vv; on d ef the Ve T he \ I 
ner, the variation from standard di 
f \ ds of fits being - es { | o ; 
é the shaf lr} val n 1s, how g ea S t 
I pos ‘ ide et r ve } ‘ ‘ ( 1 y d 
r f tolerance | ng t t i t f e pre ( oO 
Diameters. . 1 in 2 1n 3 1n jin 5 in 610 710 S in )in to in Formu 
7 - I 4 2 4 | + 5 + ) 7 ) + I a 
Press Fit Shaft . : 
002 2 4 OO4 4 ) ; os OQ 4 4 I 
. ; 1. o905 01 Is ’ 25 002 2c , | 4 } osd + 
rive Fit. Shaft Bie : " 
- , cor — I t 2 — 2 —.002 — ; — - 1 
Hand Fit Shatt 7 2 
.O92 2 O02 00 5 . 3 — 5 O04 } } } 
\ Fits Hole " ; 
( 2 »2 ( 2 3 5 3 j } | 
TABLE I—LIMITS TO DIAMETFRS OF PARALLEL SHAFTS AND BUSHINGS HAF IANGIN 
Diameters . . 1 in 2 in. 3 in. 1 in 5 in 6 in, n 8 in yi i lormul 
i 2 = — fy | + I + 
Close Fit. Shatt t ) , 
i 5 ) 7 Os ) I I I j ( 
‘ ( ol OI! Ol ( I4 ! T 
e Fit... Shaft ' : 
— 012 O13 14 i 17 18 = 
ne —— ll -2 . . - ‘ | 
ose Fit. Shait =) ) 29 Oo 25 O41 14 
28 - 03 | 3,7 | | 14 19 2 d+ 
+ + ( ) ) ri ( + + 
\ Fit Hoke 
( 2 2 2 002 3 _ ; j ] } 
ABLE 2—LIMITS TO DIAMETERS OF PARALLI OURNALS AND ARIN 
Diameters. . I in 2 in 3 in. jin 5 in. in >in Sin pit imu 


ress Fit Hole ) 


— a P iP P 2P 21 P p 31 P +P 11 | Pd 4 
OSE. | Tee, 1P — 2P —2}P — 3P —3!P :P —4yP — 51 | | rd4 


Hand Fit. Hol 


rABLE 3—LIMITS TO DIAMETERS OF TAPER SHAFTS AND BUSHINGS HOLES CHANGING 


e ( e of pres tit ) 2 shatt he s f ¢ f ‘ 1 () 
x Iple ve find th: ¢ hat d of ab ‘ ¢ 
e reamer S kept betwee e correct | ble 2 relate ) ( g \ 
| : ° 
ad O02 ( D “ - é WW r the eresting teature f the iB ’ ( wT c t 
tt must be between .002 and .003-inch practice While 7 é des allow { 
‘ | } P  - . { 
er s oO drive « ind fit the inces for parallel press e preferres ‘ ( 








1IO1O 


end is small by an amount indicated by 


the table. Thus for a 2-inch press fit the 


must enter the hole to such a 


plug gage 
depth that its large end registers between 
the 6 P and 7 P mark, indicating that the 
is between and 4, The 
then pressed together until the 
the 


small. 


parts are 
case of 


true sizes match—that is, in 
al 


the 2-inch fit the parts would be pressed 


between 1 of an inch 
In case the shafts and wheels thus fitted 


ire not driving members no key is used, 


the grip of the press fit being found to be 
driving 


all sufficient In case they are 


member for example, the driving shafts 
ind wheels of the Hunt electric locomo 
tive—the shaft is keys ited for one or 
more W oodruff key S, the key being placed 
n position before the parts are pressed 
together and being entirely hidden when 
the work is done 

These allowances are entered upon the 
frawings in the manner shown in the 
irticle on the Hunt Company’s drawing 
office system at page 989. They are not, 
however, entered by the draftsman, his 


luty being to enter the nominal size only 
that the 


for the addition 


nd to be ‘ular figure is so 


placed as to leave room 
of the limit 
from the draftsman to a limit expert, who 


The reason for this 


figures. The drawings all go 
adds the limit figures 
is that while in all ordinary cases the table 
may be safely followed, there are never 
theless cases in which it must be departed 
from. These cases require expert knowl 
edge of conditions and of previous cases, 
and hence the matter is confided to the 
judgment of a single man 

In all the tables apply to steel 
shafts and cast-iron wheels or other mem 


hand columns of the 


cases 


bers. In the right 


tables the formulas from which the allow 
ances are calculated are given, and from 
the 


} 


which range of tables may be ex- 


tended 


Engineering Reminiscences—XVI. 
[Copyright 1902. ]} 

BY CHARLES T. PORTER. 

I hurried back to England by a steamer 

day after the opening 


for the 


leaving Lisbon the 
of the 
engine was not quite ready 


when I left. I f 


Exposition, Evan Leigh 


to be started 
und an unexpected trou- 
ble, and quite an excitement, The engine 
ran all right but it was found almost im 
possible to supply the boilers with water 
[wo injectors were required, and two men 
feeding the furnaces, and everybody was 
agreed that the fault lay with the engine. 
The boilers were a pair of Harrison boil- 
ers, from which great results had been ex- 
These 


8 inches 


pected. were formed of cast-iron 
glol 


3-inch necks, held together by bolts run- 


eS, internal diameter, with 


ning through a string of these globes 
They were an American invention, and 
naturally Mr. Luders (who was introduc- 
ing them in England), and I fraternized 
I felt greatly disappointed. 


Mr 


I did not see 
Leigh, but had the pleasure of an 
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interview with his son. This young gen- 
tleman denounced me in good Saxon terms 
as a fraud and an imposter, and assured 
me that he to it that I never 
sold another engine in England. He knew 
that the boilers were all right. His friend, 
Mr. Hetherington, an extensive manufac- 
turer of spinning and weaving machinery, 
and who had 


these boilers, 


would see 


taken the sell 


had had one working for a 


agency to 


long time in with a Lancashire 
boiler, and there was no difference in their 
performance. He finished by informing 
me that the engine would be put out as 
quickly as they could get another. 

I put an indicator on the engine, and 
I show here the diagram I took. I could 
fault could be found 


Old Mr. Leigh, after 
but he did 


company 


not see that much 


with that diagram 


t it, said nothing, 


looking a 


something. He went to an old boiler yard 
and bought a second-hand Lancashire 
boiler, had it carted into his yard and set 
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boiler and caused the water to be worked 
over with the steam as fast as it could be 
fed in. 
engine, being vertical, should not have ex 
hibited the working 
through it at the upper end of the cylin- 
It was certainly much to its credit 


I have always wondered why the 


any sign of water 
der. 
that it did not. The trouble was not felt 
at all in the Lancashire This, I 
suppose, was due to three causes. The lat- 
body of water, had 


boiler 


ter held a far greater 
a much larger extent of evaporating sur- 
greater steam capacity. I 
the 


it would 


face, and far 
was always sorry that | did not give 
Harrison boiler the better chance 


t condenser 


have had with a j 


In this pair of diagrams, which are 
copied from the catalog of Ormerod, 
Grierson & Co., the low steam pressure, 
29 pounds above the atmosphere, will be 
observed This was about the pressure 
commonly carried. The pressure in the 


exhibition boilers, 75 was exhib 


nounds. 





under an improvised shed alongside his ited by Mr. John Hick, of Bolton, as a 
boiler-house, and in two or three days it marked advance on the existing practice 

\ 

| \ 

\ 

| \ 

| 

= 

| 

F 

\/ 

16 POUNDS TO THE INCH—DIAGRAM FROM ENGINE OF E. LEIGH, SON & CO 


was supplying the steam for my engine, 
and all difficulties had vanished. The con- 
sumption of steam fell to just 
what it had been calculated that it should 


and coal 


be, and everybody felt happy, except my 
Mr. Luders, who, notwithstanding 
grievous had 
gone back on me, and young Mr. Leigh, 


friend 
his disappointment, never 
who owed me an apology which he was 
Repeated 
Harrison 


manly enough to render. 
efforts were the 
boilers answer, but the result was always 


not 
tried to make 
the same, and they were abandoned. 

And, all, the fault was largely 
mine. I did not think of it till long after- 
wards, and it did not occur to anybody 
else, not even to those most deeply inter- 


after 


ested in the boiler. 
was the cause of all the trouble, and that 


My surface condenser 


was why I have to this day deeply re- 
gretted having put it in. The oil used in 
the cylinder was all sent into the boilers, 
It saponified and 
filled the 


and accumulated there. 


formed a foam which whole 


In preparing for the governor manufac- 


ture I had my first revelation of the utter 


1 


emptiness of the Whitworth works. Iron 


gear patterns were required, duplicates of 


those which had been cut for me at home 
by Mr. Pratt. The blanks fcr these 


were turned as soon as_ possible 


gea>©rs 
after I 
Whit 


seemed as 


reached Manchester, and sent to the 


works to be cut It 


worth 


though we should never get them. Final 


ly, after repeated urging, the patterns 
came. I was sent for to come into the 
shop and see them They were in the 


hands of the best fitter we had, who, by 


the way, was a Swedenborgian preacher 


and preached every Sunday Che tore- 
man told me he had given them to this 
man to see if it was possible to do any- 


thing with them, and he thought I ought 
to see them it I 
could hardly believe my eyes. There was 
no truth about them. The spaces and the 
teeth differed so much that the same tooth 
small for some spaces and 


before he set about 


would be too 














i a 





AMERICAN MACHINIST 


July 16, 1903 


uuld not be wedged into others; some I went to see the engine Che cause of a ve drawn W \\ the bottom 
ould be too thick or too thin at one end. the trouble appeared at a glance. The fly f the lett 
the second motion shaft, Phe etter e p 


I 


hey were all alike bad, and presented all wheel was on th ¢ r nu 








nds of badness. It was finally concluded which ran at twice the speed of the main where they ¢ 
4 | % | 1 1 
make the best of them, and this careful shaft, and the gearing between them was i g ett num 
n worked on them more than two days roaring away enough to deafen on Ch e4 
make them passable governor was driven by gearing I 
The first governor der at was brations tz tte ie governor B 
ked was the only cas¢ ha ver beat soon tired t il s t I saw the I I | . ’ 
I went to see the engine It wasa ft princip owne nd ex ned the I | 
ndensing beam engin f good size S t the fai f every govern \ \ g l 
1 by (Ormerod (, rsol w Co 1 ty d d d } i vy re edy t 
uintain the vacuum in tubs necting wy h would b e one, W ‘ l R 
telegraph offices in Man ster, and to drive the governor by a b Chat ‘ hor ’ 
been built to the pians and ecinca replied. was not t e thoug { tor afl c 
is of the company’s engineer Phe nstant. I tol ; ew self t e 
gine had literally nothing t a \ governor could 1 t endure it dt en Y 
e steam air pump that tw n could nv other wav. and tT had hundreds of Eve 
e lifted and set on a be W d have ' s driven bv b ; ( \ ‘ 
en just suit © 8 thie \ hey rely reliable ir case But i 
d not cart low e! oh { sure nor upp ng tl t ru Fr 4 ‘ Y 
slowly enoug! On inspection I re conseauencs [ en h } | 
+ } , . ] 30 1 , hing ¢ ] ’ 
d that we 1] g tod err , whe rove . 8 
1¢ ; \ 
t pi \ j i 
r icf ) t oO te er cu ’ . 
At ( 5s WwW \W ‘ 
, roer na ¢ hilit 
\ first ( 1 N I 
I saw eI g r being man. |] t t { 
ed 11 the | ce a I reply t ma a) ( ’ 
question the toreman told me they tion to 1 for 
: 
vere making it for a cotton spinne ( ale —e 
ling to a plan of his owr It 1 ter “EN ee ’ a t 
f two boilers, one within the el I aan: Miles aM. ied P ' 
y r}e ¢ = 
wner’s purp s to carry the ordinary + ‘oul | ‘ 
vne purpose w to | va , : ; Ay 
team pressure 1n the outer boiler, and a in fashion \ | 
pressure twice as great in the inner one, More than three years afterwards, tw cet ' tar for HYUN 
} ¥ ee + 1+ ; . 4 


er the stress of only one-half the pressure » on tie : sain 
Was Carrying It was during the Whitsuntide holiday ATL « t made int 
I isked the uperintetr lent fterward nd the street was t deserted He oy | vy he 
why they did not tell that in that he e up to me, holding —_ : : oe 
ild not maintain steam at two different Yea See ; , r) , 
mt al t iin i y i 
temperatures on the op t les of the ate a a ae tee t ) aly f 
t find it profitable to quarrel wit! 1 1¢ : , ; 
istomers That is his idea. If we had ae eee " ne : 
id him there w nothing it 11 woul 
t have believed us, but would have got 
boiler made somewhere « Modern Pattern Shop Practice. 
Perhaps t 1 t cu 1S eX ce | rc 2 
r had w that f getting t 9 n \t page 672 f : 
to cotton 1 here w t field } tention t bd 
round u , . ix { ‘ g te , 
rders | Va the re nti41 t \ t 1 
+ ¢ ery rt \ fte ter g + +1 1 ri + 
t I had to tell, tl itton lord ( f doing 








have you got a governor in a large Lo 1 
tton mill 2” \fter my answer, I was red: a I 8 
wed t I rly got ar der from darning n¢ 
fiic ~ t W s t s+ t € Tor tw Te ] | 
ge governor! but these did not weig needed I lt he ( H t 

with a cotton spinner; they made |] The lett 1 t d fir f é 

ca goods be pierced with th . If tl ‘ , P \ 

[he way the governor was fin: got st one two | e enoug t f ! ( 
cotton mills wa the 1ost cur 1 nch letter ] 1} ¢ five 
I A mill the cit f Manchester If the patter f round, a lig ( ( 

s troubled by having its governor fly in’ blow with the ha ler on two blocl r 1 the { nge | t 

es once in a while. After one of thes vood cut on the ind-saw, one convex I ses 11 e t p nmaker 
periences the owners thought they might and the other neave, to the required uld under diff nt 

the difficulty by getting one of my shape or radius bends the letters correctly Very fev , ' ' tt 
rm to the pattern \ line should — tion they d to the importance of the 


vernors. That flew in pieces in a week. to conform 
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glue they use and the way they 
coft e¢ 


bottles, flasks or any other thing to 


be heated should be allowed in or near the 
glue pots. Thick glue should be used, and 
in all cases there should be a warming 
box in a convenient place with a coil of 
steam pipes in the bottom and a hinged 


cover If two p ces are to be glued, only 


and the glue should 


\\ 


Iti) 


ene should be heated, 


he put on the cold piece hen the heated 


the glue it 


nt t ow 
NaCl \\V 


the 


wood comes in ci 


makes it flow, and result is a fine 


joint which does not come 


In 


held together 


apart 
should be 


hitting, 


gluing segments, they 


up 


with dogs after and 


placed in the warming box and heated be 


fore gluing to the ring already on the face 


plate, or also in gluing end grain piece 


or cot boxes to each othe 


In gluing up larg segments a 
handy 


rings ot 
rig is an iron plate with about 


in the 


very 
a 3! 
be placed on the floor or bench; a 
of 
in the plate and the hole in the face-plate 
the other off to the 


can 
piece 
fit the hol 


inch hole center, which 


wood turned on one end te 


on and cut required 


hight, gives the patternmaker the advan 


tage of standing at his bench, with all his 
tools convenient to hand, and his work 
can be turned around at will. Hand screw 
can be put on very handily and quickly, 


and it makes heavy work a pleasure in 


stead otf a 


The Art of Generating Gear Teeth—ll. 


HOWARD A. COOMBS 


BY 
The other form of tooth in common use 
irve is traced by a 


string, which 1s 


involute, which ct 


is the 


point on a kept taut as 


it is unwound from the periphery of a 


circle. This is the same thing as though 
the tracing point were on a tangent line 
which rocked around the periphery. Thus 
in Fig. 6, considering the circle A only 


; 
ment, the point L, which traces 


the circle | 


idered as on a 


fer the m 


the involute LF on may 


equally well be cons string 
MOI 


cumference, 


the cir 
aod 


which is wrapped around 


oras ona tangent line 


which is rocked around the circumference 


In either case the tangent point QO is the 


momentary center of the involute curve at 


L, which, like cveloidal curves, may bi 


considered as made up infinitely short 


circular arcs, the centers of which are the 


successive points of contact of the rolling 
Indeed the 


of epicycloid, the diam 


line with the circle involute 
is a limiting case 
of the 


infinite and its periphery 


eter rolling circle having become 
consequently a 
straight line 

motion 


the 


It is also true that the relative 
of the the 
same in the three following cases: 
First—If held 
and the line is rocked around it 
Second 
and the circle is rolled upon it; 
Third 


fixed center and the line is moved in the 


tangent line and circle is 


the circle is stationary 


If the line is held stationary 
and 
about a 


If the circle is rotated 


direction of its length at the same linear 


velocity as the peripherv of the circle 


AMERICAN MACHINIST 


If this does not appear obvious at first 
elance, consider a rack and pinion in mesh 
Clearly the action between them 1s un 


changed whether the pinion is stationary 


and the rack swui 
ind pinion 
{ 


or the pinion rotated and 


g around it or the rack 


rolled 
+] 


stationary th upon it, 
ie rack moved 


ongitudinaily 


Owing to the fact that same relative 
m nents serve for the describing of a 
vcl l it Ss not perfec ly { iSy to S¢ that 
the second and third cases serve for the 
describing o1 1 in Ite ist as wel iS 
the first | S ) i ¢ the circle 
oving and tl nvolute » it cannot b 


drawn upon the stationary plane 
t remembered that the 


id 1S 


paper It must be 


tracing point 


f the cycle 


nd that the tracing point for the involute 
is on the t a single point can 
trace two or more curves simultaneously 
upon two or more planes which coincide 
n space, but one or more of which has a 


rotation or translation, or of 


movement I 


both rotation and translation together 


That the involute will be traced in space 
whether the tangent line is rocked around 


the circle rolled al the 


y 
ng 


line can be easily proved by analytical 
geometry, aud the following demonstra 
tion is offered as being of possible interest 


left hand 


involute to 


Fig. 7): In the 


/ 


figure / portion of the 


the circle O LO of radius r, traced by the 


point / when the tangent line LIV has 
been rocked to the positior QY, in 
which it makes an angle with its 
first position The co-ordinates of the 
point U with references to the axes \ l 
y’, with origin the cent of th rele 
ire follow 
’ | 

Ti ON rcos. VON r sin. 4 be 
cause O 0. the « plementary angle to 
YON, which is equal to L SU (4%), their 
sides being at right angles to each other 
and U | UO « 4 secur = 
LSU (%), being opposite internal angle 

is a2 he rr QO, because each ¢ sec 
tive point of the line and arc have een 
in contact as the line rolled from its orig 
inal position L Il’ to present position 
lJ (3. therefore (7 O Vv) since that is 
the measure of the arc  O, and the angle 


heir sides being at 


EOO LSU <6 


right angles, 


hence (7 | r4icos. §, and 
r=rsin 4—r4cos. 6 
Considering y as positive, as will also be 
cone in the second cass 


( 


O == r COS. 


MP 
M P 


(” Osin. 6 


Y_= r 
N 4 and 
Pil r4sin. 9, hence 


dsin. 4 


OV 


1 ? f 


cos, “t+ 


In the right hand figure the line remains 


stationary and the circle rolls. We want 
to prove that a stationary point on the 
line will trece the involute to the rolling 


circle. The plane on which the involute is 


traced moves with the circle, consequently 
will be given 


the equation of the involute 


by the co-ordinates 


with reference to axes 


the circle 


L is the tracing point d } 
position of the axes X and } afte 
circle has been turned through an angle ‘ 
which, since there is no slip between t 
circle and line, has carried it trom 
dotted line position t f line pr 
tion, the distance betwer the two p 
tions being viously equal y Th 
co-ordinate of the point el é 
to the ax } I é 


\ A ( Og # 
AC=8 
DFKF=L Dsin. 6 


cos 6, and 


) =z 9 


yr sin, 4%, hence 


ef 3 


y=~rcos. 6 r sin. 9, 
which proves the prop yn, since the 
ordinates of the sta ; g p 





with reference 


circle are the sam iS tie tion of! 
involute with reference xes of 
stationary circle 

The involute forn woth the taces 
flanks of the teeth, which enables a pa 


gears with this form of teeth to posse 


the valuable property ot meshing equ 
well when the distance between theu ¢ 
ters 1S l ed Ve ( 1 I ) 
circle radi In othe rd ney 
definite pitch circle diameters aside f 
those determined by I » of the g 
lar velocit Whic am | depet 
upon the mber of te Che in 

ire not « n to the p 

to the imaginary s1 

would transmit the same angular ve 
ties, because then de pressions OF space 
side the pitch surface ul ‘ 
provided 1 | the ac ig ciden 
the use of involute teeth would be lost, 
he tee qd then ) V¢ 
ike ¢ ( eet nd er ( 
tance co { not vary e dr 
to concent rcies OF Ie diamete! 
the pitch circles. The diameter of on 
these circ] may | chosen yitrar 
which determines the diameter for tl 


other gear of the pair, or set 
Turning back now to Fig. 6, the circle 


which touch each other at the point J) re 


i 
resent the imaginary th surface 
whose relative angular velocity the g¢ 
are to maintain; in other words, tl 
the pitcl ( rcles 
10 i. line drawn at an arbitrari 
chosen acute angle a to the line of cente 


D Q is the perpendicular from 


tc AQ. OP is the perpendicular fro 


the center O the other pitch circle t 
) D produced The c 
ind OP 


and 


ircles described wit 


are the base circles of 


PO 1s 


r.du <l O 
the 
tangent 

Now 


peripheral speed in opposite directions the 


their common 


involutes, 


if both circles are rotated at equ 


tangent P QO will move at the same speed 
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the direction of its length, and a point acute angle would ise the thrust com 695 f we t 
the d [ 
ich as L will simultaneously trace the ponent of the force to b e inconve Reet _ ° ' ‘ by M 
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id OP, respectively. The same thing arate the gears yng the line of centers Fret 
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teeth. This method is the one in common 
use for cutting spur-gears 

Second—By causing the cutter to repro- 
duce in the blank the shape of a previously 
formed This 


was the only method of cutting theoretical 


templet, or miaster-tooth. 
ly correct bevel gear teeth until generat 
ing machines were invented 

[Third 
the tooth curves by its motion relatively 
to the blank. This method is applicable to 
the production of spur, spiral and bevel 


By causing the tool to generate 


gearing, but is more particularly useful in 
the cutting of bevel gears. 

The first two methods involve the pre- 
liminary formation of a templet, in one 
case to be used in the gear-cutting opera- 
tion and in the other to give the correct 
contour to the formed cutter, the templet 


being used in a pantographic milling ma 


chine, so that the accuracy of the gears 
made by both these methods depends upon 
the correctness of a templet. These may 


Le, and formerly were always, shaped by 


hand, but now it is usual to employ gener- 


ating machines to form the templets, to 


certain of which reference will be made 


again later 
While very 


by these methods, they 


teeth can be made 
as simple 
the third 


does not require the pre- 


accurate 


are not 


nor as beautiful in principle 


method, which 


liminary formation of any templet, vet 


which produces tecth so accurate that any 
greater refinement would be wasted, be- 
cause the rest of the machine in which 
such a gear was used would not be ac 


curate enouzh to warrant it 
\s the title 
of machines working on the third or 


indicates, this article treats 


( nly 
generating principle, which machines, how- 
ever, will not be described in detail, since 
we are here only concerned with motions 
and not with forces. It is the intention to 
show, after some general explanation of 
how the theory outlined above may be put 
into practice, only the mode of operation 
of the machines; in other words, how the 
relative motions of tool and blank, which 
are essential to produce the true tooth 
curves, are obtained 

Descriptions and illustrations of several 
of the more recent machines have appeared 
the 


and when such is the case reference to th 


separately in AMERICAN MACHINIST, 
date of the issue containing such descrip 
tion will be made 

Mr. George B. Grant, in an article in the 
AMERICAN MACcHINIsT for 1894, 
verb “to generate” as “to form 


June 7, 
cefined the 
of the 
the machine rathe: 


by virtue principle of operation of 


than to form a copy of 
a previously formed templet or cutter.” 


The term must be restricted in its use to 


the operation of mechanism which pro 
duces surfaces which are neither planes 
nor surfaces of revolution: otherwise the 


would be broad enough to 
Ap 
plied to gear generating machines, it of 


above definition 


cover ordinary turning and planing 


course means giving the tool such a motion 
relatively to the blank as will cause it to 
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correctly shape teeth thereon, the shape of 


the cutter not being that of the spaces 
formed nor any templet being employed 
Referring to the methods described 


above of laying out or tracing cycloidal 
and involute curves, it will be evident that 
tooth surfaces of those forms can be pro- 
duced by giving the point of a tool the 
same relative motions to the pitch circles 
as the tracing points have, and in addition 
a cutting movement perpendicular to the 
plane of those circles. For example, the 
point of a tool reciprocated along an ele- 


ment of a cylinder that was being rolled 


at a relatively slow rate on the surface of 


another cyclinder would generate an epi- 
ARCTD in Fig 


cycloidal surface. such as 


BASI KVE FOR SHAFT 
8 If the small evlinder were rolled in 
side the large one the element would evi- 


a hypocycloidal surface 


\lso, if a plane were rocked on the pitch 


surface, a cutting point reciprocated along 

line in the plane parallel to the axis of 
the pitch surface would generate an in 
volute surface, as E /} GH in Fig. 9 Che 


pitch and rolling cylinders are replaced by 


cones when the teeth of bevel gears are to 
b 4 

lo this way I iping the teeth the 
writer has given the name of “the describ 


ing method,” since the curved surfaces are 
the c working in 
the 


the curves in a 


generated by itter point 


three dimensions exactly as pencil 


point describes plane 
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There is another method of generating 
gear teeth which I call “the intermeshing 
and its theory of action can be 


without any 


method,” 


readily understood, even 


knowledge of the geometry of the toot! 
curves 





Dimensions for Flanged Shaft Couplings. 
BY S. H. BUNNELI 
The shaft coupling belongs to that class 
of machine details whose various strains 
and abuses in practical use are too 


plex to allow of by theory 


com 
calculation 
alone. A line of flanged couplings mad 


by a small shop grew up from a number 


of odd patterns without relation to eact 
other, with the result, usual in such cases 
w 
, 

COUPLING DIMENSIONS 

of startling discrepancies in proportions 
of the different sizes. As the business 
had grown to a point where slack methods 
were out of place, it was decided to revise 
the whole set of patterns with a view t 
consistency The existing andards 
proved to be quite without apparent un 
derlying reason, and the only line on the 
probable best dimensions that could be 
obtained was to be taken from a good set 


of large couplings made by a firm of repu 


tation 

The feature to be studied was the bolt- 
ing, whose strength evidently depends on 
the number and area of bolts and the 
diameter of the bolt circle, whether 
stresses on bolts are shearing or tensile 
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The total sectional area of bolts multi- and give rather more satisfactory results scho But | nnot f 

plied by the distance from center of bolt than can be obtained by the unaided judg ber t an « 

to center of shaft gives a correct meas- ment, in uniformity of design, if not in brings keenr f per tio nd recog 
ure of the strength of the bolting. This strength and economy of metal nition of trut y, 1 rag 
product was calculated for each of the — followers, fro pring pre 
sample couplings, which were for shafts The True Teacher of Engineering. tion of 


of 8 inches diameter and larger, and the “To prepare us for complete living,” wl 





alues plotted in connection with the diam- says Herbert Spencer, “is the tion gifted 

eter of the corresponding shafts The which education has to discharge; and th \\ : 

urve traced through the apparent aver only rational mode of judging of any 

ge positions proved to be satisfactorily educational course is, to judg n what \ I I t t 
mooth, as shown in the diagram, and as_ degree it discharges such functions.’ n if 

the shaft of zero diameter ought to have Here arises the query, what is complet Of 

the bolt strength zero, the curve was living? Spencer answers this, but we may wi ¢ 
liameter of Shaft 1% | 1% 2 2% |2% | 2% 3 3 j | 5 5 ¢ ( . 

Value of a 1.55 2.4 3.44 | 4.73 | 6.25 | 3.12 | 10.3 | 15.6 | 22.3 20.7 10.8 §2.8 | 66.5 , $2.9 22 { 


I-quivalent Bolts 3-4 | 4-4 | 4-56 | 4-34 | 4-3¢ | 6-3¢ | 6-39 | 6-7% | 6-1 | 6-1% 6-145 6-14 |E-14 4 

Diam. of Bolt Circle) 5% 53% | 6 614 7 7 8 9 Io's | 1g 12 I 14 15 153, 1 

Diameter of Hub : ee | 415 5 5% 6 "7 714! 8% 9%) 1 11 12 r2% | 33% 

O. D. of Flange 7 | 73f | 8% | 9k 1 10% | I! 12144! 1413 | 1534 16'4 18 1g 2 2134 23, 24 
Length of Hub 3 314 | 14, 4331 434 5 sis] ¢ 645 , 7h, S s ( , I 


rhickness of Flange A 34 gi] I I I or I's) 135 1}, 134 ; , ‘ 


TABLE OF DIMENSIONS OF SHAFT COUPLIN¢ 
easily traced through the origin or point each likewise answer for himself out of ef f 
of intersection of the diameter and num- his personal consciousness and experience 1dg1 


ber lines An education for complete living includ ften det t H tor 


he curve looked like a parabola, and _ training the faculties of self-preservatior DI 

the equation a m d® was tried and did the faculties of self-support, the faculties e1 f | \ f vs tl 
not fit. Evidently a larger exponent was’ of proper parentage, the fa fp f 
needed, and trials at two or three points” er citizenship, including thi t ot ( 
yave + = .529 d as a very close ap- our political and social re latiot the facu fort] { 1 { f 1] 
proximation \ table of values of x, the ties of properly enjoying one’s leisure and f f | 
number representing the strength of the lending enjoyment to other Ed t 
bolting, corresponding to the diameters of to use the words of Huxley, “ought to be rhe f f 1 t 
hafts, was then calculated as below. directed to the making of met | t 

The diameter of hub of coupling was include “things and their for but (also) rl 


obtained by deriving a simple formula. Of men and their ways.” We cannot, we I t 


the large couplings, the 9-inch size had a must not, cultivate one to the exclusion of _ fact { ne of th 
“ +1 the y t } 
hub 16 inches diameter, and the 15-inch he other gil I 


size had a 26-inch hub Putting fA for Che study of science and its applicatior I 


the diameter of hub and d for diameter of in the atmosphere of our better engineer 


shaft, a formula of the type of h ad-+ ing schools, certainly lends largely to each met tt nd fortunate it f 
bh was tried. In one case the substitution f the faculties and powers which are re 
gave 16 ga h, and in the other 26 = quired for complete living It | been eng 
is a l thus equals 16 — ga and _ asserted that it lend liatel 
21 15 a, so that the value of a is 13%4, the earli ind terested ¢ 
and of b 1 incl [his equation gave the but tl ( [1 \ I 
inch coupling a 6-inch hub and the 6 tession of the engineer demands a creatiy I 
nch coupling a hub 11 inches diameter, imagination cultivated to the s cle ¢ f 
which was satisfactory sight which sees thing s they ( 
The holt circles were then selected for 2 quick appreciation of the effect of set 
¢ l 1 g by issu g i suitable tences and their combinati 
diamete t, and t sion of the him akin to the creators of art 1 \ 
value of x by the radius of the bolt circle ture, and give him in large degre: 
gave the number of square inches of bolt more disinterested fa | 
area required. The number of bolts being lling to yield to no one in an appreci ‘ 
sumed, the area, and therefore the diam tion of art, literature 
ter, of each one was obtained easily. The element of the highest imp 
remaining dimensions of the couplings education which goes to reli t 1 t 
follow easily from tl ilready fixed, of an over-strenuous professio1 t 
and are given in the accor nving table ence and to smooth the relations betwee I 
These methods are easily adapted to fellow men; and I cannot but regret t I 
imilar cases of carrying a line of sizes these liberal branches must be omitted f a_ belittled f 


evond the range it was intended to cover from the curricula of the engineering 
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hirations may have never been stirred in older ones among the devoted men who to their qualifications These met 

the ir pre-college days, would be dissipated are contributing their blood and brains to be good professional engineers; they im 
ould the personality of each teacher in the the welfare of the engineering schools are possess power and satisfaction gained fri 
chools of applied science include that rare often endowed with a natural sense of fit engineering research, and trom 
ombination of mellow scholarship, clear ness in the processes of education, and the ments in other lines than those of pure 
scientific perception, and engineering com- younger gain due appreciation of methods professional acquirement ; but sound teacl 
mon sense which we occasionally meet from association with them. Yet I must ing is their work of first importance 
ind which a few colleges rejoice to retain regret to say that proposals relating to is very difficult to teach well, but that 


n their midst the curricula of the technological schools mo excuse for admitting poor teac 


[he teaching force of an engineering are frequently offered which unpardonably into the engineering schools.—Prof. 1 


hool should ideally be made up of engi violate every tenet of good teaching gald C. Jackson, at the Quadro-Centeni 
neers—men who have seen some years of This condition ought not to exist, and it Cclebration of t l’niversity of Colorad 
successful practice (and preferably con- cannot continue after the truth has seized oo rE 
tinue to hold some practice), who are held hold, that these schools are facing a teach- Numbering and Filing Drawings. 
n esteem for such by their brethren in er’s problem which must indeed be met BY MIKE ROMITER 
practice; but who have a joy in the quiet by engineers with all of the directness and The following card-index system w 
fe of the scholar which is traditionally power of the engineer’s best efforts—but inaugurated in the drawing room oft 












































sociated with the colleges, and who may that the problem cannot be solved as one fairly large sized shop which had, besid 
thus be contented when outside of the im olely relating to the engineering profes its regular lines of manufacture, quit 
mediate tide of engineering production. sion contract and jobbing business Some 
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Parts Shown Upper and Lower Gears. Intermediate Pintons and Clut ost system, as order number for that par 
Superceding #/-1 Oe ticular job, and in that case it 1s als 
Superceded By placed as part of the title on the drawing 
Memoranda Bearings made longer, clutch claws milled solid tracings and blueprints, and 1s a help 

wa relu inced from £46 to 6s the workmen in charging up their tim: 

_ as e —— J when working from such drawings. I 
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FIG. 3 the regular lines and when other drawings 

rHI \RD FORMS are charged for separately, or when de 

signs and details only are contracted for, 

Yet the teaching of engineering is a ques It is sometimes thought that men who shop order number is made out for draw 
tion of pedagogy rather than of the engi- cannot make a success in business life are ings alone, and that is placed there; th 
neering profession, and it must be dealt just right for teaching. This is entirely current order number tor shop work in 
with with this clearly in view. Here is wrong, and the idea should not be admit- this case being put on the blueprint, witl 
one source of many profound imperfec- ted for a moment in any modern techno- special red ink, by the chief draftsman be 
tions in our existing schools. I venture to logical school. The discontented man who fore sending it out into the shop Che 
say that it is the exception rather than the has made a failure in business life will sheet number comprises a symbol consist 
rule when a teacher in a school of applied certainly make a failure in teaching engi- ing of distinctive initial letters of the ma 
science has given any consideration to the neering Engineering colleges should chine, or part of machine, which it is for 


tenets of psychology and pedagogy, upon avoid “men who are fools in working,’ and the consecutive number of the draw 


the due application of which depends much even though they are “philosophers in ing as it is made in relation to the other 
of his success in properly impressing his speaking.”* Enthusiastic men are wanted; drawings for the same subject. The foli 
students, These teachers are doubtless no they may be young men, if needs be, but and drawer numbers are the numbers of 
greater offenders than their brethren in they must be paid well enough so that they the folio and drawer that is allotted to it 
the so-called colleges of liberal arts, but in may take places as self-respecting mem- and the other drawings for the same ma 


his is found no palliation for the offense. bers of the engineering profession, and chine or part. The name as printed on the 


irtunately, a goodly proportion of the they must be properly chosen with respect upper line of the title is also printed on the 
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1OIS 
filing boxes Fig. 4 
chows a portion of a box similar to those 
used for the regular lines of manufacture, 


The 


t} 


the cards are kept in. 


with its divisions and subdivisions. 


card shown in Fig. 1 would go in the first 
subdivision of the first division, as would 
its duplicate blue cards when not in the 


record box. Note that the upper line of 


on card and drawing is also used on 
folio. It is a 


also a great help to have 


title 
the guide card and great 
It is 


the division and subdivision guide cards 


simplifier. 
tinted differently, so as to be more readily 


distinguished. Fig. 5 is for contract and 
classified un 
‘““Miscel- 
and subdivided in 
the 


6 shows what has been found to be 


job work, and the cards are 


der the customer’s name under 


laneous” if a small job, 


whatever manner seems best way. 
Fig 
best features of the whole sys- 
the chief 


record of what drawings 


me of the 
tem It 


| t ’ m! q 
keep a compicte 


enables draftsman to 


have to be made, what are ready for trac 


ng, for what changes are to be 


made, what 


printing ; 


drawings are to be worked 


upon, what ones are waiting for approval, 


what ones are held up in an unfinished 
tate, what blueprints are to be sent out 
into the shop, and when and where they 
are to go; what blueprints are in the shop 


If there is an order 


1 tap and drill presses 


and where they are 
for fifty of the No 


the drawing room is notified, and after 
ascertaining what parts are in stock the 
cards for the prints of the parts to be 


the subdivisions 


departments in 


made are put in 


the 


to which they are 


various 


representing the shop 
to go, after ordering 
castings and other stock necessary. For 
instance, the print represented by the card 
to the lathe 
card 
‘For Lathe Depart- 
When the lathe boss was ready to 


the job 


would naturally go 
first, 


placed in subdivision 


in Fig. 3 
department and the would be 
ment.” 
through he 


the 


put 


the 


would be given 


print, and card would be then 


piaced in the “In Lathe Department” sub- 
division of the “Drawings in Shop’ com 
partment, thus keeping track of it in the 
shop. After the turning was finished and 
the drawing 


Work 


back 


returned to 
Lathe 


written in pencil on the 


the print room 


the card with Finished” 


would b 


placed in the subdivision “Prints — ré 


turned,” and the print would be replaced 


in its folio. The following morning when 


the chief draftsman went over the cards 


in the “Drawing Room” compartment he 
1 the ‘For 


would place subdivision 
Department” to have the milling 


this in 
Milling 
such as milling the gears, clutch 


ork, 
and the card and 


] 
{ 


irough the 


teeth, keyway, etc., done, 


. 1 
} 


would go tl 


print same routine 


department with the 


When all s] 


was finished on the print and it 


with the mull 


ing 


lathe department work 


1lIOp 


was finally 
returned to the drawing room, if still in a 


serviceable condition, it would be returned 


¢ 


to its folio, and the card, after erasing the 


rotes on the back, would be returned to 


the filing box shown in Fig. 4. If its ex 


perience in the shop had rendered it unfit 
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would b destroyed, as 


The method of using 


for further use it 

would the card also 
the cards in the filing box shown in Fig. 5 
is so similar to the one shown in Fig. 4 as 
to require no further explanation, except 
to say that the card for the blueprints as 
soon as made are put into the record box, 


1 


as most jobs of this character usually ar 
pushed right through, and enter the shop 
as soon as the prints are ready. It is well 


to have some blank or plain ruled card 
as they come in useful in a va 
If a 
icb has to go to the pattern shop before 


handy, 


riety of ways. drawing on a rush 


tracing (then the DRAWING card is put in 
the pattern shop subdivision), and whil 
out there a change is found necessary, the 
required alterations may be noted down on 
one of these blank cards and filed in the 
“Drawings to be changed” subdivision in 
box, and in this way the chance 
when the 


with. This 


the record 
of overlooking the matter draw 
ing comes back is done away 
is but one example of their uses 

At present as tl 
the 


ten 


ie drawings are proposed 
title and consecutive number are writ 
allotted to that special set 


on a page 


blank 
printed from that, but a 


t 
t 
card titl 


leaf system 


in a book and the 


loost 


book or an extra index box, with list card 


would be an improvement on this wher 


there were any great numbet 
to be filed 


1 
IOON 


ing up the cards for the last number wher 


@ new drawing idded to a set, or when 
a list of drawings is required by a cus 
tomer or for any other purpose 

The red ink used for marking blue 


prints is ordinary red 


little sal-soda added 


writing ink, with a 
Higgin’s scarlet ink 


with the soda is very good 


When a drawing is superseded the card 
is crossed with a blue pencil and the space 


“Superseded by” filled in and filed away 


in the transfer box. The drawing, tracing 


placed in a “superseded” 


box 


or print is 
drawer. This transfer and drawet 


are arranged in whatever ordet 


acter and number of the 


ings would make it seem best Phe initial 
letters in the sheet number are the remain 
of an earlier system, but have not been 


discarded as they do away some 


the trouble of having to read the first line 


of the title, and then so it a card get 
into the wrong subdivisior can b n 
mediately noticed in looking over the tops 


of the cards 
In regard to changes on drawings, 


method used in ¢ 





make out a new card with new sheet num 
ber, and after putting a n to that effect 
on both new and old cards in the spac 
‘Memoranda’ the old « | filed away 
in a transfer box marked “Changes 
the old blueprint and the tracing als f 
the changes are extensive enough t 

quire a new tracing, are filed away with the 


superseded drawings Phe 
then treated as though f 
the time for 


recorded on the 


a new drawing, 


72 
s 
s 


and making the c 


back 
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Investigation of a Three Thread Worm Gear—I.* 


BY C. BACH AND E. ROSER 


I GEARING, APPARATUS AND CONDUCT OF 


THE EXPERIMENTS 
Worm—Left hand 
Material—Steel not hardened 


Pitch diameter of worm 
Exterior diameter of worm—93.5 mm. 
worm—50.0 mm. 


76.6 mm. 
Interior diameter of 


Profile: Trapesium having an inclina 


the flanks to the axis 


tion of of—75 de 
grees 
Pitch t—25.4 mm 
Lead 3 tf 
Lead or 
Length of worm 
Worm wheel 
Number 
Pitch 
Pitch t—25.4 mm 
Breadth of tooth 
at the 
Breadth of wheel 


76.2 mm 
angle—17° 34 
-148 mm. 


helix 
Bronze with milled teeth 
of teeth—3o 

diameter—242.6 mm 
measured on the arc 


roots of the teeth 78 mm 


measured parallel te 


ItS axis—7O mm 


Included angle of face of teeth 2 —91 
degree S 

Speed ratio—I : 10 

Center distance of axes—159.6 mm 

ARRANGEMENT FOR THE EXPERIMENTS 

The apparatus used in the experiments 


rt 
hown in Figs. I to 5 
and s show the gearing, in a 


Figs. 4 
framework which has openings closed on 


both sides of the worm with plates of 
glass. The worm shaft which is of one 
piece with the worm rests in two bearings 
A and B with ring lubrication Che axial 


supported by the 


ball bearing ( In order that the shaft 
may be rotated in either direction the ball 


bearing is doubled 

The mechanical work delivered by the 
tooth- 
Fig. 3 
rm wheel is 


line shafting 1s measured with a 
pressure dynamometer shown in 
That given out through the we 


determined by means of a brake shown in 


(so 
namometer 


loss of power through friction 


far as considered) in the dy 
movable 


and its appurtenances up to the 


including the 





fr in the bearings //7 and is deter- 
n when running empty 

ubricant employed was an extreme- 
ly V1S¢ 1S te n cvlinder Heinzo- 
line,” marked **Extra.’’) t was placed in 
the framework so liberally t] the lower 
part of the teeth of the worn heel dipped 


in it as shown in Fig. 5 


dynamometer, as a rule, every five 
As often the oil temperature w 


and readings were taken from the revolu 


bserved 


tion counter on the dynamometer and on 
the worm wheel shaft 
Diagrams were taken from the apparatus 


running free with the worm gearing dis- 
from the ‘citschrift des 
Vereines Deutscher Ingenieure,’’ by E. P. Buffet. The 
experiments were made at the engineering laboratory of 
the Royal Technical High School, Stuttgart 


® Translated, in abstract 
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connected (coupling G loosened) both be Duration of test—100 minutes I temperature of tl irrounding 


fore and after each test with a load, com R. P. M. of worm shaft ”—2,185.2. was 12 degrees Ce t t eginning of 
monly to the number of ten or eleven Sliding velocity at pitch circle—8.76 the test; er 40 es had 1 te 
Before beginning the experiments prop- meters per second. 128 deer ned 3 ' it 
er, the gearing was place! for a consider At the beginning of the iest the tem- this point and toward the et est 
able time (1 to 2 hours) under condi perature of the oil was 22.1 degrees Cent sank to 12.5 degre 
tions similar to those aimed at therein. It . \s evident from the table. the oil 
' . 


was then put at rest and the experiment 








began after it had cooled st [st t difference te ‘ r 
: h ver the ? } ¢ | 
——— 
' 
> ° I g n 2 
Brake D t 
— - O1.4 2.5 15.0 é 
1} : - F 
- Wi 4 
A. i 1 t : 
7 wm! Z qauced ¢ 
In Fig ( f et 




























































































= pel re é g 
ne f ‘ ‘ ‘ o 
Ss | 
} 
, Dp * 
| \ 
Y fou 
Pils. I t 
‘ | 
TY , , ‘ 
The result sought to be determined by é 
the investigation was as follows To as | e 
; ; —_ f 
certain h IW 1g tiie ft peratw t thy | 
, . } P 
oil rose for different loads and speeds of \ Hd 
the gearing Therefore t experiments i givil 
unde? i ade d gearing We nucda untti } \ { 
: ; } 
the oil temperature ceased to rise furthe | \ 
In single cases the test was discontinued 
when the increase of t perature am nt | 
ed to only 0.1 degree in 5 minute ' , 
The length of the riments was fror vy C& - , 
re 
55 minutes to 6 hou ee nl ( C 
The ive ig ng ¢ I I tiie a) 
worm varied within the limits < 0.2¢ an far tact. * f 
and 8.61 meters per second, corresponding ee , ‘ “F 
} 
to a speed of the worm of 64 1 2145.5 \ 
turns a minute 
The tooth pressure varied between 111 ‘ vhs 
and 1,257 kilograms , [6 ror URE reat ' 
II. RESULTS OF EXPERIMENTS.* t101 
EXPERIMENT I, ne 
Lever arm of brake—1,794 mm peratt 
Effective weight on brake Q—7.5 kg 59 
© a So 
| © 
, 
L ¢ 
I 
‘ the 
PPARA EMPLOYI J TH I EN e 
” 1794 e it t test ‘ 
Pressure on teeth 7’ = J i ; : & ‘ 
121.3 hown in the I g || 
110.9 kg Oi) fe) ( 
T abécn Dp } rn +] : 1 b I € re ] Temy I t Ten 
Letting ‘ I that 1s, 110.9 h I I 
: , , Min. Deg. 3 Deg. ¢ M Deg ( : 
2 > | . +] - f +h, 
7.0 2.54), we have tor the value of the o — ec o@-2 pare 61.4 
. — ? 4 + 
- ficient ~<a g r ‘ . -_ 
CO-enK ent ‘ . 42 4¢ 59." , 61.4 ‘. 
rherefore 1 5.6b t.4 ' 47.2 4s 60.( Ri 61.4 
* In the original text the results of the experiments are Is coc co ( > w Al A 
, . : I. } 
iven in great detail. Inasmu hey are summarize 
in Table II, the detailed accounts are here considerably 20 53. 55 O1.4 x O1.4 ; 
abbreviated.— 1 - o- r é ‘ ( ‘ , 
t In finding the alue of and ¢ are obv y #O JI m aie ’ t.4 , 
taken in centimeters instead of millimetersas given in the 2 r6.9 Ac f { 10 ka » Pip 
table of dimensions The last equation above thus . . 
means that the total load was equal to 5 © kilograms per TABLE I KI yy TEMPERATURI I ING * All horse-powers are metric, and are | I 
square centimeter of the } roduct of the pitch, by the ar smalle ain Eng b e A } 
breadth of the whee! at the roots of the teeth.—Enp. THE PROGRI )F EXPERIM Not here re t | 





Che 


Was alt 


temperature of the 
the 


rrees. and finally rose 
& ; 


rounding alt 
the test de 


sul 


beginning ot 10.5 


to 13.0 degree . 


The constant condition of oil tempera 
ture was attained after 110 minutes, with 


1 difference in temperature between the 


g Fig. 7 displays the increase of tempera 
i! and outer air of in the curve, “Exp. 3.” ture in the curve “Exp. 4 
70.2 13.0 57.2 degrees The work taken off at che brake ( The work taken off at the brake is cal 
The delivered horse-power was ulated as ulated 
\ 8.09 N 13.19 horse-power, A 56 hdrse-power 
nd the average absorbed horse powel and the average absorbed power as and the average absorbed power 
NA 10 28 A 16.52 horse power \ 3.93 horse power, 
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The the 


perature occurred after 140 minutes, 


constant condition of oil tet 


n 


with 


a difference in temperature between the ference 


oil and su 


rrounding alr ot and external 
04.5 14.0 80.5 degrees 53.1 


Fig 


6 exhibits the temperature increast 


The constant 


ture ensued after 


condition of oil 
70 minutes, with 


5 
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of 
} 39-7 


degree 5 


1903 


in temperature between the o 


tempera- 
a dif 


giving 6 
giving KX = .5O. 5 2) 
EXPERIMENT 3 EXPERIMENT 4 

















The Future of the Foundry Industry. 
his test differed from the preceding While in tests 1 to 3 the revolutions of The above is the title of a thoughtful 
chiefly in the effective load on the brake, the worm shaft were taken at above 2,100, paper by Dr. Richard Moldenke, secretary 
which was taken at 25 kg.. instead of 7.5 it was, in tests 4 to 7, reduced to f the An can Foundrymen’s Associa 
| 
| 
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MPLOYED IN THE EXPERIMENTS 


and 15 





kg lhe leading quantities ad 1, 300. Phe eading quantities in test 4 tion, wl ve regret s ft ng for re 
the following values were as tollows publi It deals w t not 
OU—25 kg O—7.5 kg generally handled by the writer, ignoring 
P—369.7 kg P—110.9 ke for the time the d s of ( ns 
P—18.7 bt ‘—5.0 Df 1 tet nes and 
of te 145 min Duration of test—8o m y¢ d the 1 ind goes 

} HW —1, 394. 3- ) ¢ ger m I p manage 

U—5.47 mM en 

iperature of the surrounding a Che temperature of the surrounding an He believes in spe ' | n 
beginning of the test 12.50and was at the beginning of the test 12.8 de lardization Witl endency ward 

end rose to 14.0 degrees grees, and rose eventually to 13.4 degrees the standard f everything within 
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1022 
vorse unless steps, such as I have indi- 
ited, are resorted to. We would there- 
fore see a plant necessarily three times as 
great in the layout as need be, and prac- 


tically three times the capital tied up in it, 
which is doing nothing, in 


two-thirds of 
fact sting interest What could not be 
done with this vast amount to enrich our 
g nation still further 

Perhaps the last thing to touch upon, 
nd vet the one matter which we will 


meet first, is the future development of the 
foundry equipment. This would form a 
opic upon which discussion may be held 


by the hour. Suffice it to point out two 


molding machine and convey- 
] 


hings: th 


thing else, as well as these, is 


rs. Every 





vrapped up in the policy the foundry will 


ye forced to adopt in the near future. Spe 
ialization means the molding machine 
th a vengeance, Consolidation gives the 
inews of war to adapt, adopt and force 
heir tematic use. The breaking up of 
restrictions regarding apprentices mean 
more and better men to do the other mold 
he system 


ng. Conveying systems mean the 


itic production of castings, outside of the 
molding end, at minimum cost. Continu 
us molding, pouring, and in fact continu 


hort 
the 


contented men, and 


us work in the foundry based upon 


+) 


hours with good pay means getting 


hest efforts of the men, 


prosperous country. Naturally the study 
f the foundry in all 


Standardi:z 


its details will not 


‘ease ation, improved work, 


uniform customs, we might say—the mil 


lenium minus the human end, which we 
will never fully control or correct; all 
things which help to make foundrymen 


reasonably content with their life work 
all this lies in the future for us. 


“But we must not be idle in the mean- 


tim If long association with the labor 


end of the foundry as well as the financial, 


counts for anything, I feel that we must 


do our utmost to place within reach of the 
voungest 


apprentice the means by which 


he can receive a good general education 
is also the special one for his trade. We 
we this to our nation as well as to the 


s made our fortunes. 


that 


ndustry that ha With 


| the difficultie loom up in the labor 


problem, I feel that we have nothing to 


tear from the man who from his youth is 


looking forward to his own home, his sav 


ngs account, the education of his children 


is useful citi and his peaceful retire 


rens 


ment when old age comes on. This man, 
the backbone of the nation, has had no 
difficulty to realize his ambition heretofore 


ind will not have it in the future, as con- 


solidations, instead of cutting him out 
from opportunitie will give him the 
-hance to become a stockholder if he de- 


sires, and by reducing the severity of hard 


times, keep him in steadier employment 


Men of this stamp, I am glad to say, are 
still the vast majority of the laboring men 
of to-day, Let us help them to help them- 
selves by education, and the future of the 


foundry need give us no concern 
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Letters From Practical Men. 


Table for Use in Laying Out Ball Bearings. 


Editor American Machinist: 
I have had to figure the dimensions for 


a good many races for ball bearings, 
and in finding the diameters I have 
always had to set everything aside and 
figure the degrees, minutes and_  sec- 


the angle, and then as it in- 


variably ends in seconds, I would have to 


onds in 


figure the sine, as all of the tables simply 
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this handy little table quite frequently, so 
with this idea in view I send it to you for 


publication. BB. H.R 





The Drafting Machine — Drawing 


Screw Threads, 


Universal 


Editor American Machinist: 

As the universal drafting machine is be- 
coming so generally known and used, it 
may not be out of place to exchange ideas 
about it. I 


comfort 


greatly to my 


and the first 


am using one, 


and _ satisfaction, 


thing I did was to relieve 


give it for degrees and minutes. After undue strain and consequent wear, by tak 
N nes — Sin. = N — = Sin. 
N N N N N i 
/ A 4/ 4/ 4 A 
I 300 0 O 150 O O I 51 7, = 33 3 31 46 06156 
2 I8o oO Go oO Oo E; 52 6 55 23 3 27 42 06035 
2 120 » O 60 ( Oo 56602 §3 0 47 33 3 23 40 05922 
1 }0 O ) 15 » O -JO7I1 54 6 40 O 320 0 5514 
5 72 0 36 0 0 .58799 55 6 32 44 3 16 22 25799 
6 60 O °O 30 ) - 50000 50 0 25 43 a 82 $1 05007 
7 51 25 43 25 42 5! .43388 57 6 18 57 3 9 28 055C9 
8 145 0 O 22 20 « . 38268 58 6 12 25 2s 6 22 5414 
9 JO O O 20 < - 34202 59 6 6 6 3 3 3 05322 
Io 36 0 O 158 Oo O . 30902 60 6 0 O 3 O 05234 
11 32 43 35 16 21 49 .28173 61 5 54 6 ey 05147 
12 30 0 O = © oO .255882 62 5 49 23 2 54 12 05065 
13 27 41 32 13 50 46 -23931 63 5 42 SI 2 51 26 1955 
14 25 42 51 I2 51 26 .22252 64 5 37 30 2 4° 45 04907 
15 2 0 © I2 0 O 20791 05 5 32 15 246 9 O4d531 
16 22 30 O It I5 oO . 19509 66 5 27 17 2 44 38 04758 
17 21 10 35 TO 35 15 . 18375 67 5 22 23 2 AI 12 04685 
Id 20 oO 10 O O -17395 65 5 17 39 2 35 49 4615 
19 18 56 50 Q 25 25 16454 69 533 3 2 30 31 O4551 
20 16 O O 9 9 9 15043 7° 5 5 34 2 34 17 04456 
21 17 8 3. 8 34 17 . 14904 71 5 414 a ae 04423 
22 160 21 49 S 10 55 14233 72 . @ @ 230 0 04362 
23 15 39 8 7 49 34 13616 73 455 53 2 27 57 04303 
24 is 6 © 7 30 Oo 13053 74 4 5! 53 2 25 57 $245 
25 14 24 Oo 7 32 0 12533 75 44858 o 224 0 o4gt§8 
26 13 50 460 6 55 23 12055 76 1 44 13 232 6 O4132 
27 13 20 oO 6 40 oO 11609 77 4 40 31 2 20 16 .04079 
25 12 51 26 6 25 43 11197 75 $ 36 55 2 15 27 .04026 
29 I2 24 50 6 12 25 To812 79 4 33 25 2 16 43 .0397¢ 
30 st 2 6 660 (0 10453 so 4 30 Oo sr (CUO 03926 
31 II 36 46 5 48 23 IOLI7 SI 4 26 4o 2 23 20 03878 
32 1s © 5 37 30 .OgSol $2 { 23: 25 2 1f 42 03530 
33 10 54 33 5 27 16 -09506 53 4 20 14 os 3754 
34 10 35 15 5 17 39 -09227 S4 $17 9 2 95 34 03739 
35 10 17 8 5 8 34 08963 85 414 7 27 4 03695 
26 io 2 6 5 oO .O5716 S6 4 11 Io 2 5 35 .03652 
37 9 43 47 4 51 54 -085 10 87 4 $17 ee. ae = 
25 o 26 35 444 13 05255 SS j S 27 2 2 4a .03569 
39 9 13 5! $1 369 55 .OS047 &9Q | 222 2 8 2 03529 
te) 9 0 oO } 30 O 075460 90 1 oO oO 2 oO ) 13400 
jl 5 46 50 4 23 25 -07655 gi 3 57 22 I 55 4! .03446 
}2 8 34 17 417 9 07473 g2 3 54 46 i 57 23 03414 
13 8 22 20 } II 10 07 300 93 352 15 156 8 2278 
14 8 TO §5 4 5 27 07 1 3¢ 94 3 49 47 I 54 54 3342 
45 5 0 O $ oO O -06975 95 3 47 22 I 53 41 03307 
46 7 49 34 3 54 47 .06825 96 3 45 I 52 30 3272 
17 ims 3 49 47 06679 97 3 42 4! I 51 20 3235 
18 7 30 © 345 o .06540 95 3 40 24 I 50 12 3205 
19 7 20 49 3 4o 24 -00407 99 3 35 II I 49 § 03172 
50 7 12 0 3 30 ) -06279 100 3 30 Oo I 45 O34! 
TABLE OF SINES OF ANGLES OI DIVIDED CIRCLE WHOSE RADIUS IS I. 


using the above method for a couple of 
years I decided that I would make a table 
giving the angles and sines, and thereby 
do away with a lot of unnecessary work 
every time that I wanted to find the diam- 
a ball race. The seconds and fifth 
figure of the sines are figured to the num- 
ber nearest the half. 
are others that would have occasion to use 


eter of 


I suppose that there 


AN EOUALLY 


ing the weight of the overhang off of 
them. 

in the bushing a, Fig. 
standard b about a foot high, 
and, connecting them with a 


the 


I inserted a screw 
I, erected a 
light wire, 


removed thumb-screw c and carried 
the weight on the wire. 
The essential point is, to get the hook 


at the upper end of the standard, to bear 
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the same relation to the plan of the pivots 
that the screw in the bushing bears to the 


that 


AMERICAN 


should be used 


have felt sorry 


MACHINIST 


on a 


machine tool, As 


compelled — tion 











pivots at that end of the arms. I do not by force of circumstances to be behit 
know when I have had anything afford me 


as much satisfaction for as little trouble I have seen such a shoy hen ur he 


( iop when its pur thos 
to rig up. It will pay any user of this pose in life was to make some money, and eed 1 84 KK 
machine to apply something of this kind. I have been glad tl [ did not have time ig in view f 

I have not forgotten the days of the T- to change the color of my machines, and from thi 
square and triangles, and, remembering the other fellow has wished that he did f 1 
that most of the boys are still using them, have time t ange the color of his. | g t ( 


I will tell some of the younger ones, per [here may be plac ind kit 


haps, how I got the angle to draw screw that can be suited te pain z timat 





threads on bolts, etc As was brought all that should naturally go with it tt 
out in the AMERICAN MACHINIST som [ had the pleasure of g = ugh \ ¢ f t 
time ago, the angle of the standard thread p or whe I shoul ve fe that worl 


is about 3 degrees. My T-square has a_ it would n 


\ CC out I piace I | 
head 12 inches long. The sine of 3 de- did come across a man scrubbing the floor, tak ( 
grees for 12 inches is about 5¢ inch, so, and while I was surprised I was t I f 


swinging my T-square until one end of bit more so than I was at 1 grade of 


the head w by my eye, inch from work that I saw being done, and th 


the end of the drawing board, I used the and the treatment that I 

















eCCeive t ( g £ 
go degrees for bolts in a ho ntal pos ubbing » be non\ 
tion, or two similar triangles for bolts in th one at 
aa f c f t 
fo ‘ 
f 
t the I 2g I 
plain t ¢ 
It f | t 
\ ‘ g ¢ 
= 
= 
py ¢ | 
| . ( I ( f tl 
disadvantag { 
— — either. 1 
-_ 
Wi ( eve ‘ nvon 
gum 1 ¢ i 
Screw / ‘ : 
» ~ , ‘ ne 
he clain { c t 
dv ge | 
In¢ | g 
~ 1 i a 
NIVERSAL DRAFTING MACHINI S I 
As | ‘ fference 
a vertical position, On drawings that are While I vel mprove powe 
to be traced | used to dash tl thread on, that improves I do not believe every ( ed 
free hand, but since using the drafting | g t f t é f 
machine I use that in place of free hand, ev g é I é 
and do it as quickly every pla | \ » see the 
There is nothing better for an erasing ther side before I ft tl | 
stencil than piece of thin, transparent p 1 to « form a ellig pin gt t 
celluloid, with a slot in it just wide enoug!] n f f 
to expose a line to the erase This can Lh t ng ft S t 
be purchased at the stationer’s, or, if one ib d ‘ ng 
does not want to get a whole sl >] what \ we ( 1 d f 
haps some of his lady friends may g f friend nd a { 
piece left from making ( stn f powell ed ( | iy ' . 
( ] (; ¢ t tt we 1 \ F 
; points 1f the individual drive is used haps é é 
When Will Electric Drive Pay the Ordinary Shop? he table referred to is not extended was run by one 1 for the entire 
Editor American Machinist ugh to do more than give a chance to would be Haas ; st, 
My experience has forced me to the 1 e estimate, but that ( ot t 
conclusion that there are at least two op- +r leads me t hit tf the shop that 1 t 





posite sides to everything mechanical, and as usil vhite paint for its col f | ; ' , 


I generally find it profitable to try to see machine tool | have gone over the tabl f the fittest. and find that people use 
both of them. leet ts zene 01 beoeieen 1 


carefully and figured out as nearly as I 


2 thing 
I have known enthusiastic reformers can how much motor horse-power it would considered, they find the dapted to the 
who believed that white was the only color take to do the work that I am doing needs \ t the thing tl 








L024 
happen t new thing that has genuine 
merit is to have overzealous advocates 


where its real friends would 


uld not go, because not suited. 


Few things, except patent medicines, are 


} 


good for everything, and I would like 


comeone that has tried it to tell just what 
the gain of ss has been with the electric 
dr in « common, every-day shop, doing 
common, every-day work that has been 
handled successfully in the ordinary way, 


and to tell to what extent he used it 


Someone has said that “every man is as 
lazy as he can afford to be.” This may 
be putting it a little too strong. I would 


rather sav “few men care to do more work 


for a dollar than is necessary.” That is 
one reason that the public don’t take to 
ome mechanical devices 


\W. OSRORNI 
a mistake in dete: 
\W ith elec 


just as with belt drive, the machines 


[Mr Osborne makes 


mining his total horse-power 


“borrow power from one another,” as he 


With individual motors each one 


large 


puts 
heaviest 


to do, 


must be enough to do the 


work which it will be called upon 


while the actual consumption of power at 
#ny one time is only that due to the aver 
age load on the tools, and those stand 
ing still consume no power, although they 
are included in Mr. Osborn’s total. Small 
individual motors are not as efficient as 
large ones, and this tends to some excess 
of power msumption with individual 
mote compared with belt drive 
\g t it. however, is the saving due to 


ence of shafting. Other conditions 


ime the actual power consumed 


much as between the two 


systems, and, in any event, the power cost 


nsignificant in machine shop 


Safety Stop for Crane Hoist. 


Editor American Machinist: 
The sketch shows a device for stopping 
the load block of a crane before it strikes 


the of 
the load falling and endangering the lives 


of the 


drum, thus preventing any chance 


workmen. The apparatus is being 
used on several cranes with perfect satis 


faction 


Rod «I, in Fig. 1, is so located that it 


can be lifted by load block B when the 
latter ascends. On rod A arm C is fast 
ened by a set screw; C 1s fastened also 


to switch rod D by lock pin E 

Fig. 2 shows in detail the practical part 
When load block B is 
1S closed, [ 1S locked 
Hk. Now the 
load block ascends high enough to lift rod 
A. switch F 


of the apparatus 
down and switch / 
in slot G by spring when 
will be opened and the load 
of course stops. 

lo close the switch the operator is com 
pelled to crawl up on top of the crane and 
By pulling /:, back, rod D 
be pushed downward (slot 


release pin E 
may I being 
and switch F 


made and the 


provided for that purpose) 
The circuit is then 


r¢ rd 4 | 


closed 


load block descends, also falls and 


AMERICAN MACHINIST 


pin E will lock itself in slot G ready for 


duty. 


éeé are wires running to h usting motor. 


Li 


J is a guide for rod A. K is a bracket 
isa g 

holding A and C the proper hight for lock 
ing & in slot G in D This device has 


caused the operators to be very careful 


as they are not especially 
up on top of the 


O ¢ the switch Tr. B. Burinti 


Granite Quarrying. 
Editor American Machinist: 


[ wonder how many have yet tried Os 
borne’s advice about the riding of hobbies 
and the hobby of riding. When my old 
boss, long since gone over to the maj 


was in harness he said nothing cleared the 
cobwebs his brain like a rick to 


Wells 


from 


River on 


July 16, 1903 


king of instruments” for th 


out.of the * 


living near the church 


Ince 


then [ have 


other hobbies, but nothing 1s quite 


equal to the wheel and the camera 
The great granite quarries of Barr« 
cated only ten miles away to tl outl 
] : ' t +} lace + wrest 
nd are a most interesting place to vis 
with chainless d kodak \s the 1 


rises some what over 1,000 feet 1! the 
three miles, reminds one of the ( 
man’s opinion of tobogganing, which wa 
‘Phi walkee backee thlee mil b 
you get the “‘pfist’’ on the homeward 
when it is most needed \ branch of 
same old M. & W. R. R. R 
over the mountain on which the qi 
1 situated, having some terrific grades 
1d two or three switchba¢ I notice 
hat at every siding where vere being 
ded a rail was held en | 















































_ 


when the Montpelier & Wells” Rivet 
Ra...sad was new, and its curves and 
ballasting were calculated to clear a 

most anvthing out of a man that wasn't 
fastened in It best engineer had once 
been a sub in our shops, so the boss was 
sure of a welcome in the cab whenever he 


If this road doesn’t 
of 


pretty neat 


cared to take the trip 


run exactly over the backbone the 


Green Mountains it 
Much of 


spruce, cedar and hemlock, and th 


comes 


the way through forests of 
scenery 
is fine. 


When I began riding hobbies the kodak 


was unborn and the pneumatic tire had 
not transformed the bicycle from an in 
strument of torture into a joy forever 


bestrode a 
loft, 
of 


For lack of a better mount | 


hardwood bench in an organ and 


doubtless made an instrument torture 




















i 4 M 

RANE HOIs 
le V¢ to det i the ( ( I 
got awa\ Not long after tl b ch ( 
to the quarries was opened a train g be 
yond conti ind being low the firs 
switchba¢ ran down tl ou n it 
b rr¢ creating gene | l ) n the vard 
w her¢ vent on 1 siding 

Giranitevi le near the p of 1 moun 
tain Ss quite Ll Villiage boasti g i tw 
story schoolhouse ind i ( up le Oo! 
churches. Even this altitude social dis 
tinctions survive, and there 1s a quarter 
known as the Tough End Che houses 
are mostly well built, for the weather 1s 
severe up here in winter, and there is a 
general air of prosperity, but hardly on 


has a garden, a flower bed or even a vine 


over the door, and yet the eight-hour day 
was established here long ago In 


of this lack the 


spite 
bleak 


region has not the 
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varren as mig pe " , effort O 
iy ; 
tor while in 1S 1 to be I \ neg x tor 





oO lg ot nl ind \ U 
n the leaves take on their autumn ( \ T « 
e the landscap fu I 
\ we \\ l t , 
. t ] L nite Sy té po n rey S | 
B ( 1 ) oO 
n It abet more i\ \ 
\berde: eric f 
‘ , i the WOT () t 
\ : 4 ) nt 1 4 Ss ] 
nd Ire d nd the \\ 
i Iree ( d I | \ { 
r] s I 
1 ( I es I ¢ ) l 
n | sari ( g 
) o \ g 
. | 
( i 
j 
f y 
, Compressed Air for Pumping. 
\\ 
ly 
r) 
g deep day ¢1 , 
. 1 ) : \t 
rey ) ( ; 
t 1) { Qt ] ) 1m) 
~ | | 
) ‘ T 
1 tl] f 
’ re Ix ’ 
( nN qt I ( ck ivi ini i Ps r 
For Sizing and Finishing Cam Grooves. 
powet \ si , ; 
t the tact tl pt 
yon g, the being d \ 
vedges dr 1 ) of =e 
| 
1d \ < > 
{ ) 4 \ 
] 1 
gx d lom re p 
- | 
r t t r Wart { | 
: j bict 1? ‘ 
Obelis} nme as 62 f have be | 
7 1 1 L _ 
ed 1 o] nd the 
7 7 
limited 1 ( no f ' 
by « rying he ut of 
quarri s said ft g e AMERICAN MAcH 
OOO per day 1 V 1¢ no the tra nat * 
h of ( t l ( mv expe | 
D-t ad ( pp nN 1 T bl oO 
, ~ - oe i. 
essed ) © used fre \ Dp t WW ( 104 
| 
“Te , , 
aet nsi¢ T g elect r ( 
from a waterfall] ) 25 miles d é at ) joo 
Dy Le 100. feet 1 wit} f cut } . f nat 
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get 200 or 300 feet head. You use this on also act as locating stops. The lid being The rule is: “The weight of steam 
tangential water wheel and operate a closed, the work is brought forward until pounds per minute flowing into the atm 
belt-driven or direct-driven compressor. it just touches the stops c ¢c by means of phere through an opening of one squar 
In most cases the water is free of cost’ the screw d. The screw e¢ is now run for inch area is approximately three-fourt] 
and the compressor is geared to run a cer ward. The point enters the opening be the absolute pressure.” Three-fourths th 
tain number of revolutions. and when the tween the fingers f f, forcing them apart, absolute pressure (115 pounds) Ne 
pressure gets up to a certain point it blows and these, acting on the casting at g g, pounds (nearly) of steam discharged yx 
off and goes to waste locate it sideways. The screw /: is tight minute per square inch of opening 
Mr. Richards also speaks of the waste- ened and the binding screws all gone over — inch the diameter of the opening 
fulness of the ordinary steam pump. This to make sure the work is against the stops equals (nearly) .o1 of a square inch. & 
a recognized fact in the mining world, The drilling is performed on a multiple pounds X 60 minutes X .O1 square inch 
but if ever Mr. Richards worked at the spindle drill W. E. CALLAGHAN 51.6 pounds of steam discharged per hour 
ttom ot a 200 or 300 foot shaft with a ——_—_—- EE nd is the equivalent of about 2 hor 


team pump fora companion, he would be Steam Jets for Preventing Smoke. power with a fairly eihcient engine \ 


pt to bless the man who invented com Editor American Machinist suming the velocity created by the stea 
pressed air, Not only does a steam pump | read with interest the article at page /*' “> SU" to that made by a pressut 
heat up the atmosphere and spoil the air, 926 oy steam iets for smoke preventi of I ounce per square inch, or 5,200 fe 
hut when you are lowering it and setting 1t A fe r a careful examination of Fig. 2. the Pet munute (nearly), the effective 
anew position the handling of the hot aj cence of smoke at Fig 4 does not seet ix 7 inches, or about .o5 square foot 
pump breeds profanity nese Ble WARY 2: A semariable. as 1 failed to fi in velocity of £200 feet ner muinai , 
things to be said in favor of the much gutter from the setting for ease — a eo 
bused steam pump, although economy ts 
ot ne of them 


Poe Rispon Tron & Locomotive Works 
By F. M. LeELanpb 


| There is an interesting discrepancy here 





between the figures of Mr. Rix, at page 
O40, and wiose of Mr Leland Those ot 


\Ir. Rix come so near to my result as to 





e a practical confirmation of it. My way 





f computing and my allowance for the un 
certainties which are certain to exist come 


from actual experience, when for a few 


Se 
vears I was ina position where it was quit 


desirable for me to make out as good a 



































case as possible for compressed att | 
g 
never in practice saw such high economy 
as Mr. Leland figures out, and if he ha: 
re liable practical evidence to back him he —T 
| good stuff to advertise Pay 
1 \ b | 
In speaking of the waste in the use ot seas 
ROE LS 
mpressed air in pumping, [| distinctly d is 
} Ss 
not therefore in any case advocate the us —_— 
f steam instead for pumping mines ot [ i 
hafts or tunnels. Of course the air ts ; i ss 
, ; aad 
cererally incomparably preferable. What % 
I do object to 1s the use f the airoain + y 
five ’ 
rdinary steam pump, vith its enormou 
ti . “- ! 
clearances to be fi led and its lack Ot all 
means of using the air expansively, when ; F 
; ‘ : nd his t ire is) the only otable r minute, a quantity sufficient to supps 
t wo old be such a simple matter to pro ‘ 1 htt D.1 ; 
? / thing about the borer setting Mr. Palm ombpu t 60 pounds of coal pr 
duce a pump with a crank movement which : 1 Sot) eas , : ‘ oe ; : 
ty ; savs the Allen Company make boilers, and our if applied under the grate With 7 
vould give a small and constant clearance, ; , , : i 
2 t seems scarcely credible that their com square mches area ane ‘ ress 
and with some cut-otf or other expansion — , : , , : “es 
, DUustion experts Nave not long since grap the tota pressure would we 7-10 poun 
gear. When such a pump ts used for the sae or . ‘ : 
: pled with and solved for them the question he effective power used efore 
pumping [| will cut a big chunk off the 50 ‘ : 
os ' I “% rf an nereas of power Phe SLATE ot x 
per-cent. allowance, Which otherwts¢ til ' é §.200 7 se : 
1 > atftairs cle seribed by \Ir Pa Mie! Where = Wy (nearly } H . 
think necessary FRANK RICHARDS. | 33,000 


certain machines must be thrown. off 


= » 
"er ; lp the foundry during a heat—is too ‘~/ H I = 3.5 per cent. efficiency, which 
A Drilling Jig. intolerable to be long borne by any up-to 2H.P. 

Editor American Machinist: date firm. Located in the same city witl s not high 

Phe jig of which IT enclose drawings 1s the Worcester Polvtechnic Institute, it Che assumption of ess 
used for drilling the prec of cast iron of would seem that an appeal to its testing night have been wri i, ( CAs 
which two views are shown It consists department in ordet \s show! cthciency mig have bee greater 
of the piece of steel a, planed all over, to the illustration, the air is admitted through — less) 
which the lid. also planed all) over, is t 3-inch = pipe nd the stean nrecte I am not } cking \] P H 
hinged by the usual taper pin; the ld is) through a= 'g-ineh nozzle \ssuming a steam jet is as good as the average, a1 
clamped down on the shouldered post by steam pressure of 100 pounds and using ncreased fuel ¢ sumpti ot CO p 
a thumb screw The work when placed in approximate rule which appeared per hour (nearly 20 horse-power) 1s 
in the jig rests on the large hardened stud the AMERICAN MACHINIST some vears ago, to be sneezed at n this case it 1s cle 

ind the two smaller one c, which we can calculate the amount of steam used that the trouble lay in an insufheient draft 
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e fillfn n and ramming the ng a tool witha idy pin to fit the bore shown at E is used Chis too yn S 
The drag flask is now removed, We use the ordinary cone-shaped inside a bar fitted to the turret d to tl nsid 
drawn and the drag is replaced. cutter to true up the end of the bore, after of the casting. It ored for a plung 
I d over id the p which we start tool B This tool is and slotted for a cutte 
Ba which rings / and E are’ shaped like a “hog-nose” \ ut has handk The plunger als ed 
The dry sand cor now t, an inserted cuttet Phi etch yw he cutte nd \ | 
! d matching the gre d Vergenthaler blad vith isting screw hown, through hole plung 
ng / t ithe ba but ld be ice thie . diagonal t ( 
reen ind re 1 ring ) Vay While th te feeding th 1g een it - r eal d \ plung 
r with gaggers, and the part ng held in the turre ] d 1 fort 
rag (tl being on a nel round-1 t ! . vit t ling ! g 
t nd from shit ng dew \ ugh t thre le i I ] cutt p 1 
d el ecured by chaple ] \ 1 en t W reced e sp o 
n tl » and long enough to und fitted ( ving ack and To 
4 : ‘ top of the ¢ ind. iD + trrnme d t " WW ¢ ¢ ¢ 
| tl cl ip d ay l te te id t ( 1 r 
f Fig. 2 show } I-11 1 f handle 
I ] | 1d b t¢ ( ta P o 1 2 1 d 
\ur V I l the ba | 
“Barrel” Taper Attachment. een WV irt Of Quick Turning of Short Shafts. 
ee f okra \ 
\ ICanh tae ' 4 = \f 1° 
\merican M 
] 1 t 
1 ~ 
t yr lathe t ) 
latl i 
| 1 
, ( ] 
nt | ’ : 
| | ! ) | ) 
ait | deco a ) 
oe | 7 . 
Y | | 6 } al ee 
& | \ a 
| ! ‘ — a Oa 
= 
i | j 
or aRERC | SEEPS —s —J sage 2 
2 (PD — ving 
Wi 
i 
| I l a lo 
} , 1 { { . 
e 1 d 1 Oo ee” l i fan é 
dt r thi we f ce t I 
P 
( by \ out , , r 1 7 
d wor \ aids 
( tix i ; eo 
A 
1 ! ( t] 
, ; ae 
( rd Kk 
1 ] 
i ( ‘ 
‘ \\ ») prevent 
; 
to ¢ hain carried 
- f he nd 
1 b 1) ‘ 
1 1! | ‘ 
I ms rely 14 
tr tout r fy col ) 1 
I ( ( rew thre 
I ] 1 C¢ eT and by 1 \ T 
r ward he ta ( I 
yradu lly unw d Viving 
* traverse to the top slide and p ya 
he required tir automa \ \ - 
| | Ly | 
ers, N. ¥ A FF Ss , ; \ f | 
es u : 
A Set of Turret Lathe Tools. SZ \ aces 
\merican Machinist: 
l ] i D ——————-4 
turret lathe tools shown herewit : — : 
found very efficient. <1 is an iron : } i 0 
of which we need several hundre¢ 
th Che most particular part sur he proper d ( twee! corners V 
\ must be faced very smox houlders. We show this tool as we made __ the V ; ! 
ore 1S not very particular as t t, but now think it could be made shorter carriage stop threw t teed ou 
: 5 i us 
the rece must be a cert ind less issive but ( g ) I ( t S 
e 1 in the face We had ampk l t 1s To fac up | l back d sé ) ) DY grat 
» grip the casting in the chu but nside and secure the oper distance trot ons e 4 s-feed 
ve could make a better face by ha this shoulder he er fac ool second cut was started, w ) 
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dropped over the feed rod, which struck proport g 
lla d threw e feed i S R \ 2 
— ) id ie \ a p I 
\ nered C rig \ ( 
( h; ) 4 SS = 
2 
Hopkin ' . 


Auxiliary Table for the Miller. 
Kditor American Machinist 
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Making a Mortar Pan From a Broken Casting. 
Editor American Machin 
\ broken mortar pan w broug]l 





Wine 
ll 








1030 
cope was set back in place, and pouring 
basins and riser cups were made The 
end of the core bar e, coming up through 
the center of the cope, permits of the 
escape of the gas from the main core in 
that direction. The gas from the insid 
of the pan came out wholly through the 
cope, for which suitable vents were pro 
vided. The work of molding such a pan 
might be facilitated by the use of a strik 


ne board first, cut as shown in Fig. 2 
This would strike up the outside and the 
print for the center core, quite concentric 

th one another, and the bed could be 
made at once level and properly rammed 
nd vented, saving the trouble of laying 
down and picking up the heavy broken 
pan two ofr three times before the bed 
ould be quite right in these respects 
Phen the pan could be laid in place and 
preparations made for ramming the inside 


Joseru G. HorNer 


Bath, England 
Some Pump Troubles. 
\merican Machinist: 


ot steamers 


editor 


One the big came in and 


reported one of the suction valve seats on 


the ballast pump loose. On examination 
we found that the threads were stripped 
in the pump body as well as on the valve 
seat. [t was a horizontal duplex double 
acting pump of standard mak« The 
valve seats were about 5 inches in diam 
eter, the suction valve being below, and 
about 20 inches from the top of the 
pump Phe only way to get the seat in 


or out was to first take out the discharge 


valve seats, to get In a wrench, the lower 


seats being then taken out through a 


hand-hole provided for that purpose 
We decided to tap a new thread in the 


pump and make a new seat to fit, and we 


did not have much time to do it in eithet 
Kor the shank of the tap we took a piece 
of 1 inch round iron, about 30 inches 
long; one end was squared by the smith 
for a wrench, and a couple of anchor 
hole were drilled near the other end, 
then to the foundry with it. The short 
end where the anchor holes were was 
tuck in the sand and a mold was carved 
iround it, about 3'4 inches diameter and 
2 inches deep. Iron was poured in_ the 
open mold, and as soon as possible the 


casting wast 


cooled oft 


iken back to the shop, red hot, 


and both ends centered 


Four inch grooves were then milled in 
a little over an inch deep, and four pieces 
] long, 

The 
to 


of tool stec inches 


the 


IX 'AX2 were 


driven mn slots for cutters tap 


the 
the 


was then turned and threaded 


proper size, one end was faced, and 


shank rough turned for a guide \ hole 
was drilled and reamed through each cut 


Phe 


ter for a taper pin cutters were 
then marked, taken out, backed off, and 
eased up some, and the head was turned 
down so that it would go through the 
upper valve seat opening. The cutters 


had to be put in place through the hand 


hole and assembled in the pump. body 
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guide was made of a of tat 


iron and bolted to the top opening ot the 


The piece 


pump 


Now you'd think that tap ought to 
work fine, wouldn't you? But it didn't 
When we had made about a turn we 
noticed that the tap went down pretty 
lively, and a closer examination showed 
that the threads were conspicuous by 


The tap was so heavy that 


their absence L 
hold it 


the four thin cutters could not up 
and it just plowed right down through 
the seat, which was only 34 inch thicl 
Well, that’s the way things generally go 
on these hurry-up jobs, otherwise we 
might have felt pretty bad about it. W« 
had the new seat all turned and ready to 
put in, so we had to hustle out another 
casting from the brass foundry Phe 
tap was enlarged by shimming and by slot 
ing the holes in the cutters, from) which 
the temper had to be drawn, of course 
\ thread was cut on the shank the same 
pitch as the tap and a new guide piece 
was drilled and threaded to fit it ‘his 
held up the tap and acted as a lead to 
properly guide it This worked to per 


job \ 


fasten in 


fection and made a first-class 


more recent and better way to 


seats is to force them into a hole which is 
depending entirely on 


tapered slightly, 


the taper fit to hold them 

\ duplex pump used as a boiler feedet 
sent a 
man over to do the necessary repairs. He 
the bad 
shape, one of them broken, and the piston 


was not working properly, and | 


found composition valves in 


packing worn out. This was all properly 


replaced, and then the trouble began 


When steam was turned on there was an 
awful banging and pounding, and _ the 
pump would not deliver any water. The 
man had tried to remedy this by adjust 


ing the steam valves, but without 


success 


I found that the pump was much too 
large for the boiler, and the suction pipe 
had been reduced from 2 inches to © inch, 
the hot water being taken from the b 

tom of a large cask \fter tl steam 
valves were put back I opened. the drip 
cocks on the water end and found that 
the pump ran quietly but delivered n 
water I then broke a joint in the su 
tion pipe and found a good suction from 
the pump end of the pipe and no water 
from the cask end On investigating | 


found the cask nearly empty of water and 


partly filled with “sticks, rags and. old 
paner bags.’ which the stronge suction 
had pulled to the opening in the pipe and 
completely plugged it In its former con 
dition I don't suppose there was suction 


enough to disturb any of the rubbish in 


the and enough water managed to 


cask, 


through to keep the boiler filled) by 


get 
the 
they cleaned 


the 


running constantly 
\fter 


couldn't 


pump = pretty 


out the cask they 


run pump slow enough and 


keep it going for ten minutes without 


flooding the boiler 
We had been getting quite a reputation 


as pump fixers and had a call to the steel 


foundry. This pump was a double-acting 
duplex of the outside ked style, sup 


pa 


posed to pump up to about 500 


pound 


per square inch, and was used for rolliu 9 


I 


the furnaces. By watching the gage 
noticed on a certain stroke on one. side 
that the pressure ran down, which ind 
cated that one of the suction valves was 
out of order. By taking off the cover wi 
found a stone wedged in one of the op 
ings in the seat, which was the caus 


the trouble 

They had another duplex pump there 
used for pumping fuel oil, which had 
been acting logy for a long tim They 
had it to the factory where 1t was mad 
a few months before, and had a in fro 
there more recently He had it all apal 
and could not find anything wrong. Did 
you ever try to set valves on engines 
pumps by watching the way thr te; 
comes from the eylinder cocks I get 
erally try that the first thing, and oftet 
do the same on the water ends of pumps 


the dt }) 


liscont t 
ad connect 


end, 


Well, I 


on the 


started to 


pipes steam when [| noticed 


that both ends of and both cylinders were 
globe valve 


connected to one for a drip 


and this of course gave an open communi 


all the 


economy mm 


cation between steam passages 


This was certainly the use of 


drip valves, and it surprised me to. se 


the pump work at al It is needless t 
say that a change in the piping, with four 
valves, made it work O. K. On inquiry I 
was told that the pump was piped up this 
way when they first got it from the fae 
tory, and I have since seen several con 


nected up in the same way, though som 
were modified by having only the ends of 


one cylinder connected together 


Gro. J. MEYER 


An Old Patent Relieved Cutter. 
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I notice in the Patent Office Gazette of 
July 7 a patent sued on a milling cutter 
being reheved in planes, p rallel to the cut 
ting face, with a straight top and root 
The relieved cutter, as has been manufa 
tured for years, was patented by a Mr 
Grant. who worked for the concern witl 
whom I am now connect \Ir. Grant's 
son, about thirty ve igo, found tl 
in cutting teeth in ss clo whee 
cutter with straight relieved teeth was bet 
ter than the one made by father 
the eccentri rbors, so he relieved all his 
cutters in a shaper, and we have cont 
ued, and e now doing what few we use 


Tuos. W. R. McCant 


in that way 


Echoes from the Oil Country. 


GETTING CRUDE Ol! I! THE RIG 


We had 


the privilege of getting out the 


rig timbers on the place, and the rig build 
er agreed to get them out and put up the 
carpenter's rig for $95 ready for the 
“drillers.” We sent in a set of rig irons 


that cost us $78.50, 8,000 fect of hemlock 
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nd 250 pounds of nails and spikes, and 
he rig builder began his work. The wall 
ng beam the largest piece except the 
iain sill, The main sill is about 16x18 
nches by 30 feet, while the walking beam 
s 12x26 inches in the center, tapering to 
12x12 inches at each end, and is 26 fee 
ng It takes a good-sized tre to make 
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crew would ha 


rough than have the 


With three men on 
days to grade off wh 
to give the rig p! 
hillside, and to finis] 
contractor,” This 1 
20 fe (jl ( 114 

















FIG \ DRILLING 


ie engine block, which is 18x20 inches 


and 9 feet long, and a still larger one for 
the samson post, which is 18x20 inches 
ind 14 feet long While these were the 
largest pieces, the mud sills and derrick 
sill, engine sills and tail sill, jack posts 


WELI 


FI 
square at the top, and 72 feet high; a bel 
house and engine house; the building up 
of a “bull wheel” and band wheel, to say 
nothing of the setting in of the rig irons 
Phat was a part of the work that John and 


I could understand: it 








FIG, 3. SAND REEL 
ind tail post were all large-sized pieces, 
ind by the time he had all out that were 
needed they numbered thirty-nine pieces 


The hewing was of about the same grade 


that is put on railroad ties, but as a 


the 


man 


figured on about five days as time it 


would take him to get them ready to 


go 
into the rig, he did not have time to do a 


very fine job; and a man on a rtg-building 





leve 


right distances for the 


ling, and squaring 
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ve the nam 


name of being slow 
the ih took eig 
1 ttle was necessa 
ce » stand on the 
1 it up re idy tor he 
ig included a dert 

m 4 fe 


oO oT 
1¢ 
\\ re 





lining, 


just 


and 


2 SIDI 
trom 
] ive 
| 
taking 
have 
tiiis ( 





OF BELT HOUSt# 
e¢ very we ( ‘ r { | could 
d place tand upon while 
then \ man with wing would 
] ] 1 ] eit ‘ ; ‘ 
ti decided adva age Nn most parts ot 
| 
ntrs he to iking 





+ 





Various parts 


While most of the work of drilling 
wells may be familiar to a great many 
there may be some who are interested in 


such things, and to wh« 


11 


ance of an o1l well ts 


to keep as much of a 


have gathered together 


m even the appeat 
Wi 


— 
coule 
] 


] +} r nh 
a collection of pl 


unknown 


reco}! d as 


a ie 
“i . . 
SE ee 
- ren. “ 
=m > 














DRILLING EN¢ ! 
yvraph No \ dr ng wel 
n-t it the glit de of the ade 
ers the 1 Wee the one on thre 
ve the forge and bellow The 
1 at up I ough boards, and 
i trame ng on the floor The 
us framed is filled up with dir 


ually dug up just outside 


nice hole for an inqui ve 
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vestigator to fall into if he happens to 
prowling around after dark; I speak 
from experience The “house” that covers 
band wheel and belt can be secn ex 
tending to the left, with the walking beam 
projecting out of the derrick above The 
few board ticking out to the left at the 
of the belt hou e« lip i1¢ engine 
( vhile eb ‘ ] ( ( 

hotograph No. 2, with the b d 
ng beside the amson post,” will giv 
on of the relative e of thing 

| ( ] istv scanning W ] show hat 
vie Of ar tecture distinctly s 
wn, yet every ,piece serves some useful 
purpose, even the short piece that was cut 
ff from the conductor pipe It is hold 
ng up the end of the “pitman” that run 
from the walking beam. Photograph No 
ws the other side of the belt hous: 
ind shows -howé the “‘sand reel” is rigged 


ip. It is sepat*the proper angle to allow 
the “sand life” to lead from near the top 
derrick and coil on evenly. TI 

reel 1s .rumy by, friction drive, a friction 


vheel on‘the end of the shaft running 
gainst the band wheel 
The reach rod that runs out from near 


“samson post’ (see Photo 


graph No, 2) up to the top end of the 
knuckle lever,’ which swings in_ the 
nu e post” and carr the sand ree 
wearing in its lower end, gives the man in 
he derrick control of the motion of the 
nd reel 
Photegraph No. 4 shows the oil well 
drilling engine Llere at le ist, 18 some 


machinist can appreciate 


one is 9x12, has a piston valve, link, 


balance wheel with two extra rims, throt 


tle valve, and water pump, and the entire 


sold for 


If you imagine that the 


combination has been less than 


$200 workman 
ship and material are not good, come out 
ind see the work they do, and the condi 
tions under which they do it, and I believe 
you will revise your estimates. The beau 


combination of sapling, cord and 
that 
from the derrick to the link on the engine, 


these 


tiful 
small pulley steers the line running 
engines have 
The 
“telegraph” cord can be seen running from 
the throttle 
[ am 
two arms of the flywheel is intended for 
a balance or whether it is put there to keep 
the hub from bursting when the key is 


IS part of the reverse: 


to be reversed from the derrick floor. 
to the derrick 


valve wheel 


not sure whether the web between 


driven A sledge is used to drive the key 


in, and to get it out the sledge 1s used on 
the hub of the Atrocious, I heat 
Not 
here and they certainly save time doing it 
that Phat for the 
key having about three times as much taper 
With 


consider ed 


wheel 


you sav: a bit of it lime is money 


way will also account 


is usual to use these keys the 


as it 
letting go has to be as well as 
are in evidence 


the 


the holding. The oil cups 


mostly by not being there, only one 


that appears being the sight-feed oiler up 


on the steam pipe, for oiling the cvlinde: 
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I do not think would be there if the tool 


dresser could throw oil into the cylinder 
with an old tomato can 
* 


One thing that usually strikes a stranger 


that a great many things are done 1n the 
country in a way that would not be 
erated by either busine en or g 
nt n any other p ft the wor 
n th nelu 1s I re d 
( I pre ducet r it y ‘ ( 
en al that \ \ 
11 Chanhics 
Before the days of ) 
ind the Vas eCNnLI1NG ’ 
p! ctice u t] ( 
was drilled with put f 
was finished lad t ] 
ger engine tl \ 1 bi 
tl drilling engine W ) engine 
tl could be bough ] n 
Low steam pressure was used, often 1 


Or r 20 pounds, but Wit 


from the ground that was 1 | 
é' , 
speed was Siow 
Phe engines were run without any o 


ers except a taliew cup for the cylinder, 
and crude oil fromthe well was the usual 
lubricant 
One day a gentleman came aroynd try 
ing to sell oil cups—rea] nice ones witl 
glass bod We repaired great mat 
engines, but didn't keep { 
upply rf ds witl He y g 

ud that it might p te ) e the 
sed, as our business was to fi) thing 
that did wear out, but tl CVE The new 
that machinery could be run more ec 
inically tf fitted with pl ¢ Olling de 
VICK He seemed \ tle ) irprised 
when informed that there were thousand 


of engines running in this country withou 


oil cups; that they were 


cause that was the cheapest way; that the 


parts usually fitted with oil cups were no 


the parts that had to be repaired; that the 


saving of time that would take to fill oil 
cups would pay for the repairs in many 
cases, and that engines neglected as these 
were did not wear out half fast enough 


There was 

With an 
engine at each well the engine houses were 
that 
and boys would steal off oil 


to make the job shops rich 


another point of importance: 


mere sheds; was the best that could 
be afforded, 
They can’t steal 

Now, 
pumps a 


the 


cups if they got a chance. 


them if they're not there under 


different conditions, one engine 


number of wells, and is fitted with 


most modern devices, and is protected in 


a good house 


The Free Port of Copenhagen. 
\mong export fields for American n 
north of 


Within the last few vears 


chinery. the Europe is not the 


ast 1mMportant 


CUI a good dea ( f attention has been 
paid to the Scandinavian countries by 
some manufacturers of machinery and 
supplies, and with a return of considera 


tion to the export market, which 1s 


to come 


sooner or 


le nations of the 


among the most substantial reliances 
r trad Interest, therefore, attache 
me d 1 cil We have ecelves I 
\. Lowener, handler of machi er) 
it he Free ort ¢ t ( pen ig ye 
n relation to tl \ g t 
rt as a di muiting ce \¢ 
e map, ind s sufficient to prov 
xOortant strategic p O1 erere 
the marke f Den S we N 
\ | I I | R S l | Cl (y 
n\ ( enhag ntere vere 
vo diced by the ope Q I 
f1 Hamburg ! Not S 
» Kiel o1 e Baltic ) 1 ( 
dvat ge 1s the ifiuence ot e | e P 
( S ( f ] 
of 1891 It in cont f 
Kobe | 1 \ S ( 
penh n Fre Port ¢ yarn 
publishe Ip forn 
C1 ] ( f distribut 
yal ] l \ | Chere \ 
Copenhagen and multiplic 
ft ym that point te other B « Ma 
chinery and engineering mate1 if \ 
ous kinds are a leading featt f the in 
port trade of the 1 
Copenhagvet ~ é for 
dmirable \ est 
Europe in con ct1o1 
Follo 1g 1 pa ] ! 
Sa wMiac ( il pap I 
re ting 1 | 1eT 1 r 
mentioned 
Che firm V. Lowenet ‘ , 
1 nort end of Free 
vhere they 1 the buildings tl CCUP\ 
This firm’s name has been long and well 
known to iron, stee nd machine 
trade; but in connection with the Free 
Pert the business has received a new in 
petus Their stockrooms are filled wit! 


steel and machinery, together with pumps, 


blowers and every apparatus for econom 


cal 


goods 


There are American 


power plants 


intended for sale in Denmark, as 
well as for shipment to Norway, Sweden, 
Russia and all North and Baltic sea ports. 
also Norwegian and Swedish goods in 
tended for the Asiati 
Through their agents and branch 
Stockholm, Malm6, 


this firm delivers goods 


American and East 
markets, 


houses in Christiania 


and Helsingfors, 


to many state institutions, shipyards, ratl- 


ways, works, ete. Having their own 


power plant, the 


gun 


firm is in a position to 


test all technical apparatus f use in tl 
nection before offering » 

4 a ; 

AS we understan his tree port re 
sembles a bonded warehouse, Into it m 
ome merchandise of all kinds witl I 
striction or the payme ot nv iunp 
duty, those removing goods _ fro t 
po having to pay the duty imposed by 
he country into which the goods may be 
taken—t] pplying Denmark as well 
is ti her countries 
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Scale and Vernier for Fine Adjustment of the Tempering Wood-Working Cutters. perf rt 
Milling Machine Table. he ce Giese Tf head chever af 
Referring to Mr. Stabel’s illustration, at mill in Texas \ Swede, wl said | t) 
page 790, of the use of tl scale and I had worked in t] rsenal at St 
er of a vernier caliper f z Sy 
ble. the Br wo ) \1 ( c I 
( l] ny Ce 1] 1 rt \ 
( nd vert \ 78) S- 
S$ pur] S nd w 
| ( 24 S g né 
rnier re t] \\ 
mounted \ g |] | f 
l > ent p d oO ( Ot < ~ 
d the er! S che é 
j 
' 
— dhe | | 
\ 
hed 
\ / 
A 
| | —— i \ uf 
— _ ——— — — 7 
| 
{ — 
| | 
\ = 
a | 
! | 
} 
i 
” j 
ma ows the clamp \ ( 1] 
nier and in adjusting ew \ 1 
° 
ero idjusted ng ( g nif 
In the engraving the f S | 1) t ! o 
the scale eon d ‘ 
) 
Blueprint Solution. \ I 
\ correspond it revive the old. old enoug tO re l Ti I I the pe 
question—What are the rrect propor | I ’ neg i 
2 1 1 7 1 +14 ’ a j 
ions of the chemicals tor making Diu ’ I> 
| 
print solution Phe following give results 
lat are equal to the best we ve evel Legal Notes. 
seer CG 
No | % oz. recrystallized red prussiate of potas! REMAX . , a VORKMA 
. ‘13% oz water. ‘ ' 
Nia tal Thos » of 1% = \ Q 
a {¥% oz citrate of iron and ar ynia ; : , : ; : 
“O-2 13% oz water. ployed in a carding mi part of his duty 
The two solutions are to be mixed it being to remove waste which accumulat 
equal parts immediately before using. If onthe machines. While he was doing tl ter 1 ( 
good results cannot be obt Lin 1 with the s¢ his hand Wa ( ugl tinarey war Oo < \] 
proportions, it in only be because. thi der which had cover that should have | 
~hemicals are poor, the probable fault be een removes r t b ne | \\ 
ng age and exposure to light of the citrate irv in cleaning the machine Why th { () 
f iron and ammonia Che paper sl vlinder w ( e til f 
e. so far as possible, non-absorbent, and nt dic : 
ui¢ aryving b xX tl roug whicl il I n the d ( t t 
uir blast flow s advantage had bee ‘ ng ‘ 
vorkman whos t w ( 1 | 
Whet the - tteT I r« eculate the I t t ( ( 
niv ne ] indre¢ tl ol S 1 1, 1.850 m ] d Cit l ( ( 1 au \ 1 ie (n 
lec of licht waves ctrilx sensitized aoe — 
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The Yield Point. 


is either true or untrue that, in tests 


» determine 


of materials, it 1s important t 
the yield point, and we hope to see a gen- 
eral agreement among American engineers 
on this important question. It seems to 
us quite necessary for the credit of 
the profession that such an agreement 
should be arrived at. It would seem to 
be an obvious fact that when any impor 
tant member of any structure has been 
strained beyond its yield point—sothat per 
manent deformation has taken place, then 
the limit to which it is safe to load such 
member has been passed. In other words, 
the safe loads for any and all structures 
lie within the elastic limits of the mate 
rials of which they are composed, Now if, 
in all pieces of materials of a given class, 
the yield point always bore a certain fixed 
relation to the ultimate strength it would 
obviously be just as well in testing mate 
rials to simply determine the breaking 
load, from which the yield point would be 
easily derived. But this is not the fact, 
the relation between yield point and ulti 
mate strength varies widely and 1s very 
greatly affected by the working of the 
material, especially by its heat treatment 
for forging, tempering, annealing, ete 
Without going into the reasons therefor it 
is a fact, made apparent on every possible 
occasion, that the American engineer who 
has especially and most persistently insist 
ed upon the importance of determining 
the vield point in testing materials has the 
misfortune to arouse much personal antag 
onism, and it is not improbable that very 
many engineers are led astray by this cir 
cumstance. They should remember that 
the most tactful man is not necessarily al 
ways right. And per contra the very man 
who may be so unforutnate as to arouse 
the greatest personal opposition may nev 
ertheless be right on a purely engineering 
question And when this vexed question 
of the importance of the determination of 
the vield point is finally settled, the dis 
credit of having been wrong about it and 
of having stood in the way of its right 
settlement will not be deemed creditable 
because someone who was right was not 
also popular 

If it is true that the limit of loading 
for any structure is determined by the yield 
point of the material of which such struct 
ure is composed, and if it is also true that 
material having the same ultimate strength 
may have widely differing yield points, 
then it follows that the yield point is far 
more important to be determined than is 
the ultimate strength, The best authorities 
seem to be agreed that the premises upon 
which we base this conclusion are correct 
Is it not about time that questions of per 
sonal attractions or repulsions be relegated 
to the background—that the influence of 
pure commercialism be, so far as possible, 
eliminated and this important matter set 
tled upon the basis of scientific facts? It 
will never be really settled at all until it 
is so settled. Is it right, for instance, that 
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a committee of the American Society of 


Mechanical Engineers should report 





favor of ignoring the vield point in testin; 
boiler plates? It should we think be esp: 
cially remembered that the answer to this 
question does not depend in the least up 

the personal qualities of those who advo 


cate one side or the other of this question 


The Better Way. 


Phe ordinary individual who feels spit 
ful at another has to ease his feelings 
some more or less vulgar and unsatisfying 
form of profanity, or, if he takes othe 
action, expects it to cost him something 
\ccording to a story that comes from San 


Francisco, however, Claus Spreckels has 


varied this program by giving vent to his 
feelings and making the other fellow pay 


the bill 


tric light company had a stack which an 


It seems that a local gas and elec 


noyed tenants of a building owned by M1 
Spreckels. He wrote the company a letter 
about it and received no answer, Meeting 
a member of the gas and electric current 
purveying company at a club, he asked him 
about it and received a curt answer Next 
day he organized an independent compan: 
which also supplied gas and electric cu 
rent and prices of both went down dis 
tressfully—i. ¢., distressfully to the stock 
holders of the original company. Finally, 
the old company bought the Spreckels 
company's plant, not because they needed 
it, but rather for the same reason that 
Mark Twain bought the cow whose de 
cease had occurred through his bad marks 
manship. Mark didn’t want the cow, but 
the owner (carrying a shotgun) persuaded 
him to buy it. 

The plant is said to have cost Spreckels 
about $2,000,000 and the old company paid 
him $6,000,000 for it. Nothing is said as 
to whether or not they also hied themselves 
to answer Mr. Spreckels’ letter or not 
If the figures are correct, they show. the 
value placed upon the monopoly franchise 
by the old company, and it would seem to 
be a pretty good time for the citizens of 
San Francisco to step in and have some 
thing to say about rates and the general 
conditions of carrying on the business 
However this may be, the story 1s instruct 
ive, and shows that there are better ways 
than swearing or shying a brick at one 


who annoys you Just take what littl 


loose change you may have lying about 


accumulated by sugar trust operations or 
otherwise, and assail the other fellow’s 


monopoly 


The Man and the Machine. 

Most Americans have heard of the re 
cent victory of the American rifle team 
over the teams of a variety of other coun 
tries in the international rifle shooting 
contests at Bisley, England. This is now 
being attributed, as American triumphs 


f a machine, ¢. ¢ 


usually are, to the use « 


a shding wind gage by which the Amer- 


1 


ican marksmen “substituted mechanical 
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exactitude for human fallibility,”” The met found himself. Furthermore, it is found Pr y t ne ot 
may be disposed to claim the victory was that manual training in the public schools turicg w 
won by the best marksmen, but it is prob- does not lead any greater number of boys ghly 9 
ibly comforting to the defeated contestants to follow or seek a life of mechanical in e pract than tl xt 
to attribute their defeat to a machine By dustry, We find, therefore, that the mar scl t wy delp 
he way, it would have been a mighty 11 ual training shops are simply a substitute \ 
resting Feature I irrangements § ¢ ruld for scl ls « sw ( certain boys « na vhere 
have been made for the participation in not. lik It take e place f stud sf f 
this match of a Boer rifle team. Perhaps which have been us i means of get Qi ecat ving 
some light might have been shed upon the — eral culture and a broad mental discipline he \ 
questior s » whether the Boers are really Referring t € Sek dl « ss of schools a ( 1 I 
etter marksmen than Englishmen, « he said that “thet re substantial grounds ly als t 
vhether their superior shocting in Sout i the manufacturer hope nd we are \ ‘ ¢ \\ 
\frica vas due en rely t rn Supe \\ ble t fill, w ec ore ( itistiac {t« mut ( re 
ritle WW ] which hey were p ppe ] t ' n ny pos fr the “2 1 es Anmted 
— f tl Lv yp ts oO Still, for our great the sar 


Professor Higgins on Industrial Education st need, and for the place of our greatest New York 7 Ss 


\t the recent meeting of the National nxiety, we look in vain for help even in tron is extret \ ‘ ! rm 


Educational Association at Boston, Pri this direction ele sort of s ed eq ) 

fessor M. P. Fliggins, of Worcester, spok« vorkmen are not likely to come from thes« give! young 

wfore the Manual Training Department o1 Institutions til the methods of teaching — ct g 

Education for the Trades. He has oby skill are made more effective by making — receiv ' 2 

uusly scant respect for manual training as the mechanical practice a larger proportion — whet M1 iS u 

that term is now understood, referring t ot the course, the course somewhat longet OJ I . gol 
as “mere diversion for children who ind the shop practice more real and thor higl hool I I ys wl rm 

have an antipathy to their other studies.” ougl be mechat nnot wait | the hig 

Speaking of the needs of practical educa Of the fourth class of schools, he said school period piel 

ion in the trades, he said: Regarding the mechanical skill learned at He then enlarg Te) half-tin 
‘The manufacturer will employ the skil the engineering colleges, such as the Ma chool plan wit r readet 


ful man at good pay. even if he be untidy achusetts Insti 


coarse, ignorant, profane, and drunk on Worcester Polytechnic Institute, there tf which everyb pprove \ ce it get 





Sundays. I make this extreme statement @ Wide difference in the method and chat no footing m practice iM ‘ 
to show, at the start, that any trade school acter of shop practice But putting all th ud 
system, any education for the trades, } good of both and of all similar institutions n ¢ I I ru ) 
irder to meet the reasonable needs and together, and taking the average rt sultant, nstruction, i rder t give the manutl 
demands of the manufacturer. must make it is certain that the manufacturer, after turer skilled met \ must have I 
skill the objective point of the undertak he has filled with entire satisfaction all the shop ely educa 
ng.” mportant engineering positions in the fac Pourt thre pi { productive hop 
He classified the present schools in tory with efficient technical engineering Vo not be frighten it this! A real shop 
which manual instruction is incorporated graduates, still finds his unmet need. for n the hand 1 ypmer f manufact 
s follows skilled workmen great as ever.” rers not ditheult o1 ) ble ton 
‘(1) The kindergarten and = manual Of trade schools proper, he spoke as fi th , oF teach d ‘ 
training in the public schools Vs yi g f ( S . , 
"e295 Phe typ of institution of whicl “The schools represented by the New Shop VI I l rs ver 
Pratt Institute, Drexel Institute, and Yerk Trade School and the Williamson duce I 
e Armour Institute are representatives Frade School ( forcible demonstrat o hig 
(3) The practice departments in eng romdication Of W p Ne Im ef i 
ering colleges, universitic ind technical n for he rade \t he New \ 
wols, which, with their different met] rade School the Nn is tenselv dit Foreign Markets for American Machinery. 
ds, are represented by such schools as toward the attainment of wor ing skill i Phere re prac ] 1 n Rk 
thre \lassachusetts Institute of Fechnology th shortest p< ssible « uirse, and there ii I 


3) Those schoo!s that aim more di side of lectures and the directions perta deed, [| belie 
ectly at teaching trades—making skill and ng to the wor n hand, and t the 1 CN 
lexterity the primal and central motive ment t those ecial principle directly york! t ( 


14 

lrades, near Philadelp! With these Trades is not open to this objection, tions wert i e United 5 
nay als be cla ed the textile schools tor tl time 1 I r veal ( Irs Le throug ‘ I ! f Gel 

Regard ng manual training in the p bli usly divided (abo half dl lf) Ie hant nad ] | \ er 
chools, he said that “we find that we real tween work ind study | rom a manutac Lage d in the trad I wevel Popa 
y never had any good grounds for our ‘ters point of view, the organization of — that the Amet esp 
expectations > we find that all this outlay thi school is nearly deal, with one ex with Russi falling oft \mert nt 
for shops and equipment is not intended ¢CePtion, and the results are, indeed, al have been found too de te, according 
to make workmen or fit boys for the in that could be expected The exception is the view of some mx rchants and dealer 
lustries. or to develop useful skill, but that interested young men are required to on the spot They say that although t 
simply to lay a ‘broad foundation for a Work metal and other good materials into are of excellent make and = fim 
etter manhood,’ and possibly to help the excellent parts of useful machines imply quickly become damage 1 or usele w hie 
boy who has not succeeded in the regular is practice, and to see the results of their handled by the Russian workmen, 
school “to find himself.” These schools  P@!mstaking, skilful labor either put into methods are of the roughest and 1 
lake no pretensions at helping the boy to glass showcases or thrown into the scrap primitive and whose tramimg is as 
do something with himself after he has heap rudimentary he German broke I 
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promptly took note of these defects in the smiths’ tools sell well in Vladivostocl and Austrians are indebted to Americai 
goods they were introducing; they applied but the trade is at present operated by models for any success they have attained 
to German makers at Berlin and Chemnitz, Germans. The duty is levied by weight Probably if a United States expert wer 
who invaded the market with the type of on all metal goods, so consequently light to examine the markets on the spot, 
tool] suited to the local needs On the articles are imported in pre ference pre fitable trade might be worked up, but 
top of this came the tariff war between WANTS OF THE MAURITIUS MARKET the American machines would have to be 
: a. ad ‘ a a ay — aren: Pv TTTT 
Russia and the United States, which com Many kinds of American machinery “O¢Pfe¢ [0 \ sasha on — 
pletely left the Germans master of this tuld be placed in Mauritiu especialdy ments, esp ; Ss regards t a = re 
branch It is thought, however, that they cane-grinding mills. quadruple and tripl bricks mad ; &. 4 
, would have that place in any case, OWING offect apparatus, open air pans. turbines 
to the low price f their good ind the watts ae oht 4 ieee alain \t present Some New Things. 
( editroi ( t he execut Belgian and B 1 ( 11] H PEED 1 
of orde \ ie easy terms of pay f trad “ee , re ee 
nmi the \mern d German sea ina : . RR & M 5 
t , ‘ Natist n, cen ruga LTh¢ ong \ cd 1 1! O tt, ] y ' ‘ 
othe ; 2 bee mos ly I ] ro« ¢ he n | ¢ z | * 
Rus i, their typ ng pre! dt those MERI ‘ ' KI Hi sea f : ‘ Fic 
f othe Mal he 1 ens ( I trol -H ee a f anal 8 
oO 10.000 hor Pp Cl ‘ 1 d , , ' 
I ng m founds brick 1 neg \mericat ; —s ‘i 'y ; " : of 
; ! ( sfully i luced into Au ( e adjusting 
Phere at good prosp ol ae ay gee . ; Aitecmtont Wis 
| ne Mn connes¢ on with ipparat i 
( ries necessary for the installatior — 
d working of b furnact Che pris 
ipal makers are German, American and 
Belgian houses, There is a very favorabl 
chance for gas, petrol and petroleum mo 
tors in Russia. Motors for ordinary ga 
vould not sell well, but motors for poore: 
gas are coming more and more in demand 
wing to the cheapness of anthracite in 
the colliery districts of Southern Russia, 
which is sold at about $1.50 a ton Phe 
nstallation and working of this class of 
gas engine is cheaper than that of a steam 
engine The German firm of Deutz 
already sent to Russia a number of the 
of about 1,000 horse-power each. In the 
oil districts where liquid fuel is cheap, 
naphtha, petroleum and benzine engines 
have a ready sal The first of these mo 
tors was exhibited by a German firm at 
the Paris Exhibition, and since that time 
the firm has sent out nearly 3,000 engines 
to Russia alone, and the trade in them 
seems to have become a German monopoly 
The workshops at Augsburg are employing 
many thousands ot hands for the exclusive 
execution of Russian orders. Messrs 
Koerting & Co., of Dresden, and the firm 
of Deutz have agencies and depots of their 
engines in Russia. I may mention, too, 
that there 1s a scheme on hand for electri 
fying the St. Petersburg tramway system 
It is a great pity that United States 
mining machinery has to pay 40 per cent ‘. 
duty into Russia, while the imports from 
other countries are exempt. The demand 7 
for such machinery is growing, especially RADIAL DRILL WITH SPEED BOX 
in Siberia. Coal mining machines are par 
ticularly wanted at Vladivostock, also two machines from the United States wert hows a longitudinal section and end ele 
winding engines, hauling engines, boilers, installed at Wienerberger Since then vation of the box, and from it the ce 
light railways, while one company is on your machinery has been altered and _— struction will be cleat 
the market for a complete briquette idapted more particularly to the manufac The belt pulley a receives the mot 
making plant. The coal-mining industry ture of bricks according to the Austrian from the countershaft and drives the shaft 
is only in its infancy in Siberia. There is standard, and now one of these altered bh, which carries a cone of six gears. Shaft 
bound to be a great demand for coal and) machines‘can turn out 2,500 bricks—Aus c leads to the machine and has a slidit 
consequently of mining machinery, Brick- trian standard—per hour. It would seem, gear d feathered to it. Intermediate shaft 
making machinery is in request and mak too, that Germany is about to follow the ¢ carries a gear f which is always in mes} 
ers of such manufactures would do well to example of Austria, because two machines with d and may be engaged with any o1 
inquire further as to the needs of buyers. have already been exported thither from of the gears on shaft In the cover of 


Builders’ hardware, carpenters’ and black Austria, but apparently both Germans the box is a series of notches g, into whi 
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les, give every degree of the quadrant ance for room for the stock operated upon. Horizontal Drilling and Boring Machine. 


without using more than two strips in any It is also made as a fixed machine and, The machine shown in the accompany 
- as . a Be ‘ . . . . 7 
given case By the use of these strips without the work table, it becomes suitable ing illustration is from the works of th 


the protractor is made unnecessary and the fer use as a portable tool in connection Detrick & Harvey Machine Company, of 


results are declared to be superior to work with slotted floor plates, The cutter head Baltimore, Md. It consists of a bed plate 


that can ordinarily be done with the pro has a feed of 8 feet on the bed, and the on the high portion of which is fitted a 
tractor They are inexpensive, and we work table is 36 inches wide by 7 feet ¢ lumn. of which two sides are vertical 
should judge very convenient. Special long while the others taper to a broad base, 
inglettes are being prepared for Pratt & ADTUSTABLE BORING-TOOL HOLDER which is gibbed down to a sliding fit on th 
Whitney, Brown & Sharpe, Morse and The half-tone shows the Tiffany adjust hase This column can be arranged t 


Jarno tapers, standard taper pins and for able boring tool made by the Miami Valley jaye any reasonable longitudinal traverse 














standard pipe thread tapers Machine Tool Company, Dayton, Ohio and on it is a saddle carrying a spindle oi 
Phe tool it will be seen 1S held solidly ’ } . ‘ -_ 1 
ROTARY PLANING MACHINE uitable diameter provided w L geare 
] feed motion and the end arranged fo 
Phe accompanying illustration shows a 5 : 
: ; : Morse taper The saddle is counte: 
new size and new design of rotary planer ; 
B yee anced and is raised and lowered by hand 
which is a recent product of the Newton rl) 1 ee ' 1 
ne spindle is moved Dy Nand, either siow 
Machine Tool Works The cutter head, | ; ; 
ly for feeding or rapidly by pilot wheel fi 
vhich is 48 inches in diameter, is driven ee : pee 
: quick adjustmer but in addition e sp 
by an intert gear and pinion, after the 
™ ’ dle has ( cra power ft al iw the ( ‘ 
fashion of large lathes Phe motion 1s : 
oae is es portion of the ved-p t s fitted ‘ } 
aken from the motor through a steep pitch ; 
- : > , ' ‘ r table which 1s Capable ot hand g 
phosphor bronze worm wheel and hard ; ; , 
work of several thousand pounds weight 
ened steel worm Phe cutter head has a 
° . his tab has sliding 1 ement te a 
traverse of 6 inches parallel with the spin = 
+ t ] + . 
1 - - t mm) column, beng ¢ ib 
dle for convenience of adjustment af he ; " si 
the work Is strapped down Four positive qd pul l ( » | ] ‘ 
rates of feed and a quick power traverse __———$$ $$$ ment, from a horizontal to vertical p 
ire provided which operate through a steel ADT USTABLE BORING-TOOL HOLDER nd can be rigidly clamped 
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ROTARY PLANER 


rack let into the bed and a spiral pinior nd securely and is adjustable not only t also has a rotary 1 ement, wl 

instead of the usual screw for length, according to the depth of the makes it possible to drill holes vp 
\s illustrated, the machine is of the hole, but also for hight, and = differe: i hemisphere « n five es of a cubs 

wivel type, whereby angle cuts of long sizes of tools may of course be used up t vithout recl ing the When larg 


pieces can be made with a minimum allow the limits of the holder vork is to be 
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removed from the work bed. When the 
machine is to be used for boring, the out 
side support for the bar, shown in_ the 
iliustration, is furnished, and can be used 


ether with or without the universal table 


accuracy of adjustment art 


sired When 


Steel scales for 
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Phil 


f the rders for machinery which in the Bourse, Philadelphia, Pa., the above It is seasonable for the « 





d back pending the final outcom manufacturers, and are also age 


There is still a large number of for the boring mills of the Bullard Ma utumn, to now contract 





( " ra that vhile ] ( mpany are ( LIslVve gC! I the q D1 } nd they w s] 
( ( vy machinery met d sav f the Higby Macl Company benefit of the same Chet 

t trac vegan to fall oft The Southern Pig [ron A 1 t cht a large amount of 
ht nN it June heir competitor s; meeting held Chicago on Friday, r f the plants which 








1 +] eg eee, ee, ee Von Spo 5 Con fed with the pri | , ' { , 
e-t ' } , } Vy nave ooked Ti M17.735 ompared \\ l 1¢ price a pr ict 
1 
| th regu nd = previou fixed by the ciation, the me of these prospectiv 
‘ 1 | ‘ ] . P . ¢ . ¢ r t ] ’ ) } ¢ | 
1 \ OO} Tor ( ( mamoutl > sD 50 per nN irge S¢ er r¢ 
: 1 1 , P 
were fully 1 lo ose who ve ft ved the « - for mu¢ ro \ ( 
Whe f the pig-iron market during the past month, but tl 1a 
a f n | the re ct 5 occasion no 1) quite good 
, ' , , , , 
‘ Em t tl ' 1+ nly needed he slightest nake } n2 - P og 
f t ( e to1 \ } vied? ot tl Situatio to become con stactol \l ore 
; : \\ 1 Street need t vas ine When th nt COI neg f ( 
| 
; | nt ( on fit eg hn wed the pric vhich electr : 
| 
\ led 
{ thr \\ + t \ I e grade qu t 1 t > Ooo een 11 l a 
p | o 1 | ( ) b> 11? Yn ] nine t n \n neg ( ) ( ( 
, f rward t t 37 ‘ ' \ , ed e f 
I ne the ' 1 of 1-00. & Sons P Manwufact 
{} ly r}it mit sociation ret y p Steg 11] pure GC 
f S 00 a} | (Comp 
\\ I> 
f t , \ ! ' . d vet { | P 
1 ‘ f ‘ | \ dent f 
{ n \ t 1 ( et 1 | () 
, , — | ; , trone \ vO oO ray | 
; ) t ral " t nd ‘ ne th yroduet t | 1) re 
] . ‘ na { , tot n 1 ] ] t 1 
( na ( (| expe ( \ ( ‘ ind W er | ot ( 
f ] ) WW ] co cently, thie ndependent furt ( ‘ \\ rn | ( np 
I u ( cr 11 ng busine reetween $13 and $14 e in ) ms e, ( 
| , 1 , , 
red e\ trom ) ube Just | will be thre ittituc or ( owatt 2 el | 
' , ' 
| I 1 trom adverse tactors in latest reduction difficult ) Say It e Company, Rockt 
Vall Street ween the experience of too earlv vet t expec y definite n , 120 watt 2 
yon nery chant in this vicinity formation on this poin ut the ction s-Chalmers ( 
1) ] | will } ted ] , r = — . 
i \ ( \ | \ ed \ ‘ nteres rege) S00 ( ‘ i 
I uring ¢ past tew wer we hay without saying or t vast three months Paper Com] RI 
1 4 . +] a lave — , 1 | ' net 
1 oO! eco it¢ l tactors 1ere 5 ee l ( G ( yes Ive! Ow or ‘ 
nthe n ( nerv trade we ive mentiones nad ( rs Of pig ] | i met hav 2 noto}4 ad | | 
‘ ' , 1 , 1 ) 
thet een tendency to defer the been holding off fro e purchas \achine ¢ pany, R 


cing of orders for machin 
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Of specific examples, corrobo their buving recently has been of 


ng this f ve could give an abun hand to mouth” ordet Whether they The Chi nsen Eng 
B Soa Slgenihicant thing that think prices have now re iched thei proper Milwaukee \\ 7 ) ( 
here tl experience has been encoun evel, and will contract for the iron they irders in the West recen 
ed prospective buyer made no pre will need to fill the orders now on their iiness for the econd 
nsions whatever that lower prices could books, remains to be seen For a long vear far above that for tl 


: ‘i ” — us Quotations. 
tis i _— ] f . , . Ni \ YorK \l 


) some time to CHICAGO MACHINERY MARKET 





Until the reverse condition obtains The impression in the electrical machin New York — prics f 


( Cal 
pprehen n should be felt nd that erv trade t Chicago that business Southern 1 tor 1 
er » evidence that such will be the dull. It does not compare well with a veat ninally follow 
n tl near tuture can b isserted xO \nd yet the impression is stronge Norther 
+} ‘ ° ] 1 1 


iA ~- | t 

New Yor] nd vicinity of the radial ippended the remark t s rad Southert 
b I f th I dick Machine Tool Com vas ahead of May and a little Wuirv led N 1 Foun \ 
pany and the lathes of the Bradford Ma-_ to the assertion on the part of other sellers No. 2 Foundry 
chine Tool Company, of Cincinnati. The that their business showed about the same No. 3 Foundry 
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A System of Symbols and Drawing Numbers. In the first place, let us say that a man would be t new drawing 


BY FRANK B. KLEINHANS builds drilling machines only; he would ber; whi t riginal 1 ber w 

In the growth of many of our small then have: carry all { y to tl rig 
machine tool concerns into larger capa- 36-RA 36” radial d style A d 9 
city, much annoyance has been experi 12-RB 30" 1 dt tvle B, « t 
enced from either the lack of any system 48-UA 48” universal drill, style A; bers which w ng 
r else the inflexibility of an existing sys- 60-U‘ 60" unive vle ¢ 

el In these « ns many 1 Or t us 

\ et ( Vi ( tik ( the \\ \\ I 

ICcreAases he 1 el t differ . 10-TA O e A 
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his own nerve—and a man who cannot 
command his nerves has no more business 
at an operating chair than a man with no 
knowledge of navigation has on the bridge 
of an ocean liner.” 

Now this, as any steel man or experi- 
enced steel user knows, means simply that 
this instrument maker, who is probably an 
old man, has never used any other than a 
certain brand of English steel. It is of 
course good steel, and he has acquired the 
notion that no other is, or can be, as good 
without ever having taken the least trouble 
to find out whether or not his 
We believe that steel that is just 


for instru- 


notion is 
correct 
as good as English surgical 
ments is made here, in Austria, in Sweden, 
in France, and probably in Germany as 
well. Usually an old expert worker of the 
kind alluded to has had an exceedingly 
narrow experience in the use of steels. It 
is to be remembered that one’s experience 
in these matters may be long without be 
ing broad, and it is the broad experience 
only that qualifies one to express an opin- 
ion of any value as to the respective merits 
of the steels of various countries 





The Art of Generating Gear Teeth—Ill. 
RY HOWARD A. COOMBS. 
Suppose a wheel of some hard material 
having a boss or projection at one point 
on its periphery is rolled against the peri- 


A 


Se com oa 
FIG. 12 


BASHWORTH’S GEAR GENERATING MACHINE. 
phery of a second wheel of plastic ma- 
terial or heated to a plastic condition. A 
depression will be formed in the periphery 
of the second wheel, the shape of which 
will evidently depend on that of the pro- 
jection; in other words, it will be “‘con- 
jugate” to it. In Fig. 
the formation of conjugate depressions by 


10 is represented 
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a series of projections, This must be true 
whatever the form of the projection, and 
if we gave it that of a gear tooth, suitable 
to transmit uniform motion, such as one 
of the two forms in common 
involute, the depression 


epicy- 


in the 


use, 


cloidal or 
second wheel will be correspondingly or 


rather ‘‘conjugately” shaped, so that to- 
gether they will form a perfect pair of 
mating teeth. In the same way a com- 


plete gear could be formed by using a 
complete gear as the generator, provided 
the periphery of the blank is divisible by 
the circular pitch, or distance between 
similar points on two adjacent teeth of the 
order that the 
driver it 
l 


generating gear. In gear 


so formed may be used as a 
must of course have projections as wel 
that is, considering its 
original that of the 


circle, so that the generating gear should 


as depressions, 
diameter as pitch 
have depressions of the proper form be- 


tween its teeth, into which the metal of 
the blank, supposing it to be sufficiently 
forced by the pressure 


Or if the gears are 


plastic, would be 
of the adjacent teeth. 
rotated by outside means, as if their pitch 


circles were in contact, then the blenk 
may have an outside diameter equal to 
that of the “addenda” circle of the fin 


ished gear, or over all dimensions to the 
top of the teeth. 


This process is known as the ‘molding 


y 





FIG, 

FORMATION OF A GEAR 

process,’ and forms the subject of a 
United States patent of 1872 granted 
to John Comly, of New York. Unfor- 


tunately it is not practicable; if it were 
gear cutting machines would have to be 
out of would 


easily be the 


put commission, since it 
simplest and quickest way to 
make gears. The principle underlying it, 
however, the first announcement of which 
antedates the Comly patent by over twenty 
years, can be and is employed in the gen- 
teeth. This principle may 
be stated as the 


teeth on a gear-blank by running it in 


eration of gear 


forming of conjugate 


mesh with a gear; hence the name “‘inter- 


Ver 


SPACE 





July 23, 1903 
meshing.”” It is only necessary, as with 
the describing method, to give the 
additional cutting 
angles to a normal section of the toot! 
intermittent inter 


+ 7 
ool an 
movement at right 


the relatively slow or 


meshing movement being maintained, 
order to cut out teeth in the form the 
would have if made by the molding 


process unmodified. The cutter need n 
of course be a complete gear; it may rey 
resent only one tooth of the generatins 
gear, or even merely one side of a tootl 
but in the two latter cases indexing 
mechanism must be provided to bring suc 
cessive portions of the periphery of the 
blank into re 
The additional 


tool may be rotary instead of reciproca 


lative 


cutting movement 


position to the cutter 
of the 


tory, or it may consist of both, as where 


a rotating cutter is fed across the face 
the blank. 
The principle remaining the same wha 


ever the size of the generating gear, it 
evident that the cutter or cutters may rep 
resent the side or sides of a tooth or teeth 


of a 


tages gained thereby which have caused ' 


rack, and there are certain advan 


the rack-tooth form of generating cutter 





to be frequently employed by inventors of 
machines using the intermeshing method 
The principal advantage is that by its use 
a complete set of interchangeable gea: 


] 


can be made that will mesh 
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FROM A RACK TOOTH 


each other. This theory, applied to the 
laying out of templets, was first announced 
and discussed in a treatise published in 
1850, the author being an Englishman of 
the name of Edward Sang, and is known 
as “the Sang theory.” 

The reason that the rack-tooth cutter 1s 
essential to the generation of a set of in 
that a 


terchangeable generator 


cutter in the form of a gear cuts out only 


gears 1S 


just enough clearance at the roots of the 
teeth to enable it to pass, so that that gear 
when finished will not run properly with 
the are 


diameter 


any others of same set which 


larger in than the generator 

















July 23, 1903 


The fillets could of course be reduced by 


filing, or, as is done by one inventor, by 
increasing the hight of the teeth of the 
generator from the pitch circle outwardly. 

Another advantage obtained by the use 
of the rack tooth lies in the fact that in 
the involute system it has plane sides, 
which are easy to form accurately, while 
if an involute or epicyclo dal gear tooth be 
used as the generator a generating machine 
must be used to form it accurately 

The Sang theory can easily be tested 
experimentally by taking a board having 
a straight edge to represent the pitch sur 
face of the rack, and attaching to it so as 


to protrude over the straight edge a paste- 


y 


board or thin sheet meta 


a 
a 


form of an involute rack tooth, leaving a 
space under the templet a little way in 
from the straight edge, so as to provide 


room for the disk representing the addet 








wedge, with sides at about 75 degrees 
the straight line forming the end of 
tooth. The pitch circle of the mating gear 


is represented by a disk of wood or othe: 
suitable material of the same thickness 
the board, to which is pasted a segment of 


thick paper to represent the outside diam 


n 
eter of the gear teeth. Then roll the disk 
without slip on the straight edge and ré 
peatedly ribe around the templet on the 
protruding segment \ number of suc 
cessive positions of the rack tooth rela 
tively to gear blank f the diameter 
chosen will thus be determined, and by 
drawing tl curve r “envelopes” enclos- 


ing all these positions the proper form for 
the conjugate teeth will be obtained \ 


neat device t this kind, where two gears 


sCdl 
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after, illustrate, 


should represent 








represented 


*k, was illu 


1 


a patent f 


, : 
iachine, described 


} 


-eading from left to rig 


relative posi 


renangeabie 


formed by th 


Sang the 


f a crown 
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pict 


inying sketches (see Fi 











1 
ned 
sed t gel 
‘ T 
nF 
i 
R 
1840 
t 
yi 
( + | t 
( ect] 
wi 
¢ , 
( 1S¢ 


ot geat 
1 
an } 
ig m I 
r ) ] 
TI eve oC 
] 
ctoid t 
TD } ) 








1044 


of 
ibed 


n 


tion of Camus’ treatise on the teeth 
wheel he generating engine desc 
LS, vill be seen, of American 1m 
mn, and w designed to shape the t 
of itch w S 
Kes ( ) illustration of ccomp 
the d ription, the writer | itten 
\ Fig. 13 \ rrangel 
t yal Mist! ] iV¢ heen 
Che qi nis as tollo 
MM S f Ph lelpl nov 
) ho 1 v celeb “1 for 
exct ite feeling of the nat 
¢ t 1 1 a il ( 
Murop \merica for ql ‘ 
I om, | in Philade pl 
(giao anett f 
\ ol I Ie 
r they we sesak i 
| ; 
‘ ) ounded ben ) 
i ] rbot inother arb S 
( ) first at \ co i 
but | ont irbor a stee file 
n plan ide, which plane d 
ti plane passing through the 
f its verti arbor. On the arbor of th 
hee » be rounded 1s a circulat 
equal n diameter to the prim ve ( 


mulled into teeth as fine as possible 


plate forms the base of the epicycloid 
the other vertical arbor is a similar | 
} 


in diameter 
ircle of the wheel 
about to be 
the generating circ] 


this 


instrument. thi 


to the radius of 


()n 


pate, 


ded cutter rought in contact with the 
ide of the tooth to be rounded, the axis 
f the two vertical arbors, the face of the 
utter and the line of the tooth all lying 
in one vertical plane The cutter being 
set into rapid motion by a band, the gen 
erating circle is rolled around the _ base, 
nd thus one side of the tooth is rounded 
in a truly epicycloidal curve of the re 


quired dimensions 


7 pon this plan epicycloidal tect 


! 
any magnitud: 


pedition 


Chis machine presents the identical 
ditions of the first micrete cas 
ered above, since he teeth formed 
radial fl ind ep niddal f 

yt] d ( bir o rele vh ( 
nin form of the tooth fac 
nd ( t] lius of the pitch 

{ ‘ \ vhich the ¢ 
hap ‘ mes} hence those epicy 
Tace n 1 tly with tl 
— ft : More sigs 
| iri ( race I the 1 1 epre 

d given tl 

V 1¢ th 1 eing I 
the machin 1 stance ; 4 
the intermeshing me 1, where the 


might be cut with great ex 


ai 
‘ : 

bel 
id 
Gz LL 
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\ttention mav be here called to the fact 
that the action of a hob in cutting a sput 
gear or worm wheel and that of a tool in 


thread involve the 





termeshing generating principle Phe 
lowing definition of the mode of era 
n of gear-generating machines of this 
1v¢ \\ ) Cel to ) ) ad el to 
clude all forn f machines 1 ( g 
cal gearins 
1 nos¢ LAC ( I rorming othed 


; 9 \ 1a laped in norn 
1 I ge \ \ 
ne b f will me has t 
e mo ! elv to the blank as that 
h n in engag t th 
tie ( I he finis d gea i} WV I 
10 n dditional cutting lover 
| S } ¢ 1 oF ( ver 
hread-« g d gear-generating, will be 
nnection with descrip of 
Nn tor planing pira gears which Was 
vatented in 1894, and \ erves as a 
1 f “missing link’ to clearly s \ 
1 \ rf principle 
Springs. 
BY WILLIAM METCALI 
THE FIRST SPRING STEEL SPECIFICATION 
The first specification of which th 
rite! | S any knowledge was I r the eel, 


the mode 


visely ignored 


nd devoted himself to getting the 





1 


material consistent with reasonabte cost 


y something 


im 


f manufacture, 
lWMpré cticable, not expect 

er rs nd equally deter 
it a shoddy price, and equally dete! 
vy when he pat 
On 


limit on carl and all to no 


purpose The result was the now tamous 
nd almost universally accepted Pennsy] 
vania Railroad specification for spring 
steel now known everywhere as the “Stan 
dard Specification Spring Steel” and it 
~ proved to be entire ly reasonabl b 
Is¢ it can 1 made ce) re Sol rie 
ce, and wh« s well mad s entire 
V Satistac \ 
Following this, there came from the m« 
n | depart me! of ( ime 1 d 


n for coiled springs \ circular se 

n, the round bar, was adopted for 

ils because | strain was yrsiona ind 

nd ction gay he maximum r¢ 

sistance to torsio1 

( culated f1 e be Ow I l 
for tors i npl ( f springs was 

signed fo he vari S ses about a cal 

yn the first trial the springs proveé 
.e about 33 per cent. too strong. This led 

1 discussion between the spring maker 

qa tne 1 | di « gineers to wh was 

faul Naturally each fellow insisted 


ie was right and the other fellow was 


* Abstract of a paper read before the 


iety for Testing Materials July, 1 


American 


the matter up by 
were of the 
bars of the 


could be 


The writer took 


wrong 


no 


making springs that 


some 


specified composition and the 
spe cified size as exactly as they 


not going into a 


rolled on a large scale, 


‘ : " ; ar 
refinement of thousandths of an inch 


Then he saw tha were treated prop 


erlv both in the coiling and in the hard 
ening and tempering. They were certainly 
out 33 pe ( 0 strong 
This led to a « det 1 of the fo 
1 It see d firs ght that 1f t 


O f st lead 1 compression 
f emperes eel t was simply im 

pos ( Phen w did the steel go 1 
nn S p Probably 

en ( ( dding 

nuch é \ ) g was placed 
the te 1 | e between two ciean 


the ends [ 1 compressing ( 
ring did 1 move Next the 
pressu eleased d by means Ol 


set against the sides of the 


i SI ( I 

pring t diamet \ marked on the 
vase plat S Wwe he ends; then the 
spring was closed ag and again the 
ends did move \ trial with the 
juare ww showed that the spring had 


‘reased in diameter at its middle hight 


inch; it was barrel shaped. The spring 


was 6 inches in diameter and 8 inches 
high; this meant that the pressure had 


bulged half-circle arch % 1nch at 


the crown, or it had apparently expanded 
a 6-inch circl inch in its diameter 
This iccounted for the 


yrmula 


increased 
requirement, 
and also when the writer considered the 
ns involved in a com 
nation of torsion and flexure produced 


ove from his mind 


ny furthe msider n of a formula 
There may be mathematicians who could 
figure ut, but the writer is certainly 


\ND TEMPERING 


\ssuming now that the springs are 
formed either by coiling the helices or 
irching the plates of elliptics, the next 
operation is the irdening and tempering. 


\lthough the differences in temperature 


iecessary » produces e best hardening 
for different quat f carbon are ap 
parently Q| is SI vy the heat color, 
they ery mp and are best 
puires vy the expel need eve possessed 
yan f goo gment and not color 
ind he hardening and tempering of 
coil prings is comparatively simple 
matt f tl temperer knows the carbon 
with whicl is ce g 
The objection to the irbon limits men- 
ied eT e was we had been accus- 
med ng springs of every carbon, 
fy 0.60 to 1.30, an limiting of car- 
1 0.00 L.10 tl \ ut of use a large 
nt of steel. Now that specifications 
e been changed so coiled springs 
be of any carbon from 0.70 to the 





ighest, that objection has been removed, 
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best conditons are observed compression springs are mu 

The lower carbons should be put into troublesome, s hat gre t be t f 
the larger bars, because the largest bars ised to produce tis! tory results : % I £ 
are the most difficult to harden safely, and SPRINGS 


the difficulty increases in a geometrica in d ng with elliptic springs t | 


ratio with the increase in carbot \ good S mewhat different from tl f 


rule is to put the 0.70 to 0.90 carbon nto’ eeiled = sp: 
bars of more than 1 inch diameter; bat nicces to d : i 
from I inch to inch, 0.90 to 1.10 carbon nd { 
bars from % to inch, 1.10 to 1.20 o1 nd then al bled at roug 
even 1.30 carbor at e rot b \ hit t 
inch into any high carbon up to as mu edening 21 eepen tere . 
$ 1.45 g 
} was the d p eric ; ’ : 
steel, and tl pring 1 \ , 
nformed of the carbon t d é ie | 
with Che resul t or nt ; 
shop or failut n ‘ ’ F , C 
Steel ( f 0.60 to 0.00 carbon hat let ‘ n their t ‘ ot A 1 
In water! some es \ 0.G0O ‘ f , \ 
bon, a film of \ d the t - , | 
From 0.90 to 1.10 ¢ Nn } = tic t eV ve t t ( 
nches of oil was used tl vate ower ¢ | 


Coiled springs re¢ S ( nip tiv ft t d ( 
la on after Col - a they ( usually t thre t ci ) 
t a proper he f dening they { e is no f ring f the end ‘ c 
leave the machin Tare s d be Kel by udd oO 1 e@N ve I t 
however, in heating for coiling; they tion, thev mav be strained away beyond f 
should be of an even temperature throug] the elastic limit and broker It is under 
out the bar, and neither t hot nor too stood tl +] , pring now give more dit ‘ ‘ ‘ f 


cold. If they are too hot, the grain will be trouble than any other nd that ) 


coarse and fiery, and evet f they do not them satistactory s e! u pt yblem bi indet 1 { ! I 
happen to break in testing ev will be rl 1 necit f cor 
brittle and hable to breal n ervice If tive spring Lec rel I the origi 1 ] \ ly { a 
too cold they will not harden thoroughly, limits for phosphorus, sulphur a ae ae 5 ‘ ae 
and if they do not t in testing they will manganese nd carbon | ween 0.00 nd t trat them ‘ ti { 
probably set in servics 1.10 Phis ll, first, to 1 e good ) c ! fine 

As to the heat, it need to be slightly material tial t 1 ble t vet it t | 
higher for mild steel than for high carbon ind, second, b 1st | of the bas re tory ry) n¢ I 1 nd 
In general it should be just a slight shad flat, of nearly 1 111 ction, and there vii \ ! re. 7 deri n 
above the recalescent point, but that ss 2 no re sO tor llowing i wider 1 no the 1) 
matter not readily gra ped by the average in carbo Steel can be had within these 
worker, and a good practice is to aim for limits without anv increase of cost and, vitl 
a nice, medium orange color for high steel now that « | g f \ ! 
and a little brighter orange for the mildet carbon, fré 0.70 t hig t ff I 
steels Good sense and experience and heats can | used for hel \ without ny tt ! 
honest attention to the worl re the best lo to the steel maket i 
guides it is a pt 0.002 of 

rempering must be suited to the carbi plates in a mold, take them out and adjust 0.0 
0.70 to 0.80 carbon will require very little em t t let them I 
dr ving: o.oo to 110 n \ require the oil ¢ ynd ther 1 ‘ ‘ 
n them to flash, and for higher carbons thi ( { 

e oil may ) rned fy Above 1.20 vhen tf eres ~ 

or will ¢ ( lv g ’ ] pt o 
ter per In { ¢ d g \ 1 
vested 

Helical es , a7 ; | 

I nd ex I met t comp | ( 

pring Whe t hat the t 
t pulled ye strained beyor f 

» enantinued dire i , a nerd f wht t 

t up in coiling neg e it form, co! t t fore quenching 

large exnerience de} f ‘ ‘ nd mal 1 tter n , ] 
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lhe American springs were of any shape grain of the spring could not be evened The steel was excessively red short and it 
as far as even coiling went. They touched up, and the result was an uneven spiral, was returned to the maker. The cause of 
at one spot, were too far apart at another, varying color, and a bad spring all around, this was back of the engineer and chemist, 
and so on; were any color, from a dark, until the steel was annealed to an even at a point probably impossible to reach by 
dingy blue to a brown; therefore, the steel grain and structure. specification, except to claim the right to 
was not of uniform quality and so badly Consider this now as a long continued, test for red shortness, and this should 
melted that the carbon was not evenly vorrying and costly laboratory experiment be done. There can be little doubt that 
distributed. There was no room for argu nd apply the facts to your car and loco- this trouble was due to excess of oxygen, 
ment, the springs told their own story motive springs. You are dealing with the an element that cannot well be determined 

The steel makers knew that the steel ime material, it has the same properties, by ordinary analysis, That an excess of 
was uniform in quality and in carbon, that the same forces are at work, and the same oxygen will produce excessive red short 
it was thoroughly well melted and that the results will be had in greater or less de- ness is beyond dispute 
carbon was evenly distributed as it was gre Possibly if you consider it serious \fter many years of analyzing and ex 
possible to have it in any steel. It you will conclude that it will be worth perimenting by Prof. John W. Langley, 
now their business to find the cause o7 1] hile for you to be careful in the manipu- supplemented by many tests in the shop, 
trouble. After two or three years of Q ition of the springs which you wish to’ to locate if possible the cause of the dif 
gling with the problem, the caus \ ave to carry your engines and cars in ference in strength in the tempered con 
found in the annealing Che steel safety. dition between Bessemer, open hearth and 
cold rolled in long strips about 3 ine! TESTING crucible steels of practically even com- 
wide and 160 to 200 feet long. To eg t Testing of springs is probably well un position the conclusion was reached that 
down to 0.003 inch thick it had to 1 derstood and need not be enlarged upon to. the cause was to be found in the difference 
nealed, pickled, washed in lime water and any great length \ll springs are made in the quantities of oxygen, nitrogen and 
baked about six to eight times, and it cat igher than the finished hight to allow for hydrogen found in the steels. In Besse 
be readily seen that this required great the initial set, which occurs when they are’ mer steel great quantities of these elements 
care, skill and close attention tirst closed down. This is necessary, be- are blown through the mass. In the open 

Phe annealing was done in boxes packed iuse if the temper were left so high that hearth great quantities flow over the sur 
with coils of steel filled in with fine char they would not set they would nearly all face of the steel for hours and much is 
coal and the cover was luted on carefully yreak, either in the test or in a very short absorbed. In the crucible only the amount 
In spite of all care the troubles recurred ime in service that is in the pot or that may pass through 
some coils made beautiful springs, others It is important in testing that springs be the sides can get into the steel 
were worthless. Finally a wise and expert held down solid for a few minutes to allow That these elements make a great differ 
drawer of fine wire, Edwin Kidd, now of for lag. A spring may be in a state of un ence is easily observed when a crucible 
the Globe Wire Company, asserted posi stable equilibrium and endure a quick clos happens to become uncovered during the 
tively that that steel never could be made ing and release without setting too low if melting, as sometimes occurs If a hun 
right by annealing in closed boxes; it must soft, or breaking if too hard, and then dred ingots be topped and set up for in 
be annealed in an open furnace so arranged soon fail in service. This condition can spection and only one has been exposed 


that no flame could strike the steel directly be detected by holding it down solid for a to flame by the crucible becoming uncov 
and yet not ina muffle. Then the operator few minutes, giving the necessary time for ered the inspector will notice it immediate 


could watch each coil, turn it and watch the strains to develop ly mark it “gas” and relegate it to the 
it until it was heated just right and ther The United States Government required scrap heap. There is no good reason ap 
remove it from the furnace and place it springs for mortar carriages to be held parent why an atom of oxygen, nitrogen 
in a warm, dry place to cool slowly. It down solid for six hours. This is just as or hydrogen may not be as potent as an 
was thought that his plan was impractica unreasonable as not to hold them down at atom of phosphorus or silicon, and they 
ble, but the case was desperate and the all. It is not on record that any spring are all present in greater or less quantity. 
plan was tried with most remarkable re broke after the first five minutes, but the Professor Langley’s conclusion was that 
sults. It was a brilliant success, and that holding them down for a few minutes un- oxygen is the head devil. The writer held 
steel soon became famous for its exce! ler a heavy pressure is important. to nitrogen for a long time as his pet mis- 
lence CHEMISTRY chief maker, but it seems probable that 
What is the explanation? It is vei While it is not well, as a general rule, to Langley is more nearly correct rhese 
simple when you know, but it was a hard pecify a given chemical composition and remarks are not meant to belittle Bessemer 
road to travel to the knowledge. In an i physical test, unless the engineer is a or open-hearth steel in any way, Their 
nealing in boxes the steel could not be ery expert steel maker, it certainly was great merits and usefulness are too well 
seen and the heat could not be show: vise to fix a reasonable maximum of al- established to leave them open to criticism. 
Then the charcoal would become ineat lowable phosphorus, sulphur, silicon and The trouble is not in the method; it is 
descent and run the heat too high, and tl manganese and a reasonable range of car- in the man. Given the best material that 
coil would be much hotter on one side thar bon. The effect of these elements is well the world can produce and it will not make 
on the other. That meant that part of th known and excess can be guarded against, good crucible steel if it is not melted prop- 
coil would be of one grain and part of as it has been in the standards now adopt- erly, and no subsequent treatment will 
another grain and greatly different struc d by all careful railroads, without any make a badly melted ingot a piece of good 
ure ‘xcessive cost or trouble to the manufac- steel. It is the same with Bessemer and 
This difference in structure would : turers. It is assumed, of course, and prop- open hearth; bad blowing or bad melting 
main in the steel until the spring was fi ‘rly, that if the chemistry is correct, the cannot be cured by good chemistry 
ished and ready for hardening and temper physical condition good and the sizes are The red short steel referred to doubtless 
ing The heating would require but iccurate, the steel maker’s responsibility came from a wild heat. The melter knew 
few moments, and when heated the spring ‘eases, and as a general thing the rule it, the roller knew it and probably the 
would have to be quenched immediate] vorks well, but it has its exceptions superintendent knew it They were all 
because its small size admitted of no tim: Not long ago a prominent spring maker working for product, and they knew how 
for manipulation. Now, although + received several carloads of steel which to work that steel into pretty bars; but 
structure of steel changes rapidly in at vas well within the chemical limits, was the spring maker did not know how to 
swer to any change of temperature, yet it sound and rolled accurately. Upon at- work it into springs, and it is probably 
does require a little time, and in this cas tempting to work it into springs the blanks well for his employers that he did not 
that little time could not be allowed, ¢! iearly all broke in the process of forming. know 
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investigation of a Three Thread Worm Gear—ll. tests differ little, their average being 8.61 
BY C. BACH AND E. ROSER. meters. 

In like manner the remaining experi We use for ordinates in Fig. g the 
ments were treated.* The results obtained values of k contained column 4 of 
are collected in Table 2. Table 2, and as abscissas tl r irresponding 

The value of % obtained in the last col difference between ind air temper: 
imn is always the average found in the tures at the constant condition; that 1s 

espective experiment, as in the above’ For k 5.0 difference of temperature 
ases Nos. I to 4 O1.4 [2.5 45.0 

\ few other experiments were under- 11.2 the ditference of temps ir 

taken in which the temperature rose t 70.2 Oo 57.2 
20 degrees and would have gone stil 18.7 the differ f temperatt 

gher if it had not been restricted to this 94.5 14.0 80.5 
legree by pouring on cold oil Fig. & Thus we obtain \ e, d 

ws the rise in temperature in tw noted 8 t 
hese cases In like mani ve p | 1 exp 

he conduct of these experiments in ments 4 to 7, g d 

I 2 3 | 5 6 7 ’ 9 . 

a 
_—- ~ ¥ Ter ature 
S - 3 7 < 

4 % wy = 1 = = 

- Lr Pooth Pressure a). “ & Sy OLO Fran Wor 

4 -< = = = 

= om 5 oO a = ee —-- 

> > S - - - ° D x «a? 
== in = © eo = S «. — ar = Pe: : 

- | & 2 3° S SFeSlicix! 85 Cede 

- + 5 8 a “S38 ict 56 |e O 

= 4 f > U & ~ 
. in —_ °F) Me a = ory ~ 
a a << eal 
kg kg min HW ( = ( & 

I 7.5 1109 5.6 1co 2155.2 5.76 22.1 60.6 61.4 12.5 

2 15.0 221.5 II.2 120 2153.5 5.63 25.2 65.0 70.2 13.0 

3 25.0 369.7 18.7 145 2106.4 45 28.5 76.1 94.5 14. 

4 7 110.9 5.6 So 1364.3 | 5.47 22.4 51.4 53.1 13.4 

5 15.0 221.8 11.2 160 1352.3 5.42 8.0 56. 67.7 13.2 

6 25.0 369.7. 18.7 130 1338.3 5.37 21.5 | 65.5 $0.8 12.0 

7 32.5 480.7 24.3 155 1325.8 5-33 2.2 70.4 94.5 12.5 

te) 15.0 221.8 11.2 220 695.2 2.79 10.5 36.6 48.9 12.0 

9 25.¢ 369.7 18.7 220 692.4 2.78 13.0 44.6 63.9 10.5 

Io 32.5 480.7 24.3 205 659.6 £9 (8.5 51.9 77.1 10.5 
I] 40.0 591.6 29.9 255 656. 4 2.75 11 62.9 97.6 12.0 
12 15 0 221.8 11.2 195 353.0 1.42 10,0 27.4 40.0 5.5 
13 25.0 369.7 18.7 415 351.2 1.41 13.4 32.4 59.0 11.3 
14 32.5 480.7 24.3 240 350.5 | 1.41 13.5 46.5 69.2 9-7 
15 {0.0 591.6 29.9 300 349.5 1.40 15.5 50.1 57.3 2.3 
16 25.0 309.7 15.7 240 197.2 0.79 16.5 27.0 39.1 2.2 
17 JO.< 591.6 29.9 265 195.3 0.78 11.5 37.8 57.9 12.0 
1d 55-0 513.4 41.1 270 193.5 0.75 11.4 53.5 Ss.5 12.0 
Ig 70.0 1035.3 52.3 235 193.5 75 13.0 60.8 105.4 10.5 
20 10.0 591.6 29.9 210 64.4 26 9.5 29.5 40.3 12 

21 70.0 1035.3 | 52.23 340 64.2 0.26 15.4 36.4 73.5 11.0 
22 85.0 1257.1 | 63.5 310 63.7 26 14.2 39.7 59.5 12.2 

TABLE 2—SUMMARY OF RESULTS OF AND DEDUCTIONS FRO) 

which the surfaces liding in conta g velocity of 5.40 meter ind obtain the 
would naturall y have shown a higher ten econd curve 

perature than 120 degrees, offered no fu The expe s Sto 11, 12 - 161 

ther particular difficulty They render it , 201 2¢ { ; ning 

evident that t¢ hight of temperature to Fig. 9 

vilicl ne? go im p) up to a ce As j pI ‘ , rvs iot d 
un limit, is only an oil questior er much f 9 s nav be 

III. RESULTS OF THE EXPERIMENTS tated w p , : 

I. Relation between tooth pressure and Vi ae j 
the differen “7 ] undine as : 

¢ differ ou nd surrounding @ir on feren wae the al 
temperature at the constant nditioy 

Ve shall take up first experiments I to 3 * The formatic the difference in temperature is 

, ‘ ies based the pposition that the twardly escaping 
The sliding ve cities I these three heat would be proport this difference, other 
things being equa In practi-e this not quite true 

* The original article gives a complete set of tempera and probably lessso the higher the temperature is. Fr 
ture curves fora f the experiments. These are allof  thisit follows— sometimes very notably —also wel! e: 
the general character of Figs. 6 and 7 which we think tablished, that nrecisely the same experiment, conducted 

ifficiently illustrate the whole I'he final temperatures in one case with the surrounding air temperature at 1 
ind the time required obtain them are given in Centigrade for example, andin another at 30° Centigrade 


joes not give the same increase of temperatur 
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Regierungsbaufiihrer Braun, applicable in der which the experiments were conduct Electric Crane Experiences. 




















this case, viz.: ed, and in particular upon the oil em BY A. D. WILLIAMS 
k=a(to—te) + 6 (1) Peyed. Crane breakdowns occasionally furnis 
0.0669 | The equation renders it possible with  jnstruction to the designer, though in man 
i= + 0.4192 ; : ; | . : 
z the accuracy resident in the assembled de cases where the trouble due to faulty 
F 109.1 terminations, and under the same suppos! construction it is remedied in the field 
) 24.92 ‘ . s 1 
v+ 2.75 tions, to calculate for a given sliding Forgetfulness also causes considerab 
Wherein k denotes the coefficient in P velocity, the value ra differen rouble. It is impossible to make any ki 
Rot, Fe presenting the tooth pressure in temperature taken at & l of machinery foi proof, but it 1s poss 
kilograms; v, the sliding velocity in In order to guard against discrepancies to prevent a great many crane accide 
meters pel second, measured at the pit h and casualties. nsiderablk pains ought t Crane operators are no S Vv me 
circle of the worm; ft, the oil tempera- be exercised in applying the foregoing r¢ cs, but a fairly with 
ture; 4 the air temperature. sults of experiment ( ire mu ( common set \ get t 
12.0 Lut 
P j u/ air i i rt 
n a ») £1 yn 30 59 
P — 
/ 170 
/ F et 
L 1U bt ,2 
f n bi. S 
/ / fl yt 
: $3.5 
| ia, 
/ J a 
/ f / ~ ~~ a 
\ | 2 . ‘ 
/ / = il t 
f/ | : 
/ = . — \) 
A abi! ‘ 
i p> as) 
> | 24.3 bt Roe gee ’ 
= is rt » i 
% \y ,- i - 
es | 11.2 bt wt! ) 
) tl 
0 ~ amiss ~ —_ 0 waa Ww - 60 70 v 9 Deg 
Difference of the Oil and the Air Temperatures at the Constant Condition 
Fig Relation of Temperature and Pressure : 
Pt 
} ee 
a 2 ale 
> a | a 
2 | Pad 
ya 
. y 
A 
> Time Axi » 
~ = ' 
5 170 minutes s | 
eS Relation of Temperature and Time 5 Ps 
» 6 y, 
; | i & | a 
ee nee in /9 
2 ns 7) 3 F 
% 5 / 
F| | ie x ff 
: a / 
al SS 
| ef g 
/ 
L = ; ” = — — 2 — — 
vv 0 L4l 2.33 0 5.61 m 00.26 U0.73 L.Al >. 40 8.61 m 
Sliding Velocity, Measured at the Pite! Sliding Velocity, Measured at the Pitch Gene u 
Cirel ft Worm Ci rf W n 
FIG. 10. RELATION OF PRESSURE AND VELOCITY FIG. II. RELATION OF WORK AND VELOCITY 
For the greater part of the experimental cially be taken to employ the right kind of | machine of this kind. A machin 
results there is a very good conformity be t should. howev be d led to go ove 
tween them and the deductions from thx In order to construct a diagram showing e machin ( mec week anc 
formula, as may be observed in Table 3. to what extent the irk performed 1 t it is in good shap that the | 
\n important difference between theory creases with the ding velocity for a cot gs have beet ed 
and experiment (see column 8 of Table 3 stant differen f per fixed The g g Ww t te 
is perceptible among the twenty-two ex will, the sliding velocities for temper well gre S posed d ( 
periment only for No. 2 and Ni 12 to ire diffe rence “0 dec r ire t Q The g I I gene y give i fa 
15 he causes for these discrepancies bscissas and the products kv as ordinates if fac id bre ge is generally d 
are probably to be i@ht in varying con hig. 11 excessive overloading carelessnes 
ditions of operation, though such a varia — Crane operators have been known to bloc 
tion cannot be ascertained It is computed by European scientists the gearing with a bolt « nut, forge 
It is self-evident that the values of a and that 247,000 tons of steel fly away in dust nd start the machine \ little thing lik 
b depend upon special circumstances un from the railroads of the world yearly t does 1 yhase a series motor a bi 
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it usually puts the gear completely out poss ] pera f this rig should ping ( \ 
business. Sometimes teeth are broken wear blue glasses to protect his eyes, and bling g R 
ot a gear or pinion If only one or two should ‘ Ss tac completely, OF the tu 
gone it still possible operate the \ yur the few min c 
chine, which under these conditions w es S t \ day \1 
rather 1 S} I should be yx hs g He V« rubbe glove ) 
tted except \ ré 1s bsol Vv me es r é t re cwit< 9 ) c 
\ s there cons lang f ' ' ee er 5 | 
ping the gears and droppit ; Unless 
I 4 ft ng (a ect 
tched. b , ifest \ t ¢ 1 Ae a 
\\ hee t ¢ ' c } ) 
tting \ des Q ¢ ; | 
nding . ; a>} . ‘ 
d never b ‘ oO i c ‘ 
even whet t d ‘ c [1 Br p ’ \ p re 
ctice shafts d r ent S f 1 f 
} t cy | t + ; 
‘ . 
eave t! ¢ t \ \ s ) 
, 
he shea O — uri : , 
, ‘ 





Sliding . ‘ 
\ ocity ¥ ; 
> & ? f 2 
( Ot rvationa 
m ( < ath 
2 3 j 6 c 
8.76 0.4205 15.45 18.¢ . 4 c ¢ i 
? 8.63 0.4270 15.32 57.2 9.09 11.2 + 2.01 
2 8.45 0.4271 15.18 So. 5 19.20 18.7 ( 
j 5.47 oO. 11.605 39.7 5.46 5.0 Tt 12 
5 5-42 ( 11.57 54.5 11.95 11.2 75 
) =, 29 re) 11.48 658 15.22 15.7 + 15 
7 5-33 O — 13.42 52.0 23.99 24.3 +6 21 
5 2.79 0.4432 5.22 36.9 11.12 11.2 + 0.08 
9 2.75 0.4433 5.19 53.4 18.48 18.7 o29 he 
re) 2.76 0.4434 _ 2 66.6 24.41 24.3 I! | 
2.75 0.4435 5.08 85.6 32.55 29.9 2.95 
\ 
2 1.42 0.4663 1.24 31.5 15.93 ia — 4.73 
3 .4t 0.4606 1.3! 47-7 23.57 18.7 4.87 vr 
14 1.40 0.4070 1.37 59.5 29.16 24.3 4.56 ( vhi 
5 1.49 0.4670 I. 37 75-1 36.44 29.9 6 54 : 
16 0.79 0.5039 §.90 27.9 19.96 Id 7 I 26 , 
0.75 0.5050 5 99 45.7 29.07 29.9 + 0,82 ell ‘ 
1d 0.75 0.5050 5.99 73.8 13.01 41.1 I.g! f 
9 0.78 0.5050 5.99 94.9 53-91 §2.3 — 1.601 te, 2 P 
) 0.26 0.6765 3.35 28.3 30.48 29.9 0.58 
0,26 0.6765 11.33 62.5 53.61 52.3 — 1.21 ‘ ¢ 
2 0.26 oO 6765 11.33 77.0 63 53 63.5 — 0.22 nd P 4 — n toward 
rABLE 2—COMPARISON OF OBSERVED WITH CALCULATED RESULTS. nt t ‘ nest 1 t 
( pat eC « down and wrong t pened w 
a y t wy cht g ly p , tad tipping . 
ft in the 1 . dle of ed Natur the et t 
, , 
\ n 20 teet p ( \ poures n t { fo r 
( etweel \ yi ie ) Q ec neig \ et f c 
OoOnpo};r 1 1 Ly T v Cl! ¢ T og ? 
rt 
o \ f vv | ' ; 
nc P , , ; ] \ ( . . 
n i ) a +S , ; 
nd } v1 \ ¢ ' o me nart thy 6 d 9 | \ 
e machine accidet Sheet pac t] perat é ‘ that 9 
ped on cat he used for ' rene "49 vle< ¢ ' ‘ ' \ () 
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wind the chain on the drum in the wrong 
direction, and then he wonders why his 
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ing the parts of each machine I believe in 
taking the standard size in each class and, 
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bers of the soon memorized in 


the shop; 


parts are 


which will be found a help in 










































































controller lever has reversed its direction beginning with the heavy castings, num manufacturing orders and keeping costs 
for hoisting. In one place a crane ran this bering each part consecutively. Then as_ For instance, suppose a standard machine 
way some time before it was discovered. STAVE BOLT EQUALIZER 1D 
Some breakdowns are due to delaying 7 J — 
Drawing | Machine No Pattern l= 
necessary repairs, due also at times to de- MATERIAL. | 4 NAME, 
: No No. Used Mark aes | 
lays in getting spare parts. - a — 
ihe : ; 
The nominal safety factor in cranes 1s | |} $ 2 D-23-5 Cast Iron | Frame Side. 
ample as long as static loading only is - ree 
| 1 | | 2 | | . J | : Girt. 
considered, but when additions are made | | 
to cover impact and the effects of slack | 5 | - > . > | Box for Saw Arbor, 
, . , | | 
chain, this margin is greatly reduced | 2 4 i | Cap for Saw Arbor Box. 
Crane operators can handle a load very | | » zg 
= J | | | Oil Well cover for Cap 
gently, as is demonstrated when a mold is | 
turned or when molten metal is handled, zm ‘ 6] L | Saw Coffar 
: ©, 
but vanking a casting out of the sand ot | > ‘ XN Filling Collars 134" thick 
getting a setting of ingots out of a pit Is | Nf} 
, , | 2 7 /\} Mt 
not ne as if a basket of eggs was on the f } on 
heal bo fafa | - |] | 
— mane | | | | | 
EE 2@ex BS \i 
Numbering and Filing Drawings. | 
11 { 11 . | eft! i Guide for S y 
BY LEINAD REKRAP | | jj __Sttient Guide 4 
” 
[ have been interested in the articles on FIG. I. PART OF PAGE OF INDEX 
filing drawings which have appeared from 
time to time in the AMERICAN MACHINIST, other machines in the same class are made 1s D-23 and that No. 11 is the left-hand 
and would like to describe some succes their parts serving the same purpose are guide. The pattern for this guide (if de 
ful methods which I think may prove in given the same numbers as those of the signed for this machine) is marked 
teresting to others standard machine of that class. Parts in D-23-11 Now when a new machine is 
A” SIZE TRACINGS 
1-25 375-400 
>!) 400-425 ——— 
| 
0-75 $25-150 a Plan | 
m aia | « 
oe 75-100 150-475 _- cs 
100-125 “5.5 | 2 
100-125 179-900 Hole in bottori su a 
tracings can easily - 2 
PY Mn, 125-150 00-825 , removed, | 2 dl 
| ga 
150-175 55550 af 
Pa 
175-200 0-575 
ee a 
—~ 200-225 575-600 —_ 
225-250 600-625 
Kata 250-275 625-650 ——- 
— side Vie 
Cm 275-300 650-675 _ | . 7 
* Ameri Vu a 
S Maintain IND 25 675-700 —_ 
I designed in the D class, the guide. if 
emeeianel 325-350 100-725 ed : , > S il 
serving the same function, is D-24-11. If 
: 350-375 723-750 —- of the same size, it is of course cast from 
» T)-22 tern , . ; > 
BY SIZE TRACINGS the D-23-11 pattern If machined _ the 
same as the D-23 guide in the D-24 cata 
log (see Fig 1 for page of D 23 catalog ) 
1.25 the drawing will be the same as f 
- D-23-11, and under “Pattern Mark” 
A 5-0) the D-24 catalog D-23-11 would show 
from what pattern the part was cast 
D045 1 
= sins In regard to the catalog shown, it has 
some peculiar advantages Being mad 
—_, 75-100 tina re a 
on tracing cloth, as many blueprint copies 
109-195 as needed in be furnished cheaply Mis 
takes can 
new page inserted in each copy If 
~ : . ; ie ahaa “all ; : i. ; > art is discarded a cross (X) is placed 
FIG, 2. ELEVATION OF TRACING CASE AND PLAN OF DRAWER. pi liscarded a C1 placed 
in the “Not Used” column If a new 
First, in regard to machine symbols, I the new machine serving a new purpose _ part is designed in the place of an old on 
believe, as a general rule, the best plan is are numbered as if new parts in the stan and can be used for repairs on old ma 
to have a letter for the class of machines dard machine chines, it still keeps the same number; 
and a number for each size. In number- When this system is followed, the num but if it cannot be used for repairs, or if 
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new part takes the place of two or for the foremen, and best tend to prevent of all parts draw 1. if something spe 
re formerly used, it is given a new mistakes? cial, a descripti \ the approx 
ber. This number is written in th In Fig. 2 are shown two cases for filing mate cost of tt g n be placed 


t Used” column, in place of the cross two sizes of tracings flat in drawers. Ex 


when neither the part nor its func perience shows that this is mt t vest of drawing tt lt 
is uscd, and at once shows what has’ way if the construction is s that the pleting each tracing filled 
changed The catalog also shows corners do not become curled or torn. As t takes but 
awing which each part nd as t is natural to turn the ( f 
raftsman and workman s ( eans, as shown, should b: ! ( 
] ] hi; 


y found better shap The Always Ready Machinery Doctor 


to the size of « ul drawings, I be Fig. 3 shows a case for blueprints, which Or Vi 1 vn macl 
the largest standard size, for shops has proved very satisfactory \s the fore shop apy \ 
facturing mediun ery nen have catalog genet g 

1 be suc it drawing ( g Vine Y i o | 

1 t oOo al > 4 ( draw i I { » . 
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3 ELEVATION OF BLUEPRINT CASE AND PLAN OF PARTITION I ‘ 
I ) 
\ gs “ ere t numb . ' d 
est stan | e and made twice t t ) ( f ( f 
d tw d be filed wi | S e drawing 
gs should 1 [ t e reducer 
‘ qi t ¢ except ‘ C 9 ' 
mp parts Ot cit t ‘ Se | 
n | i nes d t r C y 
ne g g t g g ( y 
2 or 10 f \1 r ere ) 
Vay npis \ \ g ] é ’ 
est to nd r the i. drafts | t I 1 
would pref Such things iv be drawings , . p . 
t drawings w ve the « est f ‘ every tu ite til Be . : 
inderctand — } 3 le eae ra) a. ; d i ; : 
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where a relieving outfit can be summoned 


Into prompt action 


Newest 


who may be 


among these emergency workers 


summoned at any hour ts the 


machinery doctor, who, like the curer of 


human ills, can be called up at any hour, 


day o1 it, to cure ailing machinery 


Echoes From the Oil Country. 


GETTING CRUDE OIL.—III. RIGGING 
Hank Casper was a driller and owned 
tring of tool He did enough contract 
ng to keep them going pretty steady and 
of the reasons he was anxious to have 


the lease developed was that hi 


the drilling to de It had bee inderstood 
from the start that | vas to do iI 
was to get the going price for it, and 

1) owner h equally nterested P| 
} ne it don rhit This gave John and 
me a chance to hang around, in the way 
often, no doubt, and in a w ve woul 


ince I otl el condit ons 


not have done 

















PIN AS USED ON BITS AND OTHER 


rOOLS 


foot for the 


foot 


cents a 


Hank was to get 45 


first well, and 40 cents a for 


others If we had him drill five right 
a rebate of 5 cents 


that 


along he was to give us 


a foot on the first one would make 


it 4o cents, the same as the others, If we 


saw it would pay to push the development 


of the lease after the first five were down 


he would be ready and willing to make us 
1 1 1] 
closer price Tor the rest of the wells 
\s soon as the rig was ready, 


You will 


furnishes the engine 


Hank had 
hauled in 


contractor 


and boiler used in drilling, and takes them 
Wav as soon s the wel s finished Ile 
l » Tt WISile he cable and sand lime ind 
— ‘ , , , 
a Lhi¢ LOOIS ne has to use to wg tii 
hole down \ny bad luck is his los ‘ 





1 
is eithet ror a cel 


hole or else for a hol ti 


eement ca 


usual agt 

tain depth of 
. rT 1 

some specified sand, and he must get there 


unless the lease owner is willing to have 


him stop sooner. This sometimes happens, 


is oll may be found in paving quantities 
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in a shallower sand ha the one t was 
planned to drill to 

When drilling the men run tour (tower) 
changing at noon, and at midnigl QO 
driller and one tooldresser runs each tour 
Che driller is boss of the job, and does the 
































drillir gv and leaning oul of the hole Phe 


tooldresser helps tl 7 1 


handle them when they are out of the hole 

he also fires the boiler. and keeps the en 
gine oiled. When the bits require dressing 
and tempering, he does it. Each man has 
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wn work ( ‘ : witl 
t anv hes t Wo mi vorking 

Ke ined dic Sill erv Wie they 
are running the sand pump bailer. Un 
r ordinary circumstances not a word 1s 
spoken: indeed, they will often work for 
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Fit 
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pushes Wi t 
s ©e i; enoug ( 
ec With N | 
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na IT 
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It is in handling this p: 
T ot d lle con 


\ 2.4 [QO 
questio1 
if TO;T 
i 4 il 
ogethe 
oht 
Ne \\ 
( é 
( 
' 
re 
+f, 
f 








AMERICAN MACHINIS'1 

















2 1903 
ils ed in going att pr Ive , ' 
; 
ye 
y a mV Tile ( s 8 ( tT¢ 
nd of r t 1s g ~ 
ts , Og 
\ ' 
2 
\\ 
| 
(>) Oo 
A ms { 
Q 
( 
\\ {) 
S. 
Legal Notes 
( . 

{ s ‘ { ? 

| 

| Q 

| 
{ 
{ 
=4 \ EI I ENI yk ‘ 
t t we 
Sy 
) \1 
y y T y ~ 
i 
d re 





1054 AMERICAN MACHINIST J 


UV 23, 1903 





Ihe court, as has already been said, There were some large drawing boards’ they can be attached or detached wit] 
holds that it is an unwarrantable interfer- available which the students in the Ma-_ the aid of a screwdriver or any other 
ence In reading over the case, it is not chine Design Department of Sibley College ‘The twine or string is clamped as s 
easy to determine whether the decision W } 


ere expected to use when making on one side of the center of the straig] 
rests chiefly upon the invasion by the dis drawings which ought not to be shown’ edge, to allow thi 


. — f 7 
drawing of a line 1 





puted law, of the rights of employer or to a small sca As the students did not the lower edge of the board. A silk st1 
those of employee, but it appears to depend possess T-squares longer than 26 inches, a fish line, or any strong cord, is a \ 
n both those consideration or room to put them on account of the satisfactory substitute for the wire w] 
=, large number of students and limited lock- 1s not always as availabl d less 
Letters From Practical Men. er room, it devolved upon Sibley College attached 
ene: to provide em or their equivalent in In Fig. 2 there is s \ ring 
Thread Gages. effect lt . | uded that the equiva for the blu print frames whi are 
Editor American Machinist lent should be a parallel straight-edge for in a couple of frame n Sibley Co 
At page 792 Otto Eckelt gives a finish reasons that it is undoubtedly superior to The old ui mal back wl cor 
ing tool and gage for threads of worm 1 long ai imwieldy T-square and gives of cotton batting with a wooden b 
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/ Vax . i 
| a ON an Ee 
! | = 


KELT S THREAD GAGI FIG. 2 SPRING BACK FOR BLUEPRINT FI 


and spindles. I suppose what he t . » vy of gaining the’ press it against the pape cing, g 
pind] are lead or guide screws Ile = desi-al wedge ( iparative complete satisfaction only ng a 
iys, “But as no one is able to insert th use of botl board remains plane and the cotton batt 

gage parallel to the axis of the screw, it If the straight-edge and attachments, as does not tear and cause imperfect con 

is evident that the form of thread becomes hown, had been bought from the regular of the tracing against the gl 

wrong, because the shape of the thread dealer in instrument supplies, they would = spring back shown is mu ghter t 


ought to be measured parallel with the have cost something like six dollars each the old wooden one which was used 














xis of the screw.” That is quite correct 1 e particul e of board which = springs a were m of s eel .02 
for a guide screw, but for a worm thi 
angle should be measured on a plane nor s ( Side | 
mal to the threads and not parallel to the i 
axis. He could easily alter his gage to be ; ts : 
adjustable to test any angle of spira | iBy, 
end sketch showing one method of doing 
this. Stud PB is screwed into the top of ~~ 
the “V,” and the top is cut away at C to ' ; eT . F 
low movement of plug. On the top of , a | 
is a line against which is read the in | agian 
dexing on the head of plug, the zero line — 
on the head being in a line with one of ‘ i 
he lips. If you wanted to test the thread “Dp =r | 
of a worm the spiral angle of which was, Ving ; tite tf 
say, 3 degrees, you would move the plug Pap for % ii ; | 
around until the 3-degree mark coincided pcx ; as 
with the line on B, then clamp with screw “% a oe ‘a 
. The indexing on the head need not be ‘ lel i Para Straight-Edg 
marked more than 45 degrees on both Nk ! . cits 2 78 . : abet one 
sce of the zero line H. L. MILrar ~) A r : Vad , N : 
Manchester, England .* . ; 
—— : dine Waciens 
Parallel Straight-Edges and Attachments—Spring sic 
Back for Blueprint Frame—Color of Lee ee ; ; 
Blueprints. was t e eq pp d, while those that are t ick, a d when glass t \ 
shown t drawing cost considerably is found in the ordinary blueprint fi: 
Editor American Machinist: a er eee il kcal i i Nia Oi cell ek 
; part are @a Vy and WmMply no breakage 1S liabie ( ad the 
\t page 912 there is shown a parallel jade from sheet and bar brass, with the ng has always practically perfect con 
traight-edge with attachments which is exception of the corner machine screws The strips ‘ye re of hickorv and d of h 
somewhat similar to the one shown in which are taken from stock. After the at maple shoul be spre 
Fig. 1 in the accompanying drawing. | tacl S 





ire once properly put together, much over 4 inches apart A stiff p 











July 23, 1903. 


binder’s board should be used with the 


} ” 
aCkK 


pring 

It may not be out of order to remark 
incidentally that there 1s bserved a dif 
ference of opinion among some draftsmen 
ind persons in charge of.making blueprints 


yishments as to what a 


n different estal 


‘int should be when ready for busi 





ness. Undoubtedly all will agree that th 
rint must be plain, which consequently 
means that the lines of projection whicl 
represent the object must be made with th« 
most opaque ink and just as wide as th 
number of lines per unit area will admit 
of for necessary prominence without 
crowding, and, most important of all, that 
the figures, arrow heads and notes be as 
prominent or more prominent than thx 
lines representing the object 

If proper care and attention are given to 
sensible lines on the tracing, the sensitized 
surface of the blueprint paper and thi 
blueprint frame, the only remaining facto1 
is the blueprinter, who will determine the 
character of the finished print If it is 
assumed that the sensitized surface and 
blueprint frame are O. K., then the blu 
printer, after he has gotten things properly 
together in the frame and set for exposure 
takes the responsibility for the proper 
amount of exposure which should be given 
and which directly affects the color of the 
print, but not necessarily its clearness, as 
is claimed by some and denied by others 
Everyone who knows anything about blue 
printing knows that a print can be spoiled 
by a too short or a too long exposure. On 
the other hand, however, and between the 
limits of the amount of exp tha 
s used differently by ditferent persons 
Some prefer a light print, it takes less 
me in printing, and as corrections and 
lterations can be more conveniently made 


vith black ink; some have esthetic notions 


lueprint unless 


nd declare that it is not 
ere 1s present a royal blue, and others 
nsist on a very dark print which may give 
little more contrast if the conditions of 


he tracing are favorable, and some prefer 


dark print for contrast with the red 


which it 1s sometimes convenient to use 


r making corrections and additions. In 
mming up it may be concluded that the 


fference of opinion among practical men 
egarding the proper quality of a blueprint 
solely as to the color of the print. As 
busyness” is business, the advocates of 
light print are probably up to date, 
d, after all, it may be said that a print 
a print as long as it is cle 
Referring to the design of the spring 
ck for the frame, some may notice the 
sence of the small piece that is often 
nged on the corner of the wooden back 
he purpose of testing the amount of 
yOsure necessary. It may be said that 
a corner is not needed by the experi 
‘ed blueprinter, and does not belong on 
lueprint frame built for business 


Ithaca, N. Y C. E. Coo.ipce. 
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Tooth Rest for Cutter Grinders. the shai nthe th: e 
Editor American Machinist cutter w touch the emery wheel mor or 


I 
\t page 479 was st ( re f ess be Phe fort t clamp 
) , , 
ra , no sp ra ee” g t ~ | S show \ \ T nd 
es \ S pe ( ne ( » nok \ v i in 
— ’ 
call tw en 1 guided tl ee done | I W n 





That Parallel Motion Straight-Edge for the 
Drawing Board. 
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The reviewet al woks 


praises 


discriminately 1s the worst enemy ot 


book buyer, and also of the publisher 


tries to turn out honest books. But, after 
the reviewer isn’t usually to blame 
it the man behind the editor, who tears 
he may ose an advertisement t he 5 
uth about a book (ut daily cCxXp 
ence shows that many pay littl te! ! 
reviews, realizing that too few of thet 
ir lest and truthful 
\l Switt, however, make veculiar 
contention in regard to table ind othe 
dard d We agree t th Ker 
¥e 1 114 ire nest b } ] r 
( 1 tile tik i | se \ 11a V¢ 
} , bably Ce ther ‘ : : 
tlic want t ric Ir square the 1 g 


win the old Kent should 1 ( 
( ( ding to Mr. Swift. H 
ve d vefore Ken In 
neimer had flaswell’s r perhap 
eality Kent and Trautwin 
do ict to any extent me being 
de ted t 1 chan al the otl eT tO * | 
engineering Neither = dos Saundet 
tle pocket book conflict with Kent’ 
ny degree, for many who buy Saunde 
would find Kent of little value, on accoun 
of not being familiar with the use of t 
mulas and condensed data. Surely Mr 


Swift would not deprive these mecha 


the 


unless they coul 
Perl 


way would be to publish these separately 


ot standard tables 


buy a copy of Kent laps the best 


but every man likes to have his data all 
together, in one book if possible, and this 
plan would hardly be populat When it 
comes to dragging in outside matter to 


hook that’s another story 


hardly 


li ike a 
be 


ly, but the repetition of 


and can condemned too strong 


standard tables 
] and often fills a nt 


ur 


a much lesser evil 


tl 


ing books on approval 


at seems to exist method of send 


hows, perhaps, bet 


ter than anvthing else which books are 


best liked by book-buyers, and our data on 
this would probably astonish some of the 


Derry-CoLLarp Co 


H 


Pur 
FRED COLVIN 


editor has kindly allowed me t 


the above letter of the 


Derry 


pany seems to be ane “ase 

ing inn riting what IT never put ther 
nd it put ne again under the necessity 
f saving that I did not mean what I did 


not LN I do not object to anv hones 
“nocket-hook or handy compilations of 
tah and useful data. There are many 
f them, and each may be in some respects 
ind for me uses better than any other 
l d therefor they ill have e eht ind 
f I know, an equal righ ob 

I e bought several of them and they 
hav ( useful tool to me Wher | 

ght the I knew wh I wanted tl 

for id | found them more or less adapt 
ed to mv. uses Chev present their ma 


usable 


using it as | 


AMERICAN 


them, and I can use it 


quicker and surer than if pre 
omewhat different form else 
only object to paying for one thi 


by referrin 


thing e 


MACHINIST 


sented in 
where | 


ng when | 


uppose I am buying son g els 

to having something st n to me that 
[ have no use for, as I 1 already sup 
lies So, as when | book of tables 
I want table when | reatise on 
windmills I want 1 that 
can about windmill nd then stop, and 
not give me r rather se 1 ind 1 ( 
ne pay for, fifty pages of the matte 

[ already have in the pocket books 


TECUMSEH 
The Velocity of Objects Floating 
Water, 
Machinist 


bedste \mericat 

he conclusion th n ob 
In running wate \ d, in 
ravel ft ter than { er doe 


OWIFI 


in Running 





le edito ul oS ( 

l ‘ t Vv contempo ¢ It w 
be re nbered that in the AMERICAN Ma 
CHINIST1 t page 7090, | quoted fron 
er written many years ago by Brigadier 
Genet Sir Samuel Benthat ng 

Cc 
* 
G\'P 
‘ 
’ 
——. Surfa f Str 
j 
FORCE ACTING ON A BODY FLOATING n 


RUNNING STREAM 
he had bse rved 
which to 1 


his re 


valid which ymneurt 


Ele 


you ¢ 
foot-note. In tl 
New York, for Jt 


made to 


editorial 


cltw, 


tempt show 


‘an travel faster 


in which it is floating ts 


Sir Samuel's oning is fall 


irgument llows 


the wooden \ 


lock if e hav ng the sam 

I Linie We geht is. the vesst 
seems to be no reason why tl 
not move with the same veloc 


1 Fi 
tl \ iuime I \ ind wi 
ed ward the ¢ t vitl ‘ 
’ 1.1 
Now ct 3 111¢ s ) 
has melted and the resulting 
ched the same temper ‘ 
¢ 1] 

Wale | Wi s OCC 1p) th 
pace in the river, and still have 
Wwe ght and it theref e should 
m lown } n t rT 

nove aqow!l S ‘ oT it¢ 
thy Yt 1 ] t } 

ne wat Su ) aing S 
seecnis ysurd d ] bh ec 
nu d nay veh ve diffe ( yY I 
we Cal USSUMe the Vale ) 


ind 


givin 
seemed 


ne 


ed 


In an 


Re 


rical 


Oo, an al 
idea that 
the wate1 
1 and that 
ous. The 
1 
esse by i 
shape and 
Phere 
lis sho ld 
ty is the 
1 1 
piace thie 
| . 
) t iC 


ya weighth membrane, retaining it 
ts original shape. We will still be occ 
pying the untenable position that a cer 
body of water within the stream 1s urged 
forward with ereater force th th 
the water surrounding it It not « 
ect to te merely that the floating 
Ss ( wn down the s il e ac 
oravity é dy f 1 f 
resu f the fore t g1 
the upward p f the ve W v1 
equa ) ( velgnt I \ 
ced nd is ) e surf 
‘ ‘ cd ( { m 
W l [on | ) 
rs t ef 
ten: driv 2 t 
d reed gt f 
rrounding wate 
laking up the | i g 
st, if $1 s the er! 
( th: ( ne ay ad Wl at 
hie m f gravity, 
is incorres ) state t tobogg: 
\op-the-loop car th 
ng down y \ Ss own W go 
drawn down by t O o1 \ 
he log conclu which follows trom 
he asset n is, th only lose Objec 
vhich re falling freely \ t1 ly ire 
mover Vv gravity Of « he fore 
urging forward a body ating inning 
water Only a smMali trac n f Ss welg 
but it 1s nevertheless gra \ ind grav 
ilone, that causes its mo 
In the accompanying diagram, let G rep 
resent the eight of an object floating 
running stream, or the weig rf cubi 
foot of the water itself, if vou I] 1 
let P represent the upward pu of the 
displaced water acting not ly to the s 
face of the water and of course equa 
umount to G Then there is an unb 
inced componet ( cting to move t 
body, or the wate down stream Chis 
force C will cause - rated mot 
of the floating ob} r ot the w r. unti 
sufficient re stance 1s encountered to ove 
come Ie < Che V ocit f the 
water is tha t the stream as é 
neglecting 1 \ it s which tally 
ccur in nature, In oth wor point 
s reached where the friction of the bed 
( CXa lv « ( ( ing 
pacity it the comp t The mnily 
¢ Ss nc hat s itfered to iit l ting 
body, however, neglect f 
s that of the water 1 that not exist 
I ody trav f 
m 
It seems » me he fore t w 
1¢ ADI\ yrougnt t 1 
tic t le st ng dy 
ravel at greater sp 
if ( m \ ( d 
that the better fittes { 
tv. On eo d eavy bod 
d the ] l no fas 
' o he f ging f : a 
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eater, it has to displace a larger volume 


f water. But under actual 


body would go faster 


urse, the heavier 
retarding 


cause the air would have less 


frect on that part ot 


not submerged, 
id itS greater inertia would e1 ible it to 


ercome eddies and other disturbing 


fects in the water 
Howarp A. Coomss 
Pattern Shelving. 
ditor American Machinist: 
Phe arrangement of patter! shelves 


Mr. Worcester in the article 


Numbering and St 


wn by 


rns,” at 


ring Patt 


ige O15, 1S not as convenient in my opin 


n as that used in our pattern storage 


conditions, of 


AMERICAN 


rooms 
+) 
low ] 


port the roof 


While 


snown 1s Stan 


when desired. Frequ 


12 inches apart. Thi 
for large patterns 

the flywheel and larg 
taken care of. Of « 
the rack is on the m 


igh lo get 


arge step ladders 
1 
| 
I 


1, 10 feet spread 


lig 
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sketches Of whl 
note, these sl 


by posts that 


lder hyyail 
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S supported 

‘ upported 

Ss serve oO sup 
: } ] 

mcing I sheives 

departed trom 

they r¢ spaced 

« WV used 

zg. 2s WSs W 

ir patter ire 


sie ¢ runway 
elLwee he racks 
( re ‘DD if 
pper shelves 
! torn 2 feet 
2 i ( ( 
or cas 1 


os 
2 n nail t eac 
rne? < ’ na 
ion the ' +} 
der in « ng | 

é é g As M W ester say 
‘ i CLIC VE 
gnt 1 \ tsi { 1e | 


Phonograph Record Making at Home. 
\merican Machinist 


lal x ) ) 
9 ( lup!] T ¢ 1 +e ) re¢ 
ds, I w é é wl 
few pointe g it home 
Che t tow rd 
rning phon 
) I eithe 
¢ { 7 , 


ot ‘ ed 1 
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1058 
helps to distort the 
Phe 


link, 


ng edge 


increases, 
ndulations considerably nertia of 


the diaphragm, crosshead, irm and 


ewel, both 


ducer also does 


in the recorder and in the re 


much to 


waves, as 1S evidenced by the fac 


that the human voice in many instances 


‘annot be recognized when reproduced, thi 
peculiar qualities giving each voice its im 


iduality being destroyed 


not so easily reproduced as the 


e, and among the latter the base v 


their individualities be 


yse the least of 


iuse the undulations produced by thes« 


in the wax are long as compared with 


and their sides being conse 


their depth 


quently less steep both the recording and 


producing jewels can follow them more 


high amplitude of most ft 
| 


higher 


ly Phe 


notes 


1] 1 
ne voices, especially in the 


» trequently notes by 


produces blasty 


ing the recording jewel completely 


crest oft Co indula 


phonograph is an in 


useful machine, and 


the amount of hard labor, both mental and 


ical, that its present state of develop 

Nel has co will probably never be 

uit it is not now what it will be 

iftet une time and, being a purely me 

chanical device, it 1s not unreasonable to 

expect improvements to be made by me 

nics; and this alone, I trust, wall be 
msidered sufficient reason for its dise 

nin the AMERICAN MACHINIS1 
| do not expect any of us will stumbl 


o a substance that will offer no 


resist 


nce to a cutting tool and yet produce a 


permanent record, nor need we look fot 
t substance to paint the vibrating parts 
with to destroy their inertia, but we som 


times can on the other side of things 


get 


by going around them: that has been done 


before 

Possibly there will be a time when sound 
will be photographed and machines then 
used with means of engraving undulations 


] 


ma blank exactly representing the sound 


Waves Perhaps the Wizard of Menlo 
Park is working at something of that sort 
now. Who knows? 


CoxNeEIL RiIppERH 


Punch and Die for Accurate Washers. 
Machinist 
sketch of ac 


editor American 


Herewith is a mbination 


punch and die for punching washers—not 


the ordinary washer, but a washer punched 


from sheet steel with the hole exactly in 
the center, so that when assembled on a 
shaft it will turn free in a recessed com 


panion piece and at the same time exclude 


as pos 


dirt and dust and retain (as much 


ible) oil or grease. I have made the wash 


ers by first punching the center hole, and 
he second punch having a pilot fitting 
This and 


good so long as the punch is sharp and the 


snigl way 1s well 


the hole 


pilot fits the hole, but just note results 


when they get a little dull 


1C is the punch, bored tn the 
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form a die to 


slotted to al 


and to 
e It is 


receive 


stripper 1) 


punch the center ho 
low pin O to travel up and down. X is a 
machine steel stop-plate with a hole 
center through which punch C passes and 


is held by rods L / 


punch on the up stroke with the stock sheet 


The sketch shows the 


hanging to it; also the center hole punch 


\s the punch C goes up it carries 


I? 


stripper ring 5 


ing 
ind stripper plug LD) 


ring b 


with it 


until the top of strikes plate X 


while the punch continues 


Chere it stops l 
its travel, and in this way it strips the stock 


sheet. \t 


against plug stripper ), 


the same time pin QO, acting 


ejects the cente1 


hole punching, after which stripping ring 


B drops until pin O rests 


| on the bottom of 








comes down on the next piece Toa 
any possibility of an accident of t 
[ put a small pin in J and / Chese 


actuated 





are each by a small spring 
cured by a flush screw, as shown. Whi 
the stock is being punched, the pins 
forced in, and remain so until after 
stripping is done; then the little pins 
strippers (as we may call them) fore 
center punching and the washer away f1 


Dand/ Notice 


one pin only 


that in st 


work every time; but three pins eqt 
spaced will not, and if you think three p 
will lift more than one pin, just try 
Che reader will know that this class 
work is best done on an inclined pr 





wehbe 
tri at 
YS 


- 
— 














Pa 








FOR 


the slot in die (¢ Che stroke of strippet 


ring B is regulated by raising or lowering 


ylate VN by the nuts on rod / 
plate X by tl t 1 / 


\ very important feature in the construc 


tion is the spring pin in stripper plug / 


and also that in stripper ring / I have 


us.d it in punch and die work, with good 


success, and it may interest 


In all my press work I use only the very 
best oil, and while it serves the purpose of 
lubricating the punch and die, it also 


vel 
StIcK to 


causes the center hole punching to 


stripper pin D and the washer to stripper 


ring /, and if they are n moved, either 


automatically or by wil 


cause end of troubl 


no 





T 


| 


{ine la t 

ACCURATI WASHERS 
which allows punchings to drop oft b 
their own weight 

E is the die for the outside of the wasl 
For punching the center hole some drat 
men and toolmakers would call G the dt 
and C the punch. I preter the reverse 


that is, call G the punch and C the di 
ing to the hole in the center 


when refer! 


is the washer stripper. is a cast-iron 
chuck with holes through which rods J MM 


pass, these rods to actuate strippet 

upper, flat ends are bolted to a crosshead 
on the punch press, and to the lower end 
in adjustable crossbar is secured. 7? P P 


les 


and 


ire three cold-rolled pins driven into ho 


in a cast-iron disk on the crossbar, 
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through this disk and also through the angle and its readjusting at the completion tandat cle 

crossbar a hole is drilled \ rod screwed of threading. The taper used is the stan small ne 

nto the bottom of the cast-iron chuck dard pipe taper of 34 inch per foot which w ft 

passes through a central hole in disk and Fig. 3 illustrates a “clinograph,” which = standard being 

crossbar and acts as a guide for pins vas given me by an English engineer, who n 

> PP. On the up stroke of the press pins was in America developing a steam truck. gt ge W ging 
’P are raised by rods \/ AJ, the tops ot It is a decidedly iwenient little instru \ \ 

he pins acting against the bottom of strip rent, especially ving symm ( g 

ver /, causing it to strip the washer out ot ) 

lie | Phe long threads on WM allow to —_ —] — 


idjusting pins / M.ED l | 


Some Useful Tools for the Draftsman. 
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Editor American Machinist | 
I show three little articles that have not | 
; , ; | 
me to my knowledge as being used out | _ 
4 ! — 
side my own office, having found them cor 
+ a 1 } i 
venient and lapor Saving \ 
Fig. 1 illustrates a little p i e 
et 16 inch thick d ft 1 » three — ional 
yoints at each end, as shown in the sket 
Phe me l sti ‘ Ss sp ced | 0 nd [I-22 
nch on one end and 1-16 and 3-32 inch on 
he opposite end. This is decidedly hand 
n laying off the guide lin or prit g 
rotes. ofie edge ving held ftir \ gain | 
eT , | 
he T-square, while witl gentle pressu 
e same ( vou ke » pick up a a —— = 
encil. It make printing on the she 
he ie hight us adding » its neat ) 
LCE ind r ng bu oO dep ! ( it W +? 
m in the pape mr ¢ t obviates ‘ e, In a measure, if ‘ ( place 
, — 
se of the erase | pl rac | t ig I i aca 
, w os | T ( ' 
Fig. 2 shows pipe reading anele ke ite, 1S ( y any of New g 
double use of whicl ; learly demon York supply houses, the one in my p 
rated 11 at SKeETC WI ¢ | Was I l cCIng he fi ver ’ ‘ts! . . oe 
re ot e engines ng nee ft col tention It I t ‘ len 
( } S 
hestitieas ston vehicles on une » be ker England e.a 


$ i; (ap cicuitMa. — 7 Rolling Tracings. 
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uu wht for sme tne Tas be 1 
| . : 
roll Ip | , ne : , 4 
] ‘ eal 
| 
| 
d 
ch 
SOMI SEI I POOLS ) THE DRAFTSMAN \ nt £ 
to iraw ny prec laving pip l rve to ¢ r 1 VI 7 ike | 
reads thereon, and as nearly every good things, if once tried it is always used 


iftsman in the office made the taper at EK. H. War 

lifferent angle, it was essential that 

iething be doiie to preserve correctness A Trimming Die. poir r-r-| pg 
t taper with a minimum amount of labor Editor American Machinist nd | t gain! I f 
he angle illustrated is the result, and in Where it is possible to make a trimming ucc n getting 

conventional method of threading, will die after the plan of the sketch, it will be nd at t get 

found very desirable, as it saves the ad found an economical as well as a good B » Mv t! roubl 


ig of the T-square to the desired working die when the work mu ve kept had eel t | det 


t 
Stir 
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information in one-quarter the time? 


Then there's the blueprint boy—you can 
imagine the trouble he has in placing his 
frame and laying on 


tracings flat in the 


his blueprint paper. Anyone who has had 
anything to do with rolled-up tracings will 


be willing to agree that they are a nuis 


rolled-up 
wrinkles 


the 


trom 


concelve how 
kept free 


more readily than those kept flat, since it 


[ cannot 
tracing can be 


become 
that 


they require more handling and are much 


is only in the handling they 


wrinkled, and surely all will agree 
more awkward to handle when rolled up. 
Mr. Baker 


will do his tracing on the dull side of the 


As to the corners curling, if 


cloth, he will find that trouble entirely 
obviated; beside which, the dull side of 
the cloth takes the ink much better than 


the smooth side, anyhow 
[ write this with the hope that it may 
prevent someone from adopting the sys- 


tem of keeping his tracings rolled up, as 


I have had my experience 
C. H. RAMSEY 


Holding Long Thin Strips on the Planer. 
Editor American Machinist: 

It isn’t the thing in 
to effectually 


the world 


strips on 


easiest 
clamp long, thin 


the planer platen. Sometimes this bolt is 


Spring 
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interposed between the heads and the bot- 
toms of the recesses to keep them in posi- 
tion, The 
adjusting the position of jaw A1I to suit 


knurled head screw J) is for 


different widths of work, but in cases 
where this would not clear the planer up- 
rights it might be dispensed with and 
packing inserted behind the clamp C at E. 
A T-slot is cast in the base-plate at F to 
permit the clamping bolt to be adjusted 
longitudinally. The angles of sliding faces 
and back of jaw given are angles which 
in practice are successful. It will be no 
ticed that tenons are provided to locate 
the jigs on the platen. The jig is also 
handy as a general vise, and false jaws 
to hold awkward shapes may be inserted 
in lieu of those shown. 


of this jig is that of Mr 


The principle 
Taylor’s head 
planer, J. Thomas 

Francis W 


Birmingham, England 


SHAW. 


The Safety Valve on the Monkey Wrench Again. 
Editor American Machinist : 

The recent publication, at page 940, of 
that little paper presented at the Saratoga 
meeting of the American Society of Me- 
chanical Engineers, on “Strains Produced 


by Excessive Tightening of Nuts,” recalls 
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CHUCK FOR HOLDING 
in the way, and sometimes this clamp 1s 
too thick and won't allow the tool to start 
Then when at last you have 
the 


at the cdge 


the thing nicely fastened down, first 


touch of the tool brings the whole show 
down again. I know, for I’ve been there. 

Just make a few jigs as shown in the 
accompanying drawing and you have some 
good dogs which won't let go all in a mo 
ment if they can get a sixteenth of an inch 


grip on the edges. Three or four of these 


jigs are necessary for long bars. The work 
packed up by parallels, so that the jaws 
uch grip as possible 

The loos 


Charles T \\ 


are arranged on 
The 
is applied 


{ 

1aws i 
' , 107 
Ors Well-K 


nown system 


l 


BR. when pressure 


v the clamp C, are slightly depressed, so 
forcing the work down to a be 


Normally the 


as shown in en- 


aring upon 


the packing loose faces aré 
held up by a bent spring 


larged detail, and they are held to the jaw 


itself by filister head screws, a spring being 


THIN 


the fact that that was the precise topic 
which Tecumseh had in 1 ind when he 
A 
Work 
pYytlo 
Paraliel @N\ Taper 
Packing ‘~ 
ae 
4m Mau niat 
WORK ON THE PLANER. 
wrote his very first letter to the AMER 


It was in 1895, and it 
for it 
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was a rather rash venture, was a 


criticism of a most respected and able 


professor, who has since left us, and who 
knew vastly more than I do about things 
in general and about all engineering mat 
ters in particular. He had rather hastily 


written something in which it was made 


to appear that when any cylinder head, or 


other cover whose function it would be to 


resist, Say, a pressure of steam, was boited 


tightly down in position, the steam pres 


ure then applied under it would all act as 
additional the bolts, 


so much stress upon 


and hence I argued that to prevent 


sive strain it would be quite necessary to 
have a_ safety valve on the monkey 
wrench when tightening the bolts. 


There must be some thoughtless writing 


still being done, for this identical mis 


taken idea I find stated again within a few 
chanical 


weeks in an editorial in the 
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London. Here is a “for in 


World, of 
stance” that it employs in the elucidation 
f an entirely different matter, with whicl 
“In cal 


we here have nothing to do. 
lating the number of bolts in the cover 

a vessel subjected to internal pressure, 

is not sufficient to calculete the total pres 
the 
strength of bolt material to determine tl 
The questi 


sure on cover and allow a certair 


cross-sections of the bolts. 


of the amount of tension put on the bolt 


material when screwing up has to be taken 
into account.” Now, the fact of 


is that the pressure under the cover does 


course 


not add anything to the bolt tension if 
the total bolt tension is already sufficient 
to resist it. After the bolts are tightened 
and before any pressure is admitted under 
the cover the entire pressure imparted t 
the outside of the cover by the bolts is 


transmitted to the face of the opening 
which it covers. When the pressure 
admitted under the cover its only effect 
to reduce to that extent the pressure of 


the cover upon its bearing face and not to 


add to the bolt tension. If the stres 
upon the bolts became the sum of th 
initial stress put upon them in screwing 


them up and of the pressure afterward 
admitted under the cover, it would indeed 
valve 


be very desirable to have a safety 

on the monkey-wrench, or any othe1 
wrench that might be used, to prevent any 
possible excessive tightening, for the life 
of the bolt or the retention of the cover 
might depend upon it, but this evident; 
is not the case. There are, howevet 


numerous places where it would be a ver) 


ething equi\ 


great edvantage to have son 


alent to the suggested safety valve to pre 


Phe 


case cited in the paper above referred t 


vent the abuse or ruination of work 


is put together with bolts or screws 


where a casting was cracked by the ove: 


tightening, is only a sample. In som 


cases the bolt breaks when it would have 


] 


been plenty strong enough if the wrenc 


had hard \ 
frequent the 


not been pulled so mor‘ 


experience 1S stripping ol 
There is no more disgusting ex 
that 
than 


threads. 
come to a mechanic, | 


feel a 


can 
for 


perience 


suppose, him to thread 
giving way under the pull of his wrench, 
and one of the greatest temptations to do 
one of the most abominable things is the 
to let it go and say nothing 


and it’s 


suggestion 


about it. It has been done, 


trick that comes as close as anything that 
I know to being the unpardonable sin 
the shop 

Che safety valve on the monkey-wrencl 
I suppose can never be anything mot 


than a for 


Suggestion, 


see how it could be practically worl 


The safety valve as we think of it w 

of course be one that would lin he 

or leverage that was put upon the wren 
in the act of tightening a nut or screw It 
might be a simple thing to do this 
some spring let-go arrangement, but thi 
would not be enough to guarantee the 


tensile stress longitudinally upon the bolt 
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which is the ultimate thing to be actually 
Che 


monkey-wrench might be set to t 


safety-valved safety 


} 


pull and might 


same pull in two different cases, 


nicely fitting 


with smooth and 


true bearing faces and complete lubrica 


on throughout, and the other where all 


these particulars were reversed, so that 


vith the same safety valve 


might stress in 


have double the bolt 
| Che 


: 1 1 
vould make the mistake tha 


ase as in the other satety Valve 
theory 
ind practice wiseacres talk 
taking ance of all t 


Che 


cogniz 


pull upon the wrench never is, 


never can be the only factor that dete 
mines the stress of the screw. The me 
chanical safety valve can thus only be 


of one detail of a com 
after all, the 


made to take care 


plex operation, so that, man 


is the only real safety valve possible, for 


look after all the conditions 


he alone can 


involved. There is no greater difference 


in workmen, I suppose, than in their ful 


filment of the safety-valve function, not 
nly in the tightening of screws but in all 


the other operations of the shop 


I was impressed with the hopelessness 


f applying any of the safety-valve 


sug 


gestions to the tightening of and 


nuts, as, tor termining the 


1 


instance, by di 


ength of wrench to be permitted with 


of bolt and then assuming that 


each size 


every workman would always pull as hard 


is he was able spending 
of a few hours recently in a large shop 


In that 
“that 


may be in 


become 


shop, and it others, 


feeling’ has abnor- 


tired 
mally assertive, and all through the shop 
I found the practice in full swing of ham 
the final tight 


red on 


mering on the wrench for 


ening A lathe man hamme 
| 


vrench to tighten tl 


7 
e tool-post, a planer 


hand hammered the wrench in tightening 


l in chucking 


q 


his work on the planer, a m 
I the face-plate of 
] 


1 heavy a big 
lathe allowed his helper to h 


piect on 
immer on 


the wrench as the regular thing to do in 


tightening the bolts, and where n the 
erecting floor they were setting the valves 
f an engine the man wl was “turning 
er over’ hammered on his bar to bring 
the crank accurately to the cente All of 


these incidents I saw without looking for 


them How would you apply a safet 
valve to a wrench in that shop: 
TECUMSEH SWIF1 


Lubrication in the Automatic. 


American Machinist: 


I was struck by 


Editor 


the description at page 


206 of a novel rig for more efficient lubri 


cation on an automatic screw machine 


This was made before the days of oil feed 


through the turret, with its attendant oil 


and its originator de 


scribes it as more than paying for its cost 


in an exceedingly short time. I can well 


believe this. I have been for a consider- 


ible time intimately connected with this 


type of machine, and from careful obser 


valve on the 
ne same 
let go under precisely the 
the one 


threads, 


record we 
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vation am convinced that a deal of ex 
pense both in time and tools can 
to the 


by more attention 


rule the machine comes into the shop trom 
the makers fitted up with an ordinary 
spreader, and this has to do duty upon all 
obs ke if left to ¢ iverage yperato 
Res It whe 1 lt ] ng nterbo ng, etc 
in deep holes oo!Is ge ‘ led rapidly ( 
burned, ind the macl ine standing dle 
for far too great a prop of its time 


As another illustration of how this ex 


herewith 


ment for oil feed 


rigged up on a Cleveland screw machine 
by an operator who had his heart in the 
work The spreader was taken off and a 
piece of pipe A put into its place, thereby 
insuring a good supply of oil to the form 
ng and cut-off tools Screwed into A 
was a short lengtl C1 o throw the 
oil right into the drilled hole Another 


was branched from the main oi 


pipe and given an upward bend to throw 


bottom 


the work from the 
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1. PIPE ARRANGEMENT 

Hood ot i e outside of the 
WOT the ( t ted rie required 
grinding mu frequently to be either 
igTe¢ ble oO 1 ] So the ibove 
irrangement \ I ( t I 
few pence ( | ( ul at 
machine tor n e that V eX ! d 
vithout grinding | T case on 
ttle scheming f ae ere 
leat ( irre re vhe 

g x4 \ this diff 

iltv 1S OV n 1 me t 

t where bet ‘ ‘ d to « " 

» keep t y v v \\ H 

England 

A Pump Experience, 
Editor American Machinist: 

From tim me we see ack f 
xperiences with pumps of differen ri 
es and under different nditions. Here 

is one of my owt! [ was working in 

job shop as all-around machinist when one 
morning, about an hour after starting up, 
the foreman came to me with: “Say, old 


man, they have just wired us from Walk 


‘rtown that they can’t get one of their 


ix 
D 
yumps \ ‘ < B ‘ 
pa tew » § Vv tie yiTiK I 
xpens¢ x 
sie | ¢ 
} r \\ 
dow nd fix \\ \ 
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1 
f ) 
f 
f 
I d 
[ 
h 
tn 
oO Vv | d 
‘ 
j 
‘i 
ler t 
Lipp 
cher i ] 
down t nch 
valve wv ewed \\ p 
man r¢ 1 we ‘ ¢ g¢ nicely and 
with no sign of a {| uld he n 
er tast e1 g hammer, as 
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he valve let in sufficient air to thoroughly 

hion the shock, It cost the water works 
ompany a whole day's time, however, 

th four hours’ overtime and expenses, 
t» gratify that little whim of running the 
ump over speed “for a test,” part of the 
cost because train connections were not as 


onvenient as they might have been 


i om. 9 


Education of Engineers and Machinists. 
i-ditor American Machinist : 
\t page 873 there is an article by Garret 
an Arke 


ers and Machinists.” 


on the ‘“‘Education of Engi 
\llow me to thank 


u for having published this article. 1 
ive found the tendency is toward the 
rrow training, which makes a man, pos 
bly, more expert in a given line, but cer 
inly narrows him to an extent that this 
pecial education, I believe, does not com 
pensate for If more of our boys and 
tung men would from time to time give 
eir evenings to literature or one of the 
ciences not absolutely connected with the 
business, life would have so much more 
0 offer them in the end. So, for one, 1 
eg of you to accept my hearty thanks, 
nd [ hope that this may be a token of 


ur own feeling in the matter—a feeling 


that will be given voice from time to time 
the opportunity may be offered 
Thanks are due the author also for hav 
ng placed before your readers an aspect 
if the subject of education which I think 
iould receive more attention than is being 
given to it W. A. VIAL 
Providence, R. I 
Acknowledgment to Mr. Grant 
editor American Machinist: 
\t page 913, Mr. Grant is correct in 
wing that the line ¢ p, at page 761, is the 
+) ] 


woretical 


line of action when a tooth of 
the outer section bears at ¢ | overlooked 
the continuation of the side of the tooth 
In Ni (srant’s diag im at page 302 


Oscar J. Beau 


As a German Sees Us.* 

In circles of small information the 
\merican workman is regarded as, on the 
vhole, a model of intelligence, persevet 
ance and adaptability When American 
workmen come to Germany, for purposes 

installation, for Instance, they are, as a 


ule, looked upon | heir German asso 


‘- 


lates with awe, somewhat as young 

iftsmen look upon those older and more 
xperienced Without deeper reflection, 
published episodes from the life of \met 


an workmen which throw a_ favorable 


ight upon the capacity of some among 
them, lead to the awakening of erroneous 
mparisons of the German with the 


lo weaken this judgment, not 
lways flattering for the German work 
en, 1t may be remarked that a very large 
percentage of the American ones are Get 
* Tranlated from the ‘‘ Elektrotechnische Anzeiger,’’ 


as quoted bythe ‘* Deutsche Metall-Industrie-Zeitung,”’ 
by E, P. Buffet 
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mans and that almost all workmen and 
installers that are sent over here are like 
wise Germans or German-Americans, the 
reasons for which are obvious. Further 
> have 


have I observed that the men wh 
secured important places in American 
works are very largely Germans. Num 
berless among the admired American ma 
chines are the works of German construc 
tors, German leading men are found in 
fundamentally American factories, and 
German workmen always are found among 
the employees of the establishment. It 1s 
unnecessary to make a journey there to 
secure proof of all this, for sufficient is 
found in those trade papers of the United 
States that have the good custom of print 
ing short biographical notices concerning 
persons of any importance within the in 
dustrial field of the respective journals 
It is astonishing how strongly this Get 
man clement is represented, not only as 
regards those born in America, but those 
born in the Fatherland. Hardly any other 
non-American nation has given so many 
ons to the Union as has the German 

If. therefore, the German has had s 
great a share in the development of Amet 


n industry, and especially the Amet 


Ce 


ican workman-element has been so in 
vaded by Germans that in industrial dis- 
tricts it actually may be called German 
American, it 1s necessary to seek other 
grounds for the sharp difference between 
our workers and those on the other side 
of the “big puddle.’ These grounds are: 
the industrial education of the American 
workman, which is completely unlike that 
of his German colleague; the stronger 
competition and the form of life of the 
operative over there 

Let us brietly consider the training of 
the German workman. When the youth 
of fourteen years has left the common 
school, perhaps without having risen to 
the highest class, he goes into the factory 
Here two possibilities of progress are 
open to him: either he takes up a definite 
trade, becoming, for example, turner, 
locksmith, molder, carpenter, ete in 
which case he has the title ‘apprentice’ 
[“Lehrling 


working boy and becomes a factory hand 


learner|, or he enters as 


or journeyman At the moment that the 
youths have left school and | 


egun a new 


ife within the factory walls, their mental 
development is for the most of them at an 


end, and the idea “to learn” applies only 


to what is absolutely necessary for their 
progress in the old-fashioned way. Some 
such factory apprentices whose learning, 


as a rule, is very questionable. and wh« 
properly are nothing more than work 
] 


boys restricted to a certain trade, make 


mighty attempt to raise their knowledge 


f 


above the everyday standard, but most 

these drop back again, and only a few 
reach a definite goal Such success 1s 
best attained through /ortbildungsschulen 
fadult, and it may be evening, schools] 
which in those subjects that pertain to a 


special industry have the character of i 
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dustrial [¢ -wverbly hen| schools proper, at 
indeed of public or state-supported Fa 
schulen [special schools, perhaps ident 
with what are called the “Monotechni 
as they exist for the trades of hard 
ware, weaving, dyeing, silk industry, w 
carving, locksmithing, tinsmithing, et 
and accomplish rich blessings 

These special Fachschulen, not to 
confounded with the Technikums, are al 
in an important manner to turn out cay 
ble workmen-material for the industri 
yet their worth is much too little esteeme: 
Otherwise in the UnitedStates. There are 
found numberless such trade schools wl 
embrace a greater or less circle of inst 


tion and are known under the nam 


time schools.”’ Splendidly paid forces 
struction operate in these insti 

which are munificently endowed by mat 
facturers. The instruction is theoreti 
and practical as well \t fourteen yé 
of age the bovs enter, work under 
direction of a competent master in 
shops directly connected with the sel 
ind have daily five hour f core 
instruction \ll—workshops, tuition, the 


entire interior equipment of these scho 


is a witness of the many millions of d 
lars expended for them, which wert 
vy expended that a strong pill 


grudging] 
f national possibilities might thereby 


erected.” The teachers are most excelle 


capable, long-experienced, forceful men 


the practical men in the shops, as we 


the theorists in the lecture rooms r} 


plan of instruction sharply differs fro1 


the German; the method is individual and 


less stiff \fter four years the most cap 
ble of the scholars are selected to for 


the upper class whose instruction reset 
bles that of our technical high schools with 
rigorous exclusion of all scientific ballast 
The final object is not the scientifically e 
ucated engineer but the theoretically ed 


more closely adhered to than with us, and 


also a higher regard 1s given to econon 
education 
‘a ea ; : 
This really excellent technical educati 
united with an understanding of econon 
matters, enables such youths on entering 


factory to prove their superiority in sure, 
] 


well-directed, sharp eved qualiti Ss, and 
consequence they are always gaining in 
the race There fore Ww See proceeding 
from these circles not only numberles 
very good workmen, foremen and engi 
neers, from the pick-axe upward, but al 

ading men and managers of the large 
works 

Moreover even ( \ ( 
cated in this manner follow the | ed 
states an entirelv. ditt 1 ot 
from those in Germany here is nothing 

it quarter ike our ipprentices in the 

ordinary sense. Life there makes too set 
ous demands upon all for a member of 


family of the working class to ventur« 


accept a long apprenticeship with a 


*If Germany dees not do the same it is because of 
relative poverty in capita! 
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: 1 v ‘ } “ ’ ’ ¢ 1 4 ¢ 
wage When youth having left 5 v plac while practica fe an ct Cit IStry 
} ] ] ] 7 } >T 1) ‘ ir ' ; ‘ \ 1 
ol enters a factory it is always his industry it is absolutely unknown. And ye most dreade e A 
‘ition to earn a great deal of money on the part of the gre factories, much 1s” Englis \ \ G 
lickly as possible. He seeks to accom done for the workm« mu more In engine , 
this. however, not only through ex by out rge work Who « ment dow { , c 
diture of physical energy, but by the for instance German factory where the 
ployment of mental power. So soon as’ workmen, the p workmet! ay n cal ( 
1s Seated in the saddle with some de gree S1¢ rr place r dispos ¢ \ 
firmness and is able to meet he d W here s the Germa if rv dining 1 n gre ( | 
nds upon him, he thinks about a pos wherelunch 1s furnished to workwomen o syste! , R 
e lightening of his work, about an in white-covered tables spread f four pet ea ( 
se of his productivity Herethroug]l sons, as in an es shment Davtor no politic f 
— $.° 8 ] ] } rtin } ] ter 1 
s led to ideas of improvements, which Q| Play and spe g place ‘ V ste g 
vs, if thev show but spark f suc dece t established \ 1! . put \\ ¢ 
re gladly taken up by the manage here perceptible p dit ( 
t, and if efficacious are further devel ference between thing t side an 
\ part of the eventual profit reaches t Wit : ch | for want 
vorkmat directing sig eC es ( dn I ’ 
speci: \ S thre r mn herweet! he eserte 1 ttle \\ \ ¢ 
kmet those above them—foremet he ) ( 
eers, et entirely unrestrained, and ] ssign ) i t vst , 
‘ ne than with us | nanage : fy ; 
does not look down upon the rl] sporting ects as : , aaaual 
‘ necessa y evil s its } d « el ener ( Var \1 rf. 
values 1m membe ff t set erm emplovec 1 It ne tel ‘ ( 
+7 + ; 4 , ’ ¥ t ? ’ 
Ole is { ( Te tor Tor < res . we qa ve ( ( ( 
vel tter Che conservatism of ) | I Indeed the eve nesta c ( 
st icademic \ Cau ited engines SI \ ( ] \ \ 
ld never allow whi I have vitnessed thers S Plave 1 ! { ldret ¢ ¢ 
workman 1 e street, on the way rT w Cl d workw ( g t ( 
‘ ‘ , res init 
ne, Im an ¢ rely unconstrained mat ot ctre \ e repeater to f 
communicating new ide n e! ear t g I l ' ‘ 
neer of the same shop and engagine him na ‘t ng it ge works 
¢ t in | | gaging | g | 
not uninteresting discussion concern a | Wast ad are re ms, sul (jer? 
g it hcient ne etimes elegantly re, 
As cont is | might cite the xpres pp ( ‘ ett ’ ; t 
I ittered by (;serman engineet eve! t . heretore ippare t w tine \met! p P 
nths age meeting of issociates ] n ul de tanas thre I Nning 
( voiced ‘ ntter sentiment hat ne ctivenes witl t t w lie ee} t ' , 
re should be don tor our workme! erest 3 Wworkme! qd Wworkw Cl ' 1 
1 S bsolutely necessary, sinc ther the » throug D ile things that 
inthankfu nd appreciation is sought hey ck at home, without therein recko1 ry ’ 
ng them in vain Unfortunatel, ng m their thanks Hi nows well , , f c 
st agree with this ndeed eve me é uM that when the are ff i more ies ght 
st who has do with workmen in advantage and att cs elsewl ‘ g , 
eat numbers. but the remark neverth« bles ae fesres Ehes — 
s shows t mistake in rel ns vit { ! But e prop { ot the 7 , f , 
Phe \met n workmat S . ttle fact kt t thir ' 
' 
nktul as the Germar to the benefits pow exert nN cN d T t I ve 
receives; in this respect no nation cat fi vor] ! t v I S 
play eminent superiority, since ingrat underling 1 ‘ ptible t or 
de is prominent ¢ racteristic of m deed 1mposing lig ft gratituck 
persons \lwayvs when we build plans G y WV \ ‘ fact ‘ote 
mn the thanks of anybody they collapse where he experiences 1 tion of fs 
tainable, evet r \me f , , . , \\ 
nd and do not count on the t f gar necessat pers ‘ ( 
Tite ( ( ‘ i t 
st yiit ent tor ‘ p ‘ fs met ‘ ; 
eve t tor t ey ¢ ) 7 , 
pers CCcé ( g t S pl d tv P ( ( c 
I ig sw , aS met i e 1 nite nerg ne c 4 
ued dealisn finds t Ameri nly ie finally ¢ e 1 +, , . 
tag n the Ger ? stil — 
* We remember a remark of a statesman whose ; 
ews, to be sure, seem to Baron Speck von Sternberg \ ( suttici ‘ ie t 
antiquated "' B arck rep'ied, in reference to the \ - ure — , 
ipitulation negotiations after the battle of Sedan, to | ni }) to 
French General de’’ Wimpffen, who thought Ami n conditio1 manent d 
erminy ought to impose mild conditions on France ( 
order to win her gratitude: ‘‘ The gratitude of nations come the governing on 1 ng u | £ £ 
never to be counted on, that of individua!s seldom.’ ( i S ( 
itis more correct for employers and employees to rll Cle ce . 
al om a basis, not of gratitude, but of their we moc entific educat t 
lerstood respective interests. It does not appear : . 
H , ; nH 
hether the foot-notes are original attributes of this geniou t the w ( ( a 
rticle or were picked up somewhere in its career , , . 
. 7 ‘ | r¢ 
rough the German press ( 
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The work of the correspondence schools 1s 
receiving increased attention and respect by 
President Eliot of 
\merican 


generally 


educators 


Harvard recently visited the 


School and expressed himself as amazed 
at the scope, thoroughness and standard 


of the instruction given. Some of its in 


struction papers are used by universities 


of the first rank, as they are also used in 
\rmy Post 
undoubtedly 


the United States Government 
The 


come to stay 


Schools system has 


and to accomplish a great 


WOrkK 
Henry Hansen. 
We briefly noticed in a previous issue 
the sudden death of Henry Hansen, the 


associate editor of Foundry. It is not easy 
or proper to dismiss him so summarily 
The lesson of his life and the high esti 
mate of his personal worth deserve some 
word of recognition. He was born of poor 
Denmark forty years ago and 


Whether he 


away to sea 


parents in 
had very little school training 
“ran 


was one of those who 


we do not know, but when a mere lad he 


was working on a Danish steamer, and by 


that means reached the Pacific States 
Soon after he was a cabin boy or in some 
similar position on a whaler, and went 
into the northern latitudes near Alaska. 


Then he came ashore, not yet knowing any 
English, and at the age of sixteen he be 
gan working in a foundry and was soon 


an expert molder. His first foundry ex 
perience was in San Francisco, but he kept 
on the move with an easterly drift all 


the West. He studied 


and the common branches of education by 


through English 
working for himself in the evenings, and 
he mastered the theoretical as well as the 
practical details of the iron business very 
completely. When but twenty-five he had 
become a contributor on foundry topics to 
some of his earliest 


the technical journals, 


efforts finding a welcome place in out 


columns. This naturally opened the way 
to him for editorial work, but after a year 


or two of it he became superintendent of 


a large foundry in northern Michigan, 
where he was most successful, but five 
years ago he became permanently con 
nected with Foundry, going with it from 


Among much other 


the well 


to Cleveland 
Mr 
known Krank’s Korner which appeared in 
Although Mr 
was sudden and unexpected his health had 


been faili 


Detroit 


work Hansen contributed 


each issue Hansen’s death 


ng for a considerable time, he 
lost more than 60 pounds in weight 
had Mount 


Clemens (where he died) for the purpose 


having 


this year, and he gone to 
of recuperation 

The following tribute is from a personal 
letter to the editor of this paper by on 
“It is hard to 
had 


concise 


who knew him intimately: 
that 
built up a 


realize with his foundation he 


direct, luminous and 


style of composition which was most en 


viable. This was achieved by hard labor 
while he traveled as a journeyman and 
foreman molder across the country He 
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vas a believer in migration from shop to 
shop as the best training in craftsmanship, 
and had held positions in foundries in New 
York, Michigan, California, ‘Missouri and 
States. I do 


he had progressed, 


know 
at the 


the intervening not 


how far but 
time of his death he had under way a cor- 
respondence school course in chemistry 
He had a fine vein of satire and was pro 
lific of whimsical sayings which were scat 
tered freely in his correspondence, but of 


leaked shall 


much and wish that it were in 


course seldom into print. I 


miss him 
my power to pay fitting tribute to so pos! 


tive and sterling a character.” 


An Injunction in a Strike Case. 
We have previously noted the fact that 
Ma 


chine Company, of Rochester, N. Y., are 


the employees of the W. P. Davis 


on strike and that in this case an offer of 
been de 


arbitration by the company has 
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clined by the men. Some time ago a tem 


porary injunction was granted which pro 


hibited the pickets from speaking to work 


men on the streets with the object of 
inducing them not to work for the com 
pany, and this injunction has now been 
made permanent, Justice Nash, of thi 


Supreme Court, saying in his opinion: 
“There is no question of wages involved 

The plaintiff was paying its 

The 


the plaintiff refused 


strike 


in the 


employees full union wages strike 


was ordered because 


to sign an agreement that it would not em 


ploy any but members of the union, and 


refused to discard the premium system in 
held by 


not 


its factory. It has not yet been 


the courts of our State, and I am 


pared to hold, that a 


pre 
business carried on 
in a lawful way may be so interfered with 
merely because its owner refuses the dicta 
union as to the 


shall be 


tion of a labor method 


in which the business conducted 


1 carried on 


What 


means when assembled and c 


operating together persons employe 


any calling, trade or handicraft may a 


for the purpose of obtaining an ady 
in the rate of wages or compensat 
of maintaining such rate under the pr 
sions of the Penal Code has not been 
defined 

“In one respect it has been found n 
sary to modify the provisions of th 
as to the right impliedly given. An an 
ment has been enacted which provides t 
a person who either by himself or wit! 
other obstructs or annoys a member « 
National Guard or his employer in r 
of his trade, business or employment 
cause said member of said National Gu 
is such member, is guilty of a misdem« 
that 
action for enticing away from the ma 


It seems the common law rig 


a servant or employee has not been t 
away unless possibly for the purpose ot 
maintaining 


taining an advance in or 


rate of wages. Hence, when the right 
the master are unlawfully interfered 

remedy 
} 


and there is not an adequate 
] 





law, equity will take jurisdiction by in 
tion.” 
A Floating Workshop. 
Messrs. Swan and Hunter have 


Wallss 
yard on the Tyne a floating ship-repair 


This kind of ct 


course of construction at their 
workshop for Durban 
is a new departure. The workshop is 
tended to be 


afloat It 


employed in repairing sh 
fitted 
} 


all driven by el 


will be with machine 


used in ship repairing, 1 
trical power, and the engines fitted w 


be very powerful, so that the worksh 


can steam with great rapidity to dist 


cases of urgency.—FEngineering 


As to this kind of craft 


being “ a me 


departure,” has our contemporary 


soon forgotten the floating repair ship « 


vised and fitted out by our American na 


in 1808 used so effectively in 


and 


blockading of the harbor at 


Practice for the Protection 


of Inventions. 


Shop and Office 





[here is perhaps no subject connect 


with the business of any manufactur 
corporation which is more important 
which is less understood and therefore 


less attention paid to it than that of 


proper perpetuation of data 


t ] +1 
relative 


ventions made by employees of the « 


pany in the regular course of business, 


it is giving fellow alu 


in the hope of 


charge of the manag 


engineers, who have 


ment of such companies or departme: 


therein, some suggestions in this directi 
that this paper is written 

The for the 
is statutory and the principal section 


authority issue of a pate 


lating thereto is: 


“Sec. 4886—Any person who has invent 


ed or discovered any new and useful ar 


machine, manufacture or composition 


matter, or any new and useful impro\ 


ments thereof, not known or used /b 
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‘thers in this country, before his invention be described in writing, if possible refer ooner o1 ‘ 
ir discovery thereof, and not patented or ring to the drawings, the same signed, running through all the years, will be 
described in any printed publication in this dated, witnessed and file« If the reader paid many ' 

any foreign country, before his inven is interested in the subject nteresting | | 


tion or discovery thereof, or more than example of such documents as suggested 


two years prior to his application, and not above, which have passed successtully A Mester Werkmen of Old. 

in public use or on sale in this country for through the storm of litigation, may be a = S 

more than two years prior to his applica seen in the case of Von Schmidt v. Bow oe = re : a ee a a s Ba 
ion, unless the same is proved to have ers, 80 Federal Reporter, p. 121 at pp. 129 nie , nies . sa 

been abandoned, may, upon payment of the and 130 be 

fees required by law, and other due pro When the invention is complete, if it is a x a “ S, 

ceeding had, obtain a patent therefor.” desired to patent it, an application should, uti 7 ‘ 
From the above staute it follows and is be prepared and filed in the Patent Office 5 7 “- 

held by the courts that the first diligent at the earliest possible date In practice, aS: ' Sa Wee 6 ee iH. 


inventor is entitled to his patent, notwith many companies file patent applications | ,, : 14 
standing the fact that someone else may upon everything which has even the sus 
have applied for a patent prior to his ap picion of novelty with the idea that the 


plication or may even have obtained a_ officially recorded application at least, and 


patent, and conversely, it follows that the patent if issued, is worth all it costs 
though a person has obtained a patent, it as an authoritative record, available in oa 
1S always subject to defeat by proot that alter years, to show that, at that particular \n di ‘ ; S 
the device covered by the claims was in time, the invention described was in use by His lines * ™ 1s 
public use more than two years prior to them (the fact of use being proved by out Fixing — Satie " 
his application, or was shown in a printed side evidence, the witness refreshing his \n idio ee ' saa, 
publication in this or a foreign country memory by the application or patent), this, ~'™*88" ‘20d 
prior to his invention or more than two irrespective of the question whether or not a-? 
years prior to his application the patent if issued would be of much \ntonio St 

The practical result of these legal prop legal value to them in keeping others from Phat w f 
ositions is,that an inventorhaving any idea using the device ' 
of protecting his invention by a patent, The reader will appreciate the reaso Wit : 
should establish, as he goes along with his for some of the above suggestions if h 
invention, data by which he can later, if will question himself and try to answer \s_ willing . ! 
called upon, prove each specific stage of off hand and give reasons for the dates _ hin - = i , 
the invention, including the date; of con which he states, as to just when he bought Becau ' 
ception ; of disclosure to others; of making the watch, the suit of clothes, the cuff 
the first drawing; of making a model; of buttons, the pocket-knife which he has ot 
making a practical working machine and iny one of the hundreds of things about his lhe forty-first ani ting of the em 


its first successful commercial us¢ In the room, and furthermore tries to say under ! 

same way and for the same reasons where oath that any one of the articles, which ' ok pla tM , Par sais 

any device is used and there is any sugges is at all complicated and was bought sey Cincinnati, July 18, and ldging Irom a 

tion of its being new and novel and it is eral years ago, contains all the parts which PFOstam we have bec 

not desired to protect the same by patent, it contained when he bought it, without . 7s y : i \ 700 en 

the same data and particularly the date of any addition or subtraction Cher ploy I ec 

complete commercial use should be pre nothing in professional experience which king altog a 

served in order to be able to prove the impresses one with the general honesty of cluding . ‘ ves 

date of such use if sued by another paten the American people more than the hesita ed with it, including t v slats 

tee on a patent issued to him for a machine tion of witnesses, particularly working .* — : 

covering the device in question. In order men, under oath, to swear definitely 

to preserve data which can be itself offered dates relating to inventions they hav 

in evidence and used to refresh the mem worked on or used unless they are assisted in one of our Eng ! » 

ory of human witnesse¢ every inventor y bills, drawing liaries, « R c f 

ind every corporation employing an in suggested above Many, many times recurring tiot i cl 

ventor should establish rigid rules that witness before being put on the stand to f American and Br 

every drawing of prospec e machines prove fact t inv five t Ve eng 

including the mere rougl 1 ketche back, tells raig t vay t g 

must be dated and witnessec vy two or convince he ey li 1OWS ] ) t t that 

more witnesses at the time made and filed’ it and 1s sincerely honest, and then, when ( ft 11 det c 

away, and all orders to shops for parts of put on tl tand under oath, he qualifie that it ! t t - e any 

such machines must contain descriptive di very answe nad ) I gues \m \ 

tails sufficiently full and specific so that the y” in wa es his deposit | f 

man ordering the part and the workman absolutely worth] If this same man used Americar tact ng t 

making it can afterwards identify it and had had som f the data referred to above course, that pre luct 

give good testimony relative to it, on ref to refresh his nory he would have beer f w S é 

erence to such ordet If these parts so able to make his testimony positive and irons” the pig used here for ttening 

ordered are made by third parties, bills, thereby perpetuate or defeat, as the case was Scotch pig, vw uppost n be 

fully describing the parts in such a way might be, a very valuable invention. If obtained in Great Britain still, and which 

that the inventor and the manufacturer engineers going out into or actually in ought naturally to e the me effect 

can, in after years, identify the particular practice will take the trouble to see that in softening ting Great Britain as 
1 4 £ . Cc that 


goods by reé ference to said bills, should be some or all of thes suggestions are ! gidly It did f vore het I \me i 


insisted on and carefully filed followed in their business, they will find ( \n 
Special features of the invention which that, while in many cases the matter will used would s ! ea 


are considered particularly valuable should never be referred to again, the case will proof that 1 ft tings are made 
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The Scope of Civil Engineering. 


Our contemporary, The Enginecring 
Record, which has distirguished itself in 
voicing the opposition which exists in the 
ox € 


the acceptance of Mr. Carnegie’s gift of a 


\merican Society ivil Engineers to 


union engineering building, has, in its 


issue of July 11, an editorial based on the 
idea of these gentlemen that the profes 
sion of civil engineering is all 
that of 


mere specialties and that it is beneath the 


embracing, 


other branches engineering are 


dignity of the American Society of Civil 


Ingineers to occupy a house in common 


with associations of specialists. Our con 
temporary’s editorial is as follows 

“The scope of civil engineering is well 
shown by the engineering conference held 


last month by the Institution of Civil En 
that civil 


gineers. It proves engineering 
is not the remainder of engineering left 
after abstracting the special mining, me 
chanical and electrical subjects hese 


conferences emphasize,” according to / 
“the catholic 
parent institution of our pro 


sub 


meeru of London, 


of 


great 


It\ the 


fession There was a time when the 


jects it considered wert confined 


mostly 


to the pick and the shovel, and when it 
looked col lly on other branches of engi 
neering. That period passed away long 


reflection is still to be 


that 


but th 


ago, 


the 


seen 1n 


common idea the civil engineer 


is a man who constructs railways, harbors 


and canals, while the man who constructs 
mills 


engines and rolling is quite another 


Che 
conception that civil engineering embraces 


of the 


and an inferior kind of engineer 


every variety art which is not mili 


tary is still received with considerable 


certain circles, and needs 


The 


specialists in 


istontishment in 


to he limited number of 


the U 


reiterated.’ 


eminent nited States 


who still refuse to grant that civil engi 
neering embraces anything more than the 
remnant or scrap heap of the profession 
after various branches have seceded, will 


views of 


hardly 


Engineering or in 


find much comfort in the 


the list of papers pre 


sented at the conference of the Institution 
of Civil Engineers Every branch of the 
profession was represented by papers from 


men of standing in the specialties, and the 


fact was demonstrated that the place for 


discussion of the broad features of 


1 


specialty 1s among representatives of other 


pecialties, able to make suggestions from 
a similar comprehensive acquaintance witl 
other branches 

The term civil engines Wie first 
coined, meant an engineer 1 C1\ te 1 
distinction from a military engine¢ ni 
the early practice of civil engineers was 
as broad as the ter Thus Smeaton 


about equally distinguished as a con 
structor of public works and of steam en 
Che 
Engineers 
breadth of 


necring 


Institution of Civil 
this 


branches of engi 


Britis 


has. indeed retained 


and all 


SCODE 


' 


are represented 11 papers 


which it publishes. It has equally 


1 ; . > 
} ispitable to all branches of engineering 
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and while recogniz that to-day all e 


ing 


gineers are necessarily specialists, it 


siders all as equally entitled to be calle« 
a, 

civil engineers. 
The American Society of Civil Eng 


neers has done nothing of this kind. It 


membership is composed mostly of the 


followers of one specialty, and its pape 
are devoted almost entirely to that spe 
clalty—civil engineering as that term 1 
here and now understood; that is, the 
building of engineering works that dé 

move Then, because the original meat 
ing of the term civil engineering was al 


embracing and because its members 


acquired the title to the term, it declares, 


in effect, that its members can do any 
thing while others are mere. spec S 
with whom it is beneath the dignity of it 
members to associate. Our contemporary 
does worst than this It cites the breadt} 
of ‘ \\ and Ot pl t { ) he B 

society as a Justification for the narrow 


and of practice of the Amet 


ican society Because the British soci 

declares that the followers of all branche 
of engineering are civil engineers, it seeks 
to justify the American society in declat 


ing that the followers of all branches ex 
cept one are specialists. The British so 
clety lives up to the old meaning of the 


word and houses all branches of engineer 


ing under one roof, and our contemporary 
considers this a reason why in this country 
ill branches should not be housed undet 


one roof 

Whatever may have been the origin of 
the term civil engineer, the fa ‘ 1 
that, in this country at least, « engi 
neering is looked upon and is ranch of 
engineering and nothing mor Of this 


branch the American Society of Civil En 


gineers, with all the narrowness of view 


that characterizes many of its members, 


is a splendid organization, but that it 1s 


} 


inv less an organ ition of specialt ts than 
othe engineering societies s absurd 


Mor 


which it 


civil engineering secondary specialty 
The locomotive is not an incident of the 
railroad; the railroad is an incident of the 

comotive Ir railroads had been 
nuit before the invention of t loco 
ti but these amounted to but little unti 
the advent of the iron TS The rail 
road is a road bed for the lo itive and 
nothing more The modern t id 
S nother ilustratio1 ( ice the er 
gineering oft the equipn I \ 
road and its powe hou ( ( 1 
] of the eng ( Vs ( 

ck, which he does not even make. He 
puts if n plac nd the } 1 el 
gineering originally meant all engineering, 
he declares that he do it all with the 
help of a few specialists! 

The conviction is growing up : it 


it will be better for all concerned if the 


Society of Civil Engines rs decides not te 
join the circle of those who accept Mr 
Carnegie’s gift It is a condition, not a 






































vy. that confronts us Regrettable as 
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¢ e absence Ol CUres V¢ 
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eads It would, we believe e be 
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selves where they can hug their de 
‘ ' 
s and nurse their peculiar ideas of 
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f course indisputably t 
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Justice Brewer on Injunctions. 
Des Moines, Iowa, Justice Brewer, of 


nited Stat Supreme ( t 
‘ the State B \ | 

efery , ctions ds 
pears that there g 
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Co-operation, Coercion and Competition. 
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There is perhaps no more delightful 


piece of misinformation in the entire art 
le than that shown by the application of 
American. It must have 
of 


article 


term German 
sutside the 
author of the 


thie 


borders this country 


been 


hat the has seen it 


tsed 


\merican citizens of German birth or 


than descriptive of 


ads 


otherwise 
par- 
entage 

interesting to 
of 
Professor Higgins will be 


It is especially 


the 


educa 


note 


iuthor’s glowing account our 
onal methods 
especially glad to learn that his half-time 
school scheme is in full operation as a rec 
enized of 


inethods on which “many millions of dol 


feature American educational 


lars” are expended, and of the manner in 


which his plan for the selection from the 
graduates of these schools of students for 
higher schools is being carried out 

Is it not especially curious to note that 


it a time when American educators are 


holding German schools and educational 


methods up to view as being everything 
that is excellent and as needing incorpora 
tion in our own educational plans, the 


Germans should be, in the same way, look 
ing to our schools as equally praiseworthy ? 


Our readers have not forgotten the elabo 


rate report of Profesor Johnson’ on 
American industrial education, in which 
the imeorporation of the German mono 


echnic schools was given a leading place 


[f there is anything in which the German 


nation is believed here to excel it is in 


ndustrial education 

Of the sociological features of American 
industrial life there is perhaps a little more 
truth in what is said, though not much 
\s a matter of fact, the finest workmen's 
dining-room 


When it comes to music roonis, 


we have ever seen was in 


Germany. 


recreation grounds, shop libraries, “‘some 


times almost elegantly appointed” bath 


rooms, ete., such things of course exist 


but they are so rare 
It is really delightful 


to read our friend’s assumption that they 


here, as to be con 


spicuous examples 
ire a regular and common thing 


\bout the only feature of our industrial 


tfe as seen by this friendly critic which is 
not subject to a large discount is the 
comparative friendliness and absence of 
restraint between the employer or execu 


he 
of 


tive and t workmen 


This comparative 
of 
society is undoubtedly a potent factor with 


ibsencc “horizontal stratification” 
is. While an outgrowth of democracy, it 


W he re, 


is in some parts of Europe, a member of 


s sociological and not political 


the executive branch must put on his over 
coat and hat whenever going into the fac 
ory+in order to show that he does not 
belong there, the barrier between workmen 
ind officials is obviously one of which we 


in have no conception 


Judge Dunwiddie of the Circuit Court 


of Rock County, Wisconsin, granted an 
18 against picketing at 


Works. The 


injunction on July 


the Berlin Machine injune 
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The 


strike 


tion Is very sweeping in its nature 


machinists’ union has been out on a 


for nine weeks 





Some New Things. 


RADIAI 
Miles & Co ’ 


of 
have recently built for tl 


DRILLER 
Philadelphia, 
Steel 


10-FOOT UNIVERSAI 
Bement, 


“arnegie 


he ¢ 


illers which are 


Company two universal dril 


1 
I 


July 23, 1go 


intended to do away with the disad 


tage 
pe st 
the 


Eng 


bolt 


s and the limitati 
, and, obviously, 


advantages of 


the 


ons of the ordi 
to combine som 
\merican and 


lish form. By reference to Fig 
construction of the post will be ri 
understood There is one large 

with a tee head at the bottom, w 

1 is intended to go into the te 


heac 

















1LO-FOO! 


and also for the 


+} 
} 


remarkable for their -1ze 


features that have been introduced to make 
them easily and conveniently handled not 
withstanding the great weight of the mov 


ing parts. The saddle has both hand and 


power traverse on the arm, and the column 
is turned upon the base by both hand and 


power movements. Both arm and spindle 


are counterweighted and the machine 1s 


driven by a 15 horse-power direct-current 
motor with a small amount of variation of 


speed by field control, this variation in 
connection with change gears giving a 
range of spindle speeds from 3 to 120 
turns per minute. The following dimen 
sions are given by the makers Will drill 
to the center of an 18-foot 8-inch (5,690 
mm.) circle. Distance from center of col 


umn to end of arm, 13 feet 8 inches (4,166 


mm.). Spindle is 6 inches (152 mm.) tn 
diameter, has 42-inch (1,067 mm.) trav 
erse—three changes of power feed. Max 


imum distance from spindle to base plate, 


9 feet (2,743 mm.). The column is mori 
than 6 feet (1,829 mm.) in diameter 
the base 

\ NEW LATHE TOOL-POS1 


The Universal Tool Post Company, 204 
210 East Forty-third street, New York, ts 


manufacturing a new tool-post which is 


RADIAL 


DRILLER 


he rest where the tool-post 


is ordinar 

















ft 

fastened On this bolt is a lower pl 
and above it an upper plate, between 
two being a spring which keeps them 
Ways open Two swiveling blocks 
provided which are retained in place 
which provide for elevation and for e 

FIG. 1. A NEW TOOL-POST 

‘lamping of the tool throughout its lengt 


The use 


Fig 
=~ 


ill 


Fig. 3 shows it 


of the 


> shows the 


ordinary turning 


with 


smal] 


post 


screw is obvio 


el 


in use for holdu 


tool in the lathe, a1 
rl 


ool 


1 boring 
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or clamp is made of drop forgings, being strapped to the table and finished matic feed which are reversib 
its convenience for holding tools and _ without reseating. It is, however, obvious tion to which the weight of ( g 
their insertion in place is obvious that the machine is equally well adapted necessitates quick power movem« 
p : an ; ‘ ; 
ARGE VERTICAL MILLING MACHINE O17 s of milling. The directions he spindle ‘ : aha 
. S1Z¢ be appreciated ed and has a hand l I 
he accompanying illustration shows =. Pi ical ial: i ches aed aa re ere 
is probably the largest vertical spin ce ee ee ee 7 
? = inches in diameter over the tee slots and - 
7o inches over all. The carriage has a To Study American Industrial Methods. 
cross feed of 65 inches and an in-and-out \ press cablegram from Berlin say 
qd of 50 inches The distance from the Herr Moeller. the Pru an Mir oe f 
Commerce speak y () ti 
ver, said the artisar gw 1 
‘ of date, since mar \ ( ( 
neans for meeting foreig espe 
American and British competitior 
government, he said, still entertaines 
liveliest interest in the rt ns It ul 
sent commissions to Austri nd Grea 
Britain to study ‘ | f r d 
, ha. lecided ; 
mis the U1 dS 4 
The Umieon t G i M ‘ 
Bri ilders nits late nn: rep et 
FIG. 2 \ NEW TOOL-POST FIG. 3 A NEW TOOL-POST. ; , , , 
a project which 1s I to 1 
tion or clo ( per none ‘ 
e milling machine ever built It has column to the center of the 6-inch spindle Chis matter was v discu d at a cor 
en supplied by the Newton Machine is 50 inches, and the machine will accom - te hn ea \ a 
ool Works to the American Locomotive modate work 24 inches high, while the aaa Py " siieian: gh . 
Company, and is to be used mainly for shipping weight is about 60,000 pounds. those relatins ‘ :; 
guide voke work, a stack of such yokes The machine ha x changes of auto ad econcmn , st 
pected, the Americar i ning 
nd ‘ nh A view 
is I ncel Ve | 1 
) nes may be v ed 
ducted by ¢ k 
inds Westpl gd Saxo \\ < 
novement doe n ( \ 
ttracted ve l 
garde f ficient imp 
reserve l I Cc! 
Personal. 





address 


Will the contributor who ot himse 


‘Toolmaker kindly send name ing at 


dress to the editor 


Calvin W Rice has resigned his posit 











pany, of Pit rg] lL. Be \\ 
ple { Cleveland. O ‘ \! iN 
J Frederi | ( { “\ 1 \ 
the Westing!] e ( , Publish 
Department at Pittsburg n trai 
terred t New \ f o Br 
1 her } 

ce \ { { 
Cie lH (y 1 
cr; i 

‘ | s ( 

i RB ‘ 
he | S |? ( 
ry. New 1 G 
r ' P 11 
\ 

( 

itt bure D> 

i¢ he 

ring ( 














from the position of chief draftsman of th 
of the Russell & Erwin Manu 
superintendent of 
W 


sheet-metal 


TAClLOr 
facturing Company to 
and plant; N 


foreman of 


Crandall from 


working 


1 
eCTal 


ind die and tool departments to be me 


chanical superintendent; James Schilling 
from foreman of brass factory to assistant 
o general superintendent, and Norman B 


Hurd 


ternmakers, 


from assistant to foreman of pat 


succeeding H. G. Voight, who 


resigned his position after a service of 


ars and who will afte 


2114 ye a time prob 
ibly go into business for himself 
Obituary, 
Clarence M Broderick, an inventor 


whose attention had been devoted mainly 


») improvements in armament, died in 


Hartford, on 
John A 


died in Philadelphia 


of heart disease 


Gaibson, a stationary engine-r, 


July 13, forty-eig! 
as aj engineer s aly 


had been engineer In the sali 


Beginning 
prentice, he 
thirty 


two years 


Chalmers, one of the original 
of Fraser & Chalmers, died July 
Mr 


worked as a 


partners 


I4, eignty even years old Chalmers 


born in Scotland and 


machinist there until he was 27, coming 


in 1843. He tried 
Lockport, N. Y the 


footed it to 


this country a little 


farming at but next 


year Chicago and went to 


trade, later getting employ 


\W 


Warner, Chalmers & Fraser was 


work at his 


ment with P Gates. In 1855 the firm 


of Gaates, 


formed, and in 1871 it had become Fraser 
& Chalmers, Mr. Chalmers retired from 
active business 1n Igo! 

James Cooper, one of the largest manu 


Mon 


started in business for 


Dominion, died in 


He 
taking 


facturers of the 
treal, July 11 
the same 


himself in 1872, a partnet 


year Their first business was in heavy 
but they soon went into manu 
the 


manufactured 


hardware, 


facturing, being pioneers in barbed 


wire business; then they 


wire rope, then patented pipes and elbows 


and finally general mining machinery. Mr 


did 


and railway supply business and represent 


Cooper a large general contractor s 


ed some of the largest English and Amer 
ican houses 
William Garrett, well known to. steel 


the rod 
rolling died at 
Mount Clemens, Mich., July 15, sixty-one 
old. Mr ; 
England and learned in England and Scot 
He came to this 


manufacturers as the inventor ot 


mills bearing his name, 


vears Garrett was a native of! 


land the trade of a roller 


country before he was of age and was tot 


eventcen years 1n the employ of the Cleve 
land Rolling Mill Company, fifteen years 
as i and assistant 


yreman superintendent 


Later he 
mill of the American Wire Company, and 


then became head of the Garrett-Cromwell 


was superintendent of the rod 


Engineering Company. He designed and 
superintended the erection of mills in vari 


locations. He had been a member of 


ous 
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the American Society of Mech Eng! 


ill 


ISSN, and about three years 


neers since 

ago he read an important paper on rolling 
mill practice before the Iron and Steel 
Institute of Great Britain 


Pu 
con 
\li 


Leeds, superintendent of machin 


We have 
Leeds 
cerning him in the Railr 


Pulaski 


brietly noted the death of 


laski and find the following 


ad Gasette 


ry of the Louisville & Nashville, whos« 
death, at the hands of a murderous dis 
charged employee, was announced last 


week, Was about fifty eight years old He 


was born in Darien, Conn., and had been 


in railroad 


service since early boyhood 


began as a machinist apprentice on the 


New York & New Haven, where he ri 
mained until 1877, when he resigned to 
become superintendent of motive powe1 
of the Boston & New York Air Lin 


similar 
Decatur & 
Springfield. In resigned from the 
I., D. & S. to go to the Louisville & Nash 
He pro 
moted to be superintendent of machinery 
in 8&9. Mr. Leeds F 
combined with great 
so that he 
His 


but this was 


took a 


\fter two years here he 


position on the Indianapolis, 


1882 he 


ville as master mechanic was 


Was a Man Of strong 


character, kindness 


of heart; had a wide circle of 


Warm friends manners were some 


times blunt, an element in his 


and he was an able 
His 


connection 


of the Federal 


strength executive 


otheer management of his depart 


ment mn with the requirements 


laws concerning air brakes 


and automatic couplers was recently com 


mended by the Secretary of the Interstate 


Commerce Commission as the best in the 
country Mr Leeds was president of the 
Master Mechanics’ Association in 1897, 
and has been for years a prominent mem 


ber both of this and the Master Car Build 


ers) associations 


Commercial Review. 
New York, Monday, July 20, 1903 
The 


dustry in this locality which set in a little 


improvement in the machinery in 


over two weeks ago, is beginning to make 


itself felt in many lines. Here and there 


one hears of dullness prevailing, but it is 
thought te be only that which is incidental 
to the summer season. The vacation peri 


od 1s now 1n full blast, and the heads and 


employees of many machinery houses are 
out of the city 


] 


In machine tools, business keeps up very 


well. Inquiries are being received in good 
numbers, and the resulting orders, while 
many, form but a small portion of those 
which will be given out later on. This is 


particularly true of some railroad propo 


sitions, concermng the delay in which some 
false information has been circulated, with 


bearish interests in Wall Street the chief 
offenders 

One of the erroneous reports had it that 
several railroads which had planned im 
large scale in the early 


id decided to ci 


provements on a 


part of the year, hi irry 


hese on an nalle MASIS I 
yer Li¢ considerable disappou 
vould be felt in = machine-too! 
vhe igi hopes of some z d 
fron is source have been entertain: 


months From a machine-tool mai 


nsidered an authority on this part 


lar class of trade, we have been infor 
hat the report is without any foun 
Phis genileman said 

f anything of the kind wer: 
plated, | think | would know of it, t 


im in almost daily communication wit! 


very men who would be the first to 


fact, the outlook 


\s a matter ot 


orders from railroads 


machine-tool 
never brighter than it is now. Early 


sear | based my opimion that machin 


ould hz 


orders | 


manufacturers w Live good busit 


for the year on the knew railre 


uuld give out, and | is firmly of 
ichef now as I w 


“There hi 


am 
as then 


is been a_ little delay 


carrying out of some railroad projects 
dmit, but it has been due to the 2 
of interest demanded for the mon 
vill have to be spent. The companies 
een sked to pay 6 nd 7 per cent 
lave been holding off in the hope of 
ng their loans lower, but so much ni 
has been need d n the busi ess wor d 
they have decided to wa ho longet 
loans to them aggregating many mill 
have been placed recently Other 


panies—the Pennysylvania Railroad, t 


example—have had securities to float, an 


only were enabled to do it cesst 
during the past fortnight or so 

‘The result of all this will) soo 
evidenced in the machine-tool industrs 
The majority of specifications are eith 
ready now, or will take but short t 
to get ready. When they are given to 


y 
le, you'll find some good 


¢—s 
a 


coming.” 


he engine ind boiler tt ide Ss al 


pres 
pl 


are quiet. In fact, they have been particu 


larly affected by the adverse conditio1 


in the machinery market, which we hav 


frequently pointed out. Manufacturers and 
found the strike in th 


New York a_ heavy 


handicap to them in trying to close 


sales agents have 
building trades in 


contracts The situation, however, is m 


as bad as has been, for while reports 
of the complete settlement of the stril 
have been found to be premature, ever 
day that passes witnesses some progress 


in that direction 
held 


hav e been 


\t any rate, more orders 


back in consequence of the. stri 


given out during thx 


weeks than since it began 


Considerable has been published recent! 


about a tendency having manifested itselt 


to either temporarily or permanently aban 


don the construction of industrial plat 


1 


or greatly curtail proposed plans 1 


nection with them. With a view to ol 
taining some information in this regat 
the writer recently interviewed an eng 


eer of wide experience in the buildi 
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| equipment of engine, boiler and pow 


ints. This gentleman said 


The reports you mention have som 
uth in them Every now and then | 
me across experiences of the kind. But 

the whole a person would find son 
Iheully mm proving that he expe ence 
is the rule You know there is been 
great shrinkage 1n \ res in \W tre 
cently, and many capitalists e be 
ced to pl! Le vo | ties n \ I ey 
t iInterestec This take cit 
e money from legitimate, and p nto 
veculative, channels. In other words, any 
lay in the construction of industrial en 

1 ] lay + Y 


simply due » a scarcity I 


rprises 1s 





mney, and not to a belief that their con 
truction would invite disaster in some 
v, shape, or forn Cons enthy ; 
ius¢ Sa temporal 1 ind W ll not ex 
I bad influence ng It is my pinion 
with the approa f the | months 
) will hear little ot this s ind 
think you'll find tl he n rity t 
t all, of the plans of proposed industrial 
> W si iT te | ~ rig 
d 
Some talk is heard, too t ver prices 
Yr engines and boilers having been quoted 
I ite ales Qe consulted 1 ; 
; SAV 1 + ao , di wl 
iVvs ] vit ) ne yore 1 i no if 
s kind, prices general rule are being 


delphia, under the charge of R. G. Eng 
h, to facilitate business with their East 
ern custome! They propose have coi 
witly on the flo both Colburn boring 
ind turning mi nd iversa w ta 
les, as well as a full lit 1t modern tools 








p> 


f standard manufacture 


Reeves Pulley Company, Columbus 
nd., reports two new sales agencies fo1 
Phe Reeves” Wood Split Pulley: th 
Niles-Bement-Pond Company f Boston 
r the New England territory, and the 


rganized America 


| - 4 , , 1 
Ott tT these points ire ( 

1 

ssorted stocks are now tn tran ind 

| ' . 

th enter the Ine with every vidence ot 


ay 


Roth Bros, & Co., manutacturers ot 


recently 


tted up their entire works in the most 


yproved manner \ll of the machines 
hich they have in use are entirely elec 


ing its 


wh motor 


motors tol 


reased very materially of I: 


ts for the future are ver 
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Quotations. 
New York, Monday, July 20. 

New York prices for Northern and 
Southern irons for nearby delivery are, 
nominally, as follows 

Northern 
No. 1 X $18 50 @$18 75 
No. 2 X 18 00 @ 18 25 
No. 2 plain 17 75 @ 18 00 

Southern 
No. 1 Foundry 18 00 @ I8 25 
No. 2 Foundry 17 50 @ 17 75 
No. 3 Foundry 17 00 @ 17 25 
No. 4 Foundry 16 25 @ 16 50 

Bar Iron—Base sizes—Refined brands, 
mull price on dock, 1.80c. upward in car- 
load lots Soft steel bars, 1.75¢ upward. 

lool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, 13c. and up- 
ward 

Machinery Steel Base sizes From 
store, 2.05 (a 2.10C 

Cold Rolled Steel Shafting—2.90c. from 
tore for base sizes 

Copper—Lake Superior ingot, 1334 @ 
13/2c.; electrolytic, 1334 @ 13%c.; cast 
ing, 13'g @ 13% 

Pig Tin—In 5- and 10-ton lots, f. o. b 
New York, $27 40 (a $27.60 


Pig Lead $.12!4c. for carload lots. 
Spe Iter 5.75 (@ 5 87! : 
\ntimony—Cookson’s, 73g @ 7'%e 


Hallett’s, 1?) fa 65%: other brands. OH'n 
a o'4c 


Lard 


ording to 


Prime City, 67 to 69c., ac 


brand and quantity, ranging 


from one barrel up to large lots 
Manufacturers. 
J. IF. Hagan & Co., Marion, Ind., are en 
arging their boiler works 
The Marion (Ind.) Insulated Wire and Rub 


ber Company is about builaing a factory. 
The American Folding Machine Company is 
erecting factory buildings at Peabody, Mass. 
The Eastern Railway and Lumber Company 
is to put in a big mill at Centralia, Wash. 
George Stroh has started a shop to manu 
facture die-molded castings at Syracuse, N. Y. 
The Addressograph Company, Chicago, IIL., 
has bought land there for a factory building 
made at the 


Conshohocken, 


Improvements are about to be 
Merion Worsted Milis, West 
Pa 

rhe Southern Car Company, recently incor 
porated, may establish a plant at High 
N. ¢ 


Point, 


The Westfield 
inde! 


{ Mass ’ 
the 


ower Company has 


consideration erection of 


building 


anothe! 
factory 


lum «& 


establishing a 


Dempsey, of Cleveland, Ohio, are 
brick 


Kingsland, N. J 


manufacturing plant at 


The Forest City Steel and Iron Company, 


Cleveland, Ohio, is about to erect a faetory 
building 1L1Ox192 feet 
The American Separator Company, Bain 


bridge, N. ¥ 


addition to its factory 


has broken ground for a small 


An inerense in the 
Manufacturing Company, cotton goods, Augus 


a, Me Is 


capacity of Edwards 


being considered 


An additional building will be built for the 
Alma Button Company, of Baltimore City, 
Md It will be equipped with machinery 
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cotton mill, capitalized at $200,000, 
built at Gaffney, S. C E. R 
is prominently connected with the movement. 


A new 


is to be Cash 


It is reported that the American \, altham 


Watch Company, Boston, Mass., intends to 
make further extensive improvements. this 
year. 

The American Hard Rubber Company, Col 


lege Point, Borough of Queens, New York city, 
has filed plans for a three-story building addi 
tional. 

were lately being made for a new 
the Bullock Manufacturing 
pany, manufacturers of sporting goods, Reads 
boro, Vt 

The 

z., bes, % Is 


Plans 


factory of Com 


Steel Syracuse, N 


build at 


Sweet's Company, 


reported, decided to 


Williamsport, Pa., a plant that will employ 
some 500 men 

The Hillsdale (Mich.) Fence Post Com 
pany is said to be looking for a location to 
put up a large plant, as it has not sufficient 


where it is. 

The Board of Public 
will buy a 
for the water-works pumping plant at a 
$1,000. 


room 


Hamilton, O., 
boiler 


Service, 


probably new engine and 
cost 
not above 
Adair & Son, pur 
the right to and 


spades by an improved method and will man 


Ala., 
shovels, 


Anniston, have 


chased make 


SCOOPS 


ufacture them there 

Kalbfleisch Bros., Stratford, Ort., have let 
contracts for a new factory. They will add 
automobiles and pneumatic tired buggies to 


their line of bicycles. 

George Reed has purchased a_ site at 
Springfield, ©., for the purpose of erecting a 
factory for the manufacture of patent wash 
ing tubs and washers 

O. F. Chichester and C. G. Houston, of the 
Eagle Pencil Company, of New York, have 
been at Springfield, Mo., looking for a site 
for a pencil wood plant 

Alterations and additions are to be made 
to the factory of Warren Webster & Co., Cam 
den, N. J., manufacturers of feed water heat 
ers and steam specialties 

R. O. Evans & Co., Green Bay, Wis., manu 
facturers of school supplies and books, have 


considering the locating a 


Nashville, 


been question of 


factory in Tenn 

The Invincible Bank Protective Company is 
build a Cedar 
the manufacture of vault 
Capital, $100,000 


expected to factory at Rapids, 


Iowa, for and 


sate 
devices. 

The manufac 
turer of thermometers and physicians’ instru 


Randall-Faichney Company, 


ments, Boston, Mass., is preparing to locate 
a plant at Foxboro, Mass 

A representative of the Allison Car Works 
has been in Chester and Eddystone, Pa., try 
ing to secure a river front site for a new 
plant to be erected by the firm 

Both New Castle and Carnegie, Va, were 
recently reported anxious to secure the new 
plant of the George A. Hogg Iron & Steel 


Foundry Company, of Piccsburgh 


Eldridge & Co., manufacturers of coffin 


trimmings, Taunton, Mass., may make ar 
rangements for rebuilding at that place their 


burned p'ant, or may go elsewhere 

The North Dayton (O.) serew factory is to 
be inereased by the erection of new buildings 
It now, we understand, belongs to the Corbin 
Screw Corporation, New Britain, Conn 


There is a rumor that 
Monaren Emery & Corundum 


Camden, N. J 


representatives ol 
Wheel 


looking 


the Com 


pany, ot have been 


for a site for a plant at Syracuse, N. ¥ 

A plant, of which the principal building 
Will be 92x20 feet, six stories, is being 
erected for the L. A. Becker Company, manu 


facturer of 
Chie: 


store fixtures. soda fountains, ete 
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The Merrill-Stevens Company has been 
formed to enlarge the business of the Me 
rill-Stevens Engineering Company, of Jack 
sonville, Fla. An addition will be built t 


the plant 


A stock company is being organized to put 


up a plant at Bardwell, Ky., for the mam 
facture of Hilliard & Heidecker’s patent hay 
press. Capt. E. W. Hilliard resides at Met 
ropolis, Ill 

The Turner, Day & Woolworth branch of 


the American Handle Company has been nego 
tiating for a site at Memphis, Tenn., on whic! 
to erect a factory for the finished product of 
the concern. 


Robinson, of St. Catherines, On 
the head of 


proposition 


George H 
tario, Canada, is at an enterprise 
for the 


foundry at 


from which has come a 


establishment of a malleable iron 


Fairfield, Iowa. 


The Allis-Chalmers Company, Milwaukes 
Wis., has obtained a permit for enlarging its 
plant at Clinton street and National avenue 
It is said that this is intended for increase 
of the machine shop. 


Shovel 


has writter 


the American 


Lorain, Ohio, 


An official of 
Stamping Company, 


and 


to the mayor of Marion, Ind., relative to the 
possible establishment there of its plant, t 
employ 200 to 500 hands. 

Pickering Bros., of Fredonia, Mercer coun 
ty, Pa., whose file factory was destroyed by 
fire recently, have decided to rebuild the 
plant, which will be enlarged, and modern 
machinery will be installed 

I M. Mowry, of North Smithfield, and 
others have leased a building situated, w: 
think, at Providence, R. I., and will use it 
as a place to alter braiding machinery \ 
company is about being formed 

The Washington Match Company, whic} 
has a factory at Tacoma, Wash., proposes 
to establish plants at other points, among 
which may be Poughkeepsie, N. ¥ New O1 
leans, Pittsburgh and Baltimore 

It is proposed to move to Sandusky, Ohi 
the Glacial Soda Fountain Company, whic! 


months ago by E. J. Haines 
and 


Francisco, Cal 


was formed a few 
of Sandusky, and 
ating a plant in San 


others, has been ope! 


The Towle 
Newburyport, 


Manufacturing Company, silve1 


ware, Mass., is contemplating 
its 
including the 


an electric lighting generator 


making several factory 
plant, 


tion of 


improvements to 


more room and installa 


The Dayton has been in 
corporated and is expected to establish a 


tral Dayton, 


Heating Company 
cen 
heating plant at Ohio, probably 
a steam one. The incorporators are 


(. Kiefaber, W. B. Gebhart and 


larry 
others 
Rochester, N 7 ae 
that $250,000 
ican 
which 


secure for 
the Amer 
that place, 
cider and vinegar 


trying to 
locality a 
Fruit Product 
consolidation of 


plant of 
Company, of 
is a 
concerns. The product will embrace collateral! 
lines 


under consideration 


for the 


A proposition has been 


by Milwaukee capitalists erection otf 


a plant in the suburbs of that city for the 
Minneapolis Commutator Company, whost 
plant was burned at the time of the Coop 
fire 

The Wm. H. Ruef Engineering Company 
has -been organized at Poughkeepsie, N. \¥ 





and will equip shops there for building pleas 


ire and trucking automobiles and for build 
ing of special machinery to be used in man 
facturing operations 

rhe United States Steam Turbine Compat 
recently chartered undet laws of New 
Jersey with an authorized capitalization of 


$500,000, has been negotiating as to the ere« 


tion of a Waterbury, 


for 


plant in Conn 


the plant have been drawn 
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BY HENRY HEss 


Much 


itely published in thes¢ 


valuable 


yrinciples underlying the pr 


Removing Stock in the Grinding Lathe. 


information 


mr 


colu 





| 
ns on the 


mery wheels in the grinding machine or 
the. From comments brought out by 
1ese notes it is clear that others also ive 
elt the need of light cast by records of 


tual work On 


I have run 


tes 


ympetitive trials that I had 


ie Work Grcurd 
Trial 
No. 


From To 

inches inche 
I 2.174 2.146 
2 2.178 2.152 
3 2.200 2.175 
} 2.202 2.183 
5a 2.152 2.175 
6 2.132 2.100 


2.14! 


n Berlin to de 


f one of the best of German 
similar one of American orig 
rives these notes c nverted 


units A 


ut from the same 


1 
Stile 
I 


number of 


ength of about 14 inches t 

the lathe on each with a tor 
shape and the same feed and fi 
tt. These pieces were then g 


} 
| 


\merican plain grinding mac 


lard make under a 


inch stream of 


looking through my 
across the data of some 


, 
made while 


Depth 
ot 


Cut 


inches 
OO10 
»,OO16 


0.0006 
oO OOTO 
0.cCO04 
O0.0O010 


0.0016 


wl eels ind 


in. Table 1 
ito Engl 


bar of mild steel and a 


ish for the 

yund in an 

ine of stan 
weak 


ida water. Each piece was gt d for 
15 minutes; at the end of that time the 
reduction of the work and of the wheel 
ere measured \ study he table 
shows at once the superiority \me 
can wheel As the relative 1 of tl 
wheels only was at the time to be deter 
uned the trials were I d farthe 


e following analysis sa ws turthe 
ils would have shed much lig! B 
is, much useful information applying 
wheels in general and t 
articular may be derived 
Phe amount of } 
given time may fairly be s 
easure of the efficiency of a wheel ide 
irious cond ns The fac I may 
e varied for a given whee d pi t 
ork are the wh speed peed 
eel w dth, d tn tT cut and n Tt ed 
f the work past the wheel The pr r 
nalysis is based on a comparison of all 
ils having only one of these factors as 
variable \ secondary analysis i 
nade in which the combined effect of two 
r more of nese val ible S$ 1s nsic ed 


1 similar way t 
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wheel wear is considered, t wheel being 
taken S most emhicth s le ( 
we 
n | 2 le 
‘ i figures 
I QI S lest 
Ip d by the nut nbe 
ed \ umbe f 
. or 2 ) S 
relating the Ger 
is an \, those for the American wheel as 
} 5 C 7 » 
Whee! Diame'er Material Removed Feed 
pe 
Before After. W ork Whee Mirute 
inches inches. n. cu. in e 
12.0060 11.934 I. 33 .70 70 
11.934 11.848 1.10 84 E 
11.545 11.776 1.15 2.70 15 
If.770 I1.724 S59 ». 50 76 
11.724 II I2 Oo. % ».32 3S 
10.525 10.772 1.45 19 60 
10.772 10.684 2.01 77 105 
TABLE I.—DATA FROM EMERY WHEEL TRIALS 
1 O; the wheels hereafte fe 
by these signs 
INFLUENCE OIF DEPTH 0O »N in 
REMOVAL (FIG 
In general an ease of stock removing 
efficiency is to be expecte with imerease 
ot tting depth The general averaging 
rve of all the ials nfirms this and 
ndicates that these trials did not include 
14 15 16 17 18 19 
. =] 3 ae] “é *= 
— vu uv uv > 4 =f 
a 5 3 > |3" | & 2 
| 3 —3 = we: >: = 0 
<= .¥) v ¥ = - 
Fc tx | Sx aa a 3x 
- - 3 4 os 
> > ~ ~ => 
= 
hes. inches 
I 0.025 oO 172 0.070 0.30 > 1 x 21.0 
2 0.026 0.056 0.096 0.45) 18,00 10.8 
2 025 0072 0.090 0 23 58,5cO 351 
4 0.019 0.052 70 0.39 20,04 29.6 
5 0.007 0.012 0.015 0.12 5, 4or 3.4 
6 32 ».050 ».0C66 .45 18,0 25.5 
-" ( 43 OSS .1605 oO {5 31,5 5 | 
TABLE 2 VATA FROM EMERY WHEEI 
TRIALS 
st pos 1X1 m | 
\ ) W I We ai | \\ if \ a) { 
yndition changed fers giving 
e numer \ le ot dep t 
| , factor | , ly om 
fy t the wo w ‘ \ de 1 
iditions ‘ ‘ t e orig 


( ‘ 1s 
\ \\ 
fF xe 
) 1] 
Time Re per Min 
. W ork Whe 
nutes 
15 3 2 
390 
390 
2) 
) 
viel ’ 
pring | ‘ 
vork awa » 
i grea ept { 
N ENCI HW 


irms t \ 
it} ; 
Witil y i 
1O Sp | Te ‘ 
1 
As t f f 
{ 1! ‘ ‘ 
1 
he rT ) 
4 ~ 
] ; ‘ 
Via t eT 
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nirt ‘ 
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| 


Gr 






i \ 
] 1 
iu 
1 
‘ e¢ 
] 
ul 
ea 
I 
t ide 
le 
( were 
tt 
¢ 


; 
( 
) 
] 
rT 
| 
< ( 
i 
erence 
f ¢] 
< 





1074 AMERICAN MACHINIST July 30, 1003 


of stock removal of 2.01/1.48 = 1.36 due conditions except work speed absolutely shown by Fig. 5, unfavorable to out 

to a feed increase of 105/60 = 1.75. Trial alike, but in 1 and 4 the variation in feed See also notes on Fig. 8. 

2 of the X wheel was made under similar was so small as to be practically negligible coy¢prIneED INFLUENCE OF DEPTH OF CU1 

conditions, and shows the O wheel su- 70 to 76. These trials show for the O FEED ON STOCK REMOVAL (FIG. 7) 

perior in ratio 1.48/1.10 1.35. wheel a very decided falling off in eff The averaging curve of all the trials 
INFLUENCE OF FEED ON WHEEL WEAR ciency in ratio 1.33/0.89 = 1.49 due to the qicates an increase of efficiency almost « 


— Ps ‘lw ic ] eatin ot irk oc 7.) in- " 3 ‘ 
relatively small ratio of work speed in rectly proportional to increase in the prod 


(FIG. 4) 
t uct of depth of cut feed. The cor 


a crease of 390/300 1.3. Evidently too 
A curve roughly averaging all of the "ete sig ; F : 
: ; ; high a work speed is a very important : : 
trials shows at first a rapid and then a de , a eae , bination of these two factors into on 






























































; - factor in decreasing the stock removal — ; , 
creasing rise in wear with increase ol ‘ sults in there being only two variable 
feed. As only trials 6 and 7 of the same INFLUENCE OF WORK SPEED ON WHEEL the combined factor and the work spee 
wheel were made with the feed as_ the WEAR (FIG. 0) As a result more trials are directly con 
only variable, they can be taken as proof \n average of the entire set of trials parable to allow the making of specif 
of the general deduction in this particular appears to show that the work speed has deductions The curve connecting t1 

2.5 2.6 
on = = 
« - b ' 
bd = i 
= aA =| v - | ( 
3 2 oo 
ro Ps = Lae i Qe 
rd . — . til Las? wa dees F- 
1 ete 1.5 — 
" — “*T jh 
7 id 4 -- Ra \ ae y 
— /* . 10-602 ae 
LA - 1.0 J r 10 Sak 
x4 4 / «et = x 
= / S 
: = 
0 . Wo J 2 05 
- = 7 3 
C 5 x Sa-] 
= EE ee ee | = with Willcesssmante j 
0.000 i x 0.001,0 1,2 1,t 1,u v1) 100 190 uA 300 i 
Depth of Cut in inche Feed ini ics per minute Workspee | R.P.M 
FIG. 1 FIG FI 
1.0 = 1.0 ~~ 1.0 — — 
» he x = ™ , | 
: : IT verse t gist tdstl—--pie7 | 8 : e 
2 0.0 o—_—" x = ¥ -~ x 4 => Uw 6 x] 
4 i F : \ 4-10-7] 
z 2 y = 
e — ___— g @ edie zs 3 | 
‘ 0.000,2 t 6 ‘ 0.00i,0 1,” 1,4 1,6 a) low 150 100) 304 10K 
Depth of Cut in inches I Lin inches per minute Workspeed in R.P.M 
FIG, 2 FIG. 4 FIG, 
In Figs. 1 t ? 16 only In Fig ly il nd 7 In I -andét j 
wert | tion of ‘ ] ] d 


Amerivu Mu 
OBSERVATIONS ON THE CUTTING CAPACITY OF EMERY WHEELS. 
case. Trial 2 of the X wheel was also no influence on the wheel wear within the 5a, 1 and 2 of the X wheel under 
under the same conditions. Comparison limits of these trials. But trials 1 and 4, conditions shows at first an efficier 
with trial 6 shows the O wheel to have which are the only ones for the same creasing with cut depth X feed, and 
worn less in ratio 1.71. wheel having only the work speed as a_ a decided falling off. This shows that 


i ’ variable, indicate for these two sets of the point of reversal of the curve a break 
INFLUENCE OF WORK SPEED ON STOCK RI 


conditions at least, and for the X wheel down of the wheel occurs, so that further 
MOVAL (FIG. 5). ‘ ; ng 
a very decided decrease of wheel wear increase in depth of cut * feed results 1 
a ok oe ee ee ee ae Pi ios Is 
An averaging curve of all of the trial attending the work speed increas For less work being turned out 
shows that the higher work speed was this wheel therefore, and within the limits Trials 3 and 4 of the same wheel at a 
accompanied by a decrease of output of the trials, increase of work speed 1s higher work speed do not give as grea 


There were no two trials with all of the favorable to the wheel wear, but, as an efficiency; the line is nearly parallel 

































































2.9 2.5 2.0 
1 7-1 
2.0 2.0 y 2.0 al 
a 
~ a 4 ; 
1 Lewis ye , 
lw = 1.5 — peers SO | es 
3 1-15-0,% “ 
fa Pg \ » 3-1 
4 s™* =e 
at I 2 1.0 rit _ : 
Pa g / x 4 1 
"dl Nn 
Pi M4 
a) Y 0.5 f bo [7 
f x Sal [? 
J dil jx da] | 
0 — 0 OS SE eee EEE ee 
U.02 0.vE 0.06 0.08 0.10 U.12 Qt U.16 Uv.1 10,000 20,000 30,000 £0,000 00,000 60,000 10 2 30 40 Ww 
Depth of Cut X Feed Feed X Workspeed Cut Feed X Workspeed. 
FIG. 7 FIG. 9 FIG, 11 
In this figure all tria 
actors. 
1.0 1.0 
1o-7 s : 
S z 
0 - 0 
0.02 V.0b = 0,06 008 0,10 U.12 O14 0.16 U.Ls 19,000 20,000 30,000 40,000 350,000 6U,000 ‘ . A 
: : American M i 
Depth of Cut X Feed Feed X Workspeed 
FIG. 8 FIG. 1 
In Figs. 7 and § trials 1, 2, 5a 6 and 7 also In Figs. ¢ and io trials 1 and 4 
nd 4 have the same work speed also 6 and 7 have the same cut, 


EDUCTIONS FROM THE OBSERVATIONS 
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ith that portion of the line of the other 
wheel trials corresponding to the same 
utput, and so seems to indicate that in 
rease of work speed compensates for the 
ecreasing effect on the output of othe 
large an increase in depth of 


The 


int whether an 


se too 
feed. trials leave it a n 
increase in all the ta 
rs would not result in placing the break 
down point at a higher level of « 


ency, at any rate for this whet 


Trials 6 and 7 show that the O wheel 


n take much greater cuts xX feeds a 
milar work speeds with a de ded in 


rease in efficiency, and that apparently 


le point of breakdown lies beyond the 


mits of these trials. Its superiority ovet 
he X wheel is very marked 
)MBINED INFLUENCE OF DEPTH OF CUT AND 


FEED ON WHEEL WEAR (FI 


irve of all 


wheel wear Wl 


Che average Cl 





rst an increase of 


rease of depth of cut feed and then a 


lecrease. It is, however, more than likely 
hat an increase must occur again some 
vhere be yond the limits Cc vered rv hese 
rials. This is also borne out by a con 
] 


those trials made with only 


deration of 


The curve connecting trials 


~ 1 
ne variable: 


sa, 1 and 2 of the X wheel shows a con 


tinuous increase of the wheel we 


lessening tendency of the ratio of increas« 
trials 3 and 4 of the same wheel show also 
an increase of wheel we 


7, Ss too, trials 


6 and 7 of the O wheel show an increas« 


1f wheel wear with increase of cut feed 
Comparison of trials 5a, 1 and 2 with 
Sentinal P id > 7 | P . he ] it] t 
rialS 4 and 3 Of the same wheel with vary 
7 
ng work speeds show again, as was noted 


with Fig. 6, the favorable influence of in 
ease of the work speed on the whe: S 
weal 

OMBINED INFLUENCE OF FEED AND WORK 


SPEED ON STOCK REMOVAL (FI¢ Q) 


The average of all trials indicates an at 
first quite rapid, then quickly lessening in 
rease of efficiency with increase of com 


bined feed and work speed 





of efficiency with i 
feed for the O wheel 


of efficiency for this wheel ac 


mpanying also an increase in combined 
teed work speed, but curiously the sam« 
iagram shows for the Y wheel a decided 
lecrease under similar conditions Un 


fortunately the trials did not include such 


ir the O wheel with the work speed as the 


1 S| 
nly variable, 


nor for the Y wheel with 


e feed as the only variable. As in Fig 
the rise of curve 6 to 7 is about half 
he rise in Fig. 9, it is fair to assum it 
n the combination of feed work speed 


lese two factors have 


irtance. 


The different behavior of the two wheels 


under cer 


hows that similar causes may, 


iin conditions, have entirely different 


ffects on different wheels, and that con 


usions found correct by trial for a cer 
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tain wheel may not ‘without question be 
accepted as applying to other wheels also 
COMBINED INFLUENCE OF FEED AND WORK 
PEED ON WHEEL WEAR (FIG. 10) 

The average of all trials shows at first 

pi ( se of we with increase of 
feed ne ) Sp | pt duc ad thet i 
crac il reve ( practi ( l ancy It 
S howe n it I nv p 

heel there son suc rae ezgion of 
constant Ww g t 
f Fig. & 

Taking the s of the O wheel in 
whic the dep t ¢ was ¢ istant. ¢ 
nd 7, ue % eC vea did n fac creas¢ 
ipidly wit e tee \ er it 
curiously for the \ wheel, t s d 4 
the rev se was 

If sm wheel we ( 
ure tr ¢ ency ese { \ cde 
crease ( en f e O wheel with 
increas¢ I Tec work spe d ( npa 
son W ig. 4 shows two ft 
be of about « | il value the slant ( 


feed lin f Fig 4 ib half t t t 
the if fer wo peer l | 9 2) 
Fo \ vhee the opp re t ld 
he efhiciencyv increases wit! e | ot 
feed wo veed. Compariss A ra 
( ndicates that bot Tact s ( 

half that of the simi ne Fig. 10 
COMBINED I I NCE Ol " 

FEED AND WO ' 
RI VAI 

\ curve averaging f the t ss 

1 gi di \ ssening 1 ( or eft ( 

W ( S n ( S( ( ) 

of the three f s, dept i teed d 
we ‘ 

Che t1 I \ wl I 
it Ss n¢ g ( \ pt 
cert ] p ere i o! é 
curve <¢ ( g = > 7 j d 
3 ndi S t \ ‘ 

id t lu Cal) . 4 \ 
ng s \ 1.0 « 
15 munute 

Pri ( vf I thie ( e¢ ( 

Mci ( 1 1 ¢ poss 

b V OT eve g emeciency e trials 
Wot | \ een nec i cate the 
pou f maximum p pertor ct 

d efhciency TO if \ ( | ( rve 
San app ( t I it ro! 
the VY y e] f1 ° ‘ f 1 

tt¢ ‘ 

| 

Phrougho e range of ese trials i 
gen irge dep I gh rate 
t teed and low speed of k favor 

g I 1 \ f TOK Phe peed f the 
wre ™ . = f. , , 
gen Liv Ss pos | \\ hn ditteret make S 
t wheels e ettec of these factors mav 
Vary rgely Deptl t cut feed I ¢ ind 
work speed with the same wheel have mu- 
tually modifying effects o1 h mount of 
stock that may be removed n i given 
time Incre ise } Work speed with one 
wheel was seen to increase the abilitv of 


that whee A | 
cut and rate r teec e give an 
ncreased out t 
For roughing, w fo 
vy whe t Cc is 
f non ! It ‘ ( 
ie whee I 1 
bie To \\ ( r at 
Wiles le ft dept! 
f < f ( e 
é P 
’ ‘ té 
i f ( 
t ( ( tt 
\\ t 1d t 
f ; 
Echoes From the Oil Country. 
sETTING CI Oll } N i. 
In “sp 
) ( t tas 
{ { 1 ct 
, ‘ fastened 
\ 
\ 
\ 
\ 
Cc 
\ 
if 
H 
f } 
i 
b Ww ¢ \ 
ey WI! ( 
} 1 7; f 
tr oht ‘ the 
y mak ( 
] + 
ad ne ‘ f 
t 1 ( ' 
. t 
— ‘ ; 
d piece 9 
t¢ } y1If It 
ed t Ove elg p Tl 
eng f tl] g 
different ) 2 
crank ] 
Che cab . 
oresse 
The f , 
i¢ | ‘ 
nd go first 
] . } 
ductor” is p de of 
plank nailed toget ( eep 
loose dirt and surfa f the 
hole On the le er Ss 
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This 
runs to the bull wheel and gives it motion 
that it can be thrown on 


a groove for the “tug” rope. rope 


It is arranged so 


and off readily Generally the ground 


contains plenty of water for drilling the 


top hole, but if not water is poured in as 
needed 
After the 


up several feet ot 


loose and mixed 
the tug 


pulled out and 


bit has cut 


hole, rope 1s 


thrown on, the tools are 


the bailer is run and the hole cleaned out 


Then the tools are run back in and more 


hole is drilled. Sometimes the earth 1s 
so near being clear sand that it will not 
mix up with the water so that the bailer 
can get it, in that case the bailer is taken 


off and the sand pump is put on, Imagine 


a big squirt gun and you have a sand 


pump. There is a large pipe with a valve 


in the lower end, and a loosely fitting suck 


er that will run down to the lower end 
as soon as the pump strikes the bottom 
of the well. The sand line is fastened 


to the top of the sucker stem. The sucket 
is stopped at the upper end of the pump 
by a yoke that also acts as a guide to keep 


the When the 


is run to the bottom of the hole the sucker 


stem central sand pump 


and soon as the 
the sucker t 
This 


the sand and water into the pump before it 


goes to the bottom of it, 
draws 


line is wound up it 


the top of the pump again. sucks 
begins to leave the bottom. The pump its 
drawn from the hole by the stem and emp 
tied, and the operation is repeated as often 
as necessary 

After the rock is reached the b‘g hole 
bit is put on and the drilling is continued 
until the hole is about 150 feet deep; then 
the regular drilling cable is put on to the 
bull wheel, and the tools are handled with 
the temper screw 

Hank had ‘Reddy”’ 
tool-dresser, and they 
tried to 


Johnston for his 
the 


them a 


afternoon 
little 


ran 
tour, and | bother 
have 


John 
Going down the hill to 


every evening I wish you could 
been along with us some evening as 
and I went out 
where the path crossed the brook the glare 
of the derrick lamps could be seen on the 
opposite hillside, while the peculiar ring 
of the bit that was being dressed seemed 
to add a charm like a far-off church bell 
ona summer night. As we got nearer, the 


irregular snorty exhaust of the engine 


and as we came still neat 
of the fa 


could be heard, 


er, one after another noises ( 
drilling well came to us until, upon turn 
ing up over a little knoll, we were in view 
of the lights again, and were on the 


floor | 


with the beauty of it all that 


soon 


derrick was so much charmed 
I induced my 
wife to take a walk over in the moonlight 
the next evening along with me. 


John and I found that they were in the 


big hole, having gotten the conductor in 
Now the drill- 


a good rate, as we 


and the tools on the beam 
ing was going along at 
could see by the way that Hank kept turn 
ing the screw 

“Have 


asked 


you had any fun lately?” John 
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“IT had to chop some wood to-day, but I 
don’t call that fun,” he replied. 

“What's the matter, did you run short 


of coal and have to fall back on wood?” I 
inquired 

Hank grinned as he answered: “I 
dropped a log down the hole and had to 
chop it up to get it out again. We were 


getting hole faster than we wanted and 
that is 


The tool-dresser snickered as John said: 


a good thing to do in such cases.” 


too green to see 


Do 


“I'll own up I’m green 


where the joke 1s even. 


Will?” 


[ had to own up that I did not 


vou see 


FAC SIMILE OF 


[There is no joke about it,’ put in 


h 


Hank. “I’m in dead earnest; there is an 


ther log I had ready to throw in if the 
first one did not furnish enough chopping.” 


stick about 10 feet 


\nd he pointed to a 
long and perhaps 7 inches in diameter 
“Struck a ck, and the 


crevice in the r 
irill started off sideways. By 


Starting a 


log into ‘the hole small end down and 


driving it down solid with the tools, the 


bottom of the hole is filled and the stick 


will go into the crevice a ways. Then the 


lrill is started on the wood and when the 


‘revice is reached the wood furnishes a 
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support, sideways, for the bit Do yo 
understand ?” 
I nodded 
bitt 
in a casting when I wanted a true hole t 
but I 
ways see the crevice, and was sure it wa 
tell 


“It’s a good way 


I had often had to pour bab 


into a ‘“‘crevice’”’ the molder had lef 


occupy part of the space; could a 


there. “How can you when you ar 


in a crevice?” I asked. 
down there.”’ 

just kind of get to know. Yo 
see, the drill don't 
a real driller he finds out a who 


a Yh, we 


work right, and if 


Man 1s 


lot of things, for if he can’t he wouldn 


drill for anyone very long. He hasn’t gi 


GABRIEI 


someone hanging around doing his think 
| 


ing for him, and, as it has to be done by 
someone, why, he just gets at and does 1 
himself—that is, if he is a real driller. It 
one log won't straighten a hole he puts 1 


two. If that isn’t enough, he puts in mort 


or tries some other way. There's all sort 


and no two of then 
territory is full of 
I don’t like 


amount to much, 


of them crevices, 
them an 
them, but 
this one didn't Most of 
but some are a match for any 


had 


enough to drill another hole already.” 


alike; some 


any 


some haven't 


them don't, 


one, and I have to move the rig 
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“When do you expect to case her?” I willing to take care of all we might find used in changing the when 


ked. in paying quantities in any of the other the tool-dresser deserv name and 

“I can’t tell exactly,” Hank answered. These sands are more likely loose rock, earns all, and a little more, than he gets, 

We will have to go about 350 feet here, and to give even the names of ther al On some t \ ! five 

nd maybe a little deeper, but I will let would be as lengthy as naming over the r six bits and thers not re than 

u know so that you can come out and various “tools” used in our machin { one or two, I g day's 
\ \ ) NI 
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: a tain watch 1 ment y the Elgin 

Company at its Elg factory, where 
Mr. Gabriel 1] 1 ngag for many 
vears. not draftsman, | the work 
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I tool 
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FAC SIMILE OF DRAWING I Vv. A. GABRIEI objects are shown |] , rele ‘ined 





help. We will need an extra man or two 
to help us lug the casing around, so keep 
~] “oe . 
your old cl thes on and be ready to show <e% eY CRXW Yee 
what kind of stuff you are made of , sa SP SU 
He let me know sure enough, and when 7 
I got out there I found that they had ; 
the det | ee a= 


joint of the casing swung up in =e 


bout half as thick . ——— 


rick. This casing 1s pipe a 
“+ “tie _ 
as the ordinary pipe. It comes in vario 4“ ) — ‘ 
thicknesses to suit the needs of \ 
ferent conditions. This that we were using - \ 


was 554 inches inside and lev were ready i f 
5 7 . aI - 4 


to lower it into the hole \ clamp held it ry ‘ 
while they took the “elevator ff and 4s : - ; 
put them on another joint It was swung ‘ 4s 14 J f i 
up and screwed on to the first joint and Sy 4 : 4 
| 


lowered a length, and the operation was ~ 7 ; if 
- / 4 ¢2 - 
1 ] ] +7 ] 4 “4 ; -_- 


repeated wnt tiie morton t re ( 4 
’ ‘ ’ 1 , ; ‘ 7 
dly on the ro¢ thet m drillings fy: 
’ , | -~ 

were thrown 1n 1 mat SLITe I W I | 
tight joint With the casing in place the Ww S ‘ P 

. ’ , . , y Li? ie ' 
vell 1S dril ed the rest of the way Vil tiie . ‘7 iit} 2 ae 

REST ® 


mall hole bit 5 Meg 


] tried to get a le ir 1qeca Of \ 


sands from Hank, but soon found that ceca’ eer aes es ; a 











it was anything but a clear subject It 

eemed to me that every kind of rock ex ; 

ept slate and flint and lim i “‘sand.”’ . ei a 

TRAIN OF 1f 512 

Some sands are called by different names ; - 2 i t. 
by different drillers and in different se —~— 
tions, and some make divisions of sands FAC SIMILE ¢ RAWING BY W. A. GABRII 

hat others do not. We get oil in the first 
red valley, second, gray, and third sands Phe usual temper screw | rut f= tog ' d 
Sometimes the line between the sands is feet, and often a seam of rocl 1 1 t é with 
not clearly defined and sometimes a sand found that is so hard that they w \ me ap 
may not be found at all. While we expect make a screw in a tour of twelve hour preciat f e re 
t | lw el did 






ed to go to the third for oil, we were very of steady pounding except tor the time auires 
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this work during intervals of leisure as 


a “pastime,” being stimulated thereto by 
the discovery that, as he says, a complete 
drawing of a watch movement had never 


been made before 
7 wenn 
The Art of Generating Gear Teeth—IV. 
BY HOWARD A. COOMBS 
It would make this too 


long to include descriptions of the various 


entirely 


paper 


machines for cutting helical gearing, and 
it would be quite unnecessary, since all 


machinists and others who will read this 


article are doubtless familiar with their 


operation. Considered, as I think they 
must be, as coming under the general head 
of gear tooth generating machines of the 
of 


generating 


intermeshing they course ante 
the 
described 
The pat- 


ented by Sir Joseph Whitworth in 1835, 


ty pe, 


date gear machines 


spul 


above by centuries, I suppose. 


worm-wheel hobbing machine 


Hindey worm, the exact date of which | 
do not know, but which is described and 
Willis’ 
ism,” London, 1841, at page 164. 
British patent 
the of 
spur gears with a hob, the blank and the 


“Principles of Mechan- 
In 1850 


shown in 


Professor Schiele took out a 


for a machine for cutting teeth 
hob being geared together to rotate at the 
proper ratio. Francis H. Richards, Esq., 
informed the writer that the operativeness 
of the de- 
scribed was generally doubted, but that 
he tested the method on a Pratt & Whit- 


ney gear cutter and found that it worked 


such a machine for purpose 


perfectly, and that he has the gear that 
was made still in his possession. 

The 
wheels described by 
letter 
CHINIST at 


Swiss device for finishing watch 
Mr. Haschka in a 
published in the AMERICAN Ma- 
page 364, Vol. which 
states was invented about forty vears be- 


fore by Pierre Ingold, of Biel, is an ex- 


he 


»? 
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the difference is marke 


since by the describing method the fac 


ample of the intermeshing method, which chines more 
the 


was 


is a close approximation to 
“molding The tool 


like a spur gear, having file surfaces on its 


very 


process.” used of the teeth only can be shaped by rolli: 
the imaginary circle containing the po 
teeth, and was run in mesh with the wheel of the tool on the pitch circle of the bla: 
to be finished. A different 


be necessary for each different pitch. 


cutter would a different arrangement being necessa: 
g 


for cutting the hypocycloidal flanks 


The extreme simplicity of the essential however, a cutter of the shape of an ep 


mechanism of machines using a hob-like cloidal tooth be substituted for the cuttir 


cutter to cut gear teeth by the intermesh- point, then both faces and flanks can 
ing method is well shown in a patent finished at one setting. The imagina 
granted in 1871 to Henry Belfield, of rolling c becomes in that case 


rcle 


| 
Philadelphia, the drawing of which is re- pitch circle of a mating gear, but the rel 


> 


produced in Fig. 4. B 
D the blank pivoted on a slide rest at 


is the cutter and tive motions of the two circles are 


same whichever method is employed 


The threads of the cutter act to feed In 1859 an English patent for a macl 
the blank, while its cutting edges formed using the describing method was tak 
by the transverse grooves cut the con- out by two machinists of Leeds, Jo 
jugate teeth on the blank. Lawson and Stephen Cotton. The gene: 

Thus far the machines described have arrangement of this machine is sketch 


all involved the intermeshing method, but in Fig. 15, in which B is the vertically r 


from this time on until 1884 all the ma- ciprocating tool-bar carrying the tool 












































an illustration of which accompanied a chines of which record has been found and supported adjustably on the crossra 
letter from Mr. Grant in the AmertcaAN work according to the describing method. /, which is rotatable in a horizontal plan 
aaa . ) 
hs 
1 D 
aE oe eT 
d) S Ss 
Ww F B W 
alt | 
ci ~~. 
, 7 . 
< r. 
| | 
| 
\ FB = 
B 
7 
er” ” " ; I 
FIG. 14. BELFIELD’s ‘“INTERMESHING” GEAR CURRENT—1871. G J |_| “ 
U K — 
Macuinist for August 4, 1888, is, I believe, - NE cmap ol 
the first instance of the intermeshing “= 
method emploved to cut gear teeth, as con cal 
trasted with screw threads. Another early J 
example is the machine for cutting the ; 
FIG. 15. LAWSON AND COTTON S GEAR GENERATOR—I1859 


It will, however, be noticed that in many the ends being toothed to the 


worms ]V 


engage 
and guided.in curved ways 01 
The 


rotate in 


instances whether a machine works ac 


the top of the uprights U 
shafts 


cording to the one or the other method worm 


depends solely on the shape of the tool are geared together to 


the unison and are connected by the train of 


edge is a point or as near to a point as cl shaft K 


used, that is to say, whether cutting 


gears L with the for ro 


ange 


practical considerations will permit, or tating the blank G. The two dotted circles 
whether the cutting edge represents the in the plan view represent the pitch circle 
side of a tooth of a mating rack or gear. of the blank and a rolling or describing 
The relative motions are often identical, circle respectively. To plane the toot] 


an involute is traced by a point faces the cutting point is set at the point 


he } 


as where 


line along which t circle of of contact of the two circles, and then the 


on a ne dase 

the blank is rolled, for instance. The mo-_ blank and crossrail are rotated by a crank 
tion in that case is the same as that be- applied to one of the worm shafts, the 
tween a rack tooth and a gear, so that a gearing being proportioned to cause the 
machine using a cutting point, and there- two circles to turn at angular velocities 
fore belonging to the describing type, inversely proportional to their radii. For 
would become an example of the inter- planing the flanks the operation is thus 
meshing type if a tool shaped like a rack stated: “The cutting point of the tool 


tooth were used. In epicycloidal ma- must be extended beyond the surface of 
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e rolling are the distance ot t pitch burg, and | how to g ite iews, Wl \ f an idle re 


rcle trom the bottom of the toot It volute teeth o1 th spur and bevel geal t i | 1 ne is reé 





evident that this would not serve t He states that it was not $ mtention t t is cut 
rm hypocycloidal tlanks, since the d furnish a mplete plan ot the machine luring thi turt mel ndicated 
bing circle is still rolled around on t with all details, but t ho nd state suf ’ rt \ ng to 5 
itside of the pitch circle \ p al ficien enabl g 
ed to a circle rolling on ther circle in p ( I | have to be 1 
ich point is located beyond | LIS¢ r Whit ) 
ery, traces a form of rol l « \ ( ior the g oC has 
curtate epitrochoid, which « I which e t ! ) 
mbles the epicycloid traced i pon m the end oft ( first é 
the periphery of the rolling circle in’ grammatic views to the left of Fig. 16, blank for next sj] whee t 
t part of it outside of the pitch circle, which reproduced trom the plate a different meter the 1 f movemet 
d forms a concave, U-shaped loop in companying tl] rticle, illustrate the oper must naturally be changed or larg 
le the pitch cirel 11 yt I uttil A u It \ 1] be > ( 1 \\ ( t t] I I \ rtical 
That this method of forming the tlanks from the shape of t tool, that the d ting machi mol ny t 
uld be employed appears strange, when cribing method employed, for the cut Wher re to | it thr 
idjustments toward the axi f th ting edges are mere points problem is more « I] lat 
scillating head or crossrail /° of the tool The tool is reciprocated es ust be f con 
ide and blank, it would be pertectly prac to the plane of the blank and I pitch surt \ plan 
ible to give to the cutting po f the y in dire i rt ule the apex | iry on the 
the motion of a point on : ying the blar rot lint ime direction lane whet d wl 
rolled inside the pitch « ft han « vy of pitch sur t ( e plan 
which, as w e, the t being here used for The two rig 1 ma 
4 A I ~ A 4 
M . . 
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FIG, 10 HAGEN-TORN’S INVOLUTE TOOTH GEN 0 1872 rds t pitch rel If the width at tl 
t I A + 

necessary motion to describe the tlanks of the imaginary surface on which the in t] m yf ) t pitch circ 

teeth suitable to mesh with faces described volutes are formed, which, as pointed out en thr | can be « 

by a point of the Same circle when rolled before. 1s less n diametet than the pitch troy 1] { t ¢ ] de 

utside the pitch circle of a gear of the’ surface prope: The motion therefore of x the tool 1 t he | laterallv the 


ume set. The same machine can be used the cutting point relatively to the surface f the tool end. and thus the second 
» cut the teeth of bevel gears by adjust is the same as that of a point of a tangent ' rnet » Sittin Sie <n It 

ng the guides for the tool-bar at an angle line which is rocked around the circle ee ) has oo. 4s pare eee 
rresponding to the pitch cone angle of The tool may have two cutting point ft ' ; ae 

he blank. The path of the tool then a and mn, and the width of the end an may 

represents an element of a cone rolling on be equal to the width p m of 


conical pitch surface, instead of an el pace at the pitch surface, so that after 


ent of a cylinder rolling on a cylindrical planing the face » m of a tooth from the . 
itch surface. top to the bottom, the feed being contin 
The next two contributions to the art ued in the sar direction, the rner a 





in the form of treatises, published in’ will plane the face p g of the next tooth Some Railroad Employees Prefer Piece-Work. 
transactions of two German societies, from the pitel rcl it tot top of the | ‘ ; as 
which are discussed the principles in toot eo “= a slemeall 
ved in the production of theoretically \fter the sy pb ql been planed —_ , i , 


rrect gear teeth, and which also describe out in thi he machin topped, , 


Liustrate machines capa i nd I | ed TI e « g k 
. - — , - g AC 
ng the principles into effect f the next sp n eit f tw 
a ‘ ‘ i . : , le 
The first of these was found in the way If t pa ve been marked out : = 


Zeitschrift des Vereins Deutscher In- on the outside periphery, then the tool and 


enieure”’ for 1872. The author was E york are brought | nd into the pos unt of t ne nt of 
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Drawing Office Equipment.* thereby cut their supply bill from $60 a truism that the best men in the best su: 


BY JOHN M’GEORGI month to $30 a month, or made a net sav roundings, and with the best conveniences 
When I first said “Yes” in reply to a ing on this item of $360 a year. The sal- do the best work. 
request from some of my friends to write ary item was $100,000 a vear, and as the We supply our stenographers with goox 


1 


this paper, I had in mind a general paper gentleman put the matter, in order to save typewriters and nice desks, and our clerl 


n the complete equipment of a drawing $360 a vear on the supply account, he was with the best equipment which we car 











thee; but the secretary asked for some jeopardizing the $100,000 item, and prob- provide for them. In the shops we 
thing terse and to the point [ have ably losing from $10,000 to $15,000 on anxious to put in all the labor-saving 1 
hoiled down the generalities and tried to that item. chinery possible, but in the drafting 
. wh Marly the ne dias "hen again some engineers will state where salaries are very much higher an 
where any saving counts a great d 
more ot] d rectly il d rect t 
very generally true that the « juip 
ut down to an extent which we ¢ 
understand It certainly ought 
be so 
he firs p to be considered / 


equipment of an office is the question « 
light. Daylight is the best as well as 

cheapest, but 1s not at all times obtainable 
In large drafting-rooms this lig 
usually sufficiently diffused The w 


dows should be as high and as near the 


ceiling as possible, so that the interior ¢ 





the room may receive light The mat 
next to the window should only have cor 


trol of the shades covering the lower half 


of the sash, and the shades 








and lower, should be translucent. There 
are only two methods of artificial 
which have proved to be perfectly satis 
factory The one is where are or Nernst 


1 


lights are used and the light reflected 








from them against dead white ceilings 


FIG. I \ DRAFTING ROOM LIGHTED BY DAYLIGHT and walls. This gives good general illum 





ing the manual and mental drudgery of 
the draftsman, and thereby getting the 
highest possible efficiency 

There are many prominent engineers, 
and some of the very best ones, too, who 
look upon drafting as merely a means to 
an end, and think that the end which 


they scek is so much more important than 
the means, that they oftea think of draft 
Ing as too trivial to give it their attention 

Suppose a rolling mill is to be designed 


Much attention is paid to the design, but 











the mill is simply a means to an end. Sup 
pose that rails are produced from. this 
mull, these rails are simply a means 
other end. and so on indefinitely 

We estimate that from $45,000,000. to 
$30,000,000 1S paid to drattsmen in salaries 

this country in a single vear. and w 

innot understand why » little attention 
has been given generally t ward an equip 
ment whicl will enable the met COl 

] +] 
in rf hes ve onte rie t 
+ 1 : ] } 

niy produce draw gs il e cneapes 

wer 6 hie. but ‘ e be vav pos i; 2. THE SAME DRAFTING ROOM LIGHTED BY ELECTRIC LIGH 
s | 

In talking the other dav with a « f that the ave drafttsmen who can accom ination, which, if properly done, w d 

, ‘ . — P ; . : 

engineer having a large force of drafts pish more with a short stub of a pencil, pense with individual lights. An illustr: 
men, he stated that when he took hold of a cheap tee-square and some old rusty in tion 1s given of a drawing office lighted by 
this particular business, the man whohad — struments, than other men can do with this method. Fig. 1, and another showing 
been in charge was buying the cheapest the very finest equipment This is very the same office in davlight. Fig. 2 This 

nd of paper and the cheapest supplies rue, but it does not follow by any means gives a very good idea of how well th 
which he could obtain throughout. He that the first man would not accomplish light is diffused 

more th - ‘tter : > Thara i: Tk . 7 . e 26 on y aw 

® A paper vend nt he Geretegs madtiog of the Anes nore with a better equipment rhere is The writer thinks that if e Nernst 3 

ican Society of Mechanical Engineers. till a great necessity to insist upon the or 6 glow lamps were provided with 
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ades underneath, throwing the light t good nveniences tend to good work \ 


¢ ceiling, these shades made ust rans er\ rge proportiol re s fitted vith 
icent enough so as not to be a dark spot nothing more than ;: pair of trestles, or 
the room, the walls and ceilings painted Of e, an { rd witl tee 
dead white, then we would hav: per ( ( 
ct light, soft, agreeable and without In Vi VI of our Proceedings Mr 
tke Theodore Bergen di sng , We 
¢ \ “ ( 
‘ 1 | ( p 
; Wi Wellman-Seaver-Morgan ( 
1 \ et ng or 
~~ { a T¢ \ ¢ 1 ‘ 
g pat ( ( e Bergn 
t - = a , 
} . 
ub 
’ i. 
Seana —}————— 
imerk Vu ‘ 
FIG. 3. LIGHT BRACKI ( ‘ 
shadow; in short, a light closely approach oose board, thus enal g 
ing daylight lifferent drawings t re \ rke¢ nw 
In this connection the chief engineer of it disturbing the paper on the boar 
a large corporation, with offices in different he Svenson board can be placed at 6 
cities, said that this method with arc lamps legre: 15 degree flat (the ruler be 
had proved perfectly successful in on ng balanced). and this to anvone trouble« 
office, but that he did not believe that it with bilious headache sa great blessir g 
would do at all in the Pittsburgh district This board was supplied wit] convenient 
n account of the smoke and dirt making desk below nd we provided a che 
he white a dirty gray f drawers to the left of the draftsman, 
Che other method which has given satis 
faction is the individual lamp for eacl 
ard These should be made adju table, 
nd there are quite a number of methods 
< i 


use for doing th 





mM 
] 
£ a 
+ sy 
( i 
1191 
\V 
\W 
It £ 
( 
\f 
] } 
ai 
WA 
TD t 
i") 
y ao} 
j 
ad aoe 
em ¢ 
ifting 
ve 
a 
rafting 
T i’ 


























1082 


in Bridge Com 


ot 


Che 


employing 


\meri 


hundreds 


CACil 


man 


pany, men, allow 
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straight work as well as 


angular work, and eliminates considerable 








experience that occasion frequently 


require, 





considerably more space than this erasing, as well as the constant changing In regard to the saving of time 
lo give an idea as to how some drafting from one tool to another. In short, work average of the replies received by M 
! ms are arranged, I give a plan of one that formerly required two tools to be Little shows the average saving to be 
f the American Bridge Company’s draft used on each line now requires only one, per cent. Of course this is a matt i 
ing-rooms at Toledo, in Fig. 4. In Fig. 5 saving the time necessary to change from will vary with the different drawing 
shown the arrangement of McClintock, one tool to another. The protractor used some showing a larger saving and 
larshall & Co.’s offices at Pittsburgh, Pa with this machine also has a new feature less, and this average seems to be the bes 
In Fig. 6 is shown the arrangement of our in that it is provided with spring stops that we can figure on, but if we place 
new offices (which are now building). We for the angles most frequently used, and saving at 10 per cent., this means on $50 
1 P 
COO salary a Saving Of $5,000,000 p 
ee = «=. =. =r ee eee 
year. 
One of the problems which it has 
necessary to contend with in this d 
is the extreme accuracy required. For 
96-1 — stance, machines have been tested in whicl 
1 ? ¢ there was a variation of less than 1-10 
Drafting Room for 55 Men. inch in 24 inches. As the bearings art 
° o e inches center to center, a variation 
© beste 1-1000 inch in these eight bearings wou 
give a variation at the end of a 24 
x straight-edge of 1-125 inch, and th 
1-1c00 inch divided by 8 bearings would 
u make 1-8000 permissable in each bearing 
—_ ce i} i a i tf ie i if ae ri. 1 
That this is obtained in large quar 
American Machini = J : 
FIG. 3. M’CLINTOCK, MARSHALL & CO.’S DRAFTING ROOM. of machines is a rather unusual conditio 
and the question arises as to what eff 
also s > ]] ‘ Sez Tr ‘ y er. ‘ > > .. % . fn wale . ; . 
i how the W el man-Seaver Engineer at the same time it may be clamped 1 wear will have on the accuracy of the in 
ing Company's office in Cleveland, Ohio, any angle. trument 
7? ? > . ‘ 1 1 1 
in Fig. 7. Fig. & shows the Dodge Manu- In actual tests made by Mr. Little he In reply to this question I would say 
facturing Company s office. has demonstrated on both a typical me- that the bearings are all hardened and 
In regard to sanitary arrangements, the chanical and a typical structural drawing ground, and that the pressure and spec‘ 
1] ° S . diatele + ¢ ° or é : 
toilet-room should be immediately off of that the saving of time is very nearly the which are the conditions which produce 
the drafting room, We have provided one same, and amounted to 33% per cent. in wear. are almost nothing in this device 
closet to each fifteen men, and wash basins these two tests which were made to deter We have had one in use for some eigh 
mp SNE Sonne peepEr ON mine the efficiency of this machine. teen months, which was an experimental 
The rece ve > ‘lectric : . . . ‘ : : 
wy * ene im clectrie blue Some time since Mr. Little sent out a one and had straight, soft bearings, and 
yrinting have been a great relief to iny ¢ ‘’ : 
of | 1 ti -* | io Y large number of letters to many of the these bearings do not, although they wer 
of the large offices in the country, and as ; . . . - , 
: : leading concerns using this device, asking soft, show perceptible wear after use fo: 
they make the blueprinting entirely inde- ; . . ; : . > We therefore c 
hk gill a t] 4 | their experience with particular reference this length of time. e therefore con 
pendent oO le weather, they are being . . aan ik Bas 
‘ to the time-saving feature. He received clude that the hardened bearings will las 
very generally adopted. . : Ss hick 
is . replies varying from 10 per cent. to as indefinitely Another question whi 
[ have referred to the Universal Draft- . he scale 
: ; high as 50 per cent., and many firms stated came up was whether or not the scales 
ing Machine,* and desire to bring to your 
notice two forms of these machines. They co 
are, in my opinion, the most radical iia sed * B [|Generallstairedy 
F Up 2 
parture which has been made in the draft Asses la erg = fed bedla? 
1: ? racers ‘ D | Elevawe Ses RTR TRY 
ing line, and I believe they are a very Veutilaturs \ e LENE | 
is S taliators I 2c tit Lavatory 
important aid to the draftsman. I am , get 


very much interested in this device, as it 


was designed (invented might be a better 


word) in our office. It was not a chance 
or lucky thought, as the inventor, Mr. 
Charles H. Little, has conferred with me 
many times during the past few years in 
regard to improvements in the drafting 
room. Mr. Little had also invented a 
number of other very useful appliances 
before be brought out this machine, and I 
sincerely hope and expect that we shall 
hear from him again 

This machine is doing all that he prom 


ised for it, and something more. It is so 
exceedingly simple that it scarcely needs 
description. It is based on two funda 
mental ideas—one, that all angular work 
must be as readily put in as straight work, 
and, second, that we must enable the 
draftsman to draw and scale a line with 
the same edge at the same time Chis 
* Illustrated at page 6%, Vol 
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FIG. 6. WELLMAN-SEAVER ENGINEE 
that they could not say what percentages 
they saved, as they had not given the mat 
ter close enough attention, but that they 
were satisfied that the saving was very 
considerable 
\ very important feature of this device, 
and one that seems to meet with a great 
deal of favor, is the fact that a draftsman 
can get out work very quickly when occa- 


sion and it has been 


requires, 





Seal f 

1] id ot 

=] fl f=] [=] [ 

da) ted bb 

. =e 

RING COMPANY’S NEW DRAFTING ROOM. 

vould wear when used straight-edges 
particularly at the parts of the scales 
which were most used Chis questior 
was first answered by saying that firms 
could afford to throw away the scales and 
purchase new ones, if such wear should 
take place. We, however, have more data 
now on which base an opinion, and we 
nd that the graphite provides a lubricant 


along the edge of the nd that they 
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showed no perceptible weat 
tinued use 

Mr. Little is 


this respect, as he 


somewhat disappointed in 
had hoped to enjoy the 
privilege of constantly replacing scales 
Another feature in regard to the pins in 
these machines shows that a device may be 
mechanically right and still have objection 
machines 


ible features In some of these 


which were sent out, a cone joint was use¢ 
providing a take-up f vear. This worked 


s long as properly adjusted, 


very nicely % 


but many draftsmen seemed to desire to 


experiment on the adjustment, and not 
having the requisite skill to bring back so 
to the seri 
\ change 


hardened 


fine an adjustment, it operated 


sus disadvantage of the machine 


was then made to straight pins, 


ind ground, and with these pins it is 1m 


possible to get the machine out of 


ment 
The second form of this device is what is 
called the rapid sketching device.* It is 


similar in principle to the drafting ma 


chine, but being very much smaller and 


used merely for the purpose of sketches, 


it has but one scale instead of the squar: 


is used in the drafting machine. This sin 
gle scale has a free throw of 90 degrees 
between stops, and this 90 degrees can in 
turn be set at any angle. The principle 


of the device is simply that one using it as 
in ordinary scale 
had the 
fesired direction without thought or effort 


would ye used if one 


power to always place it in the 
We believe it to be of great assistance to 


the engineer and the designer, and have 
found it very convenient for our personal 
use 


In conclusion I would draw attention to 
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1 
we have ist 2 


ne feature 


working shape, although it is 


4 question of management than 

We have found that it 1s a great advan 
age to separate 
management of the 
+} 


ring oversight, more especially 


le engitit 


is the drawing-room has changed into the 


‘ngineering office of the works 


*® Shown at page 16 
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makes a kindet light, one that is more 
agreeable to the eyes 
Mr Calder—We all know the old 


a dead flat root and 
where, if 


the 


hioned office with 


windows all around, the floor 


rea 1s at all extensive, men in. the 


nter of the room are always complain 
ng about the light Now our drafting 
oom 1s arranged in this way [illustrating 
ie blackboard a saw-tooth roof]. Th 
vest svstem of all would be, I believe, 
lrawing room having no windows at all 
t wal completely around, and the 
ht admitted from the top. I do not b 
e in. table with many drawers | 
ink a man needs but one drawer, as 


ice to keep his tools; that any more are 
better to place 
the 
isolation of the 


the 


I do not think the system 


hindrance, and that it 1s 


drawings on a bench underneath 


ble In regard to the 


draftsmen, I do not think much of 


plan proposed 
if having men work in compartments, 
with partitions reaching up higher than 
their heads, is a good idea. It shuts off 
these 


come veritable hot pockets in the summer 


ventilation, and compartments be 
time 


In 


have 


regard to the toilet arrangements, | 


been in drawing offices where if a 


man wanted to wash his hands he had t 
go down two or three flights of stairs. I 
do 


| think that is a good arrangement 


[ think a lavatory should be placed right 


not 


at hand on the same floor, though I do not 


the actual toilet room should be 


the 


be lieve 


connected with drafting room, for 


sanitary reasons 
I think the supervisor of the office should 


partitioned off with gl: 


have a_ place iss 
can have the men employed in 


full the 


where he 


the view, and where at 


do 


room 1n 


ame time he can his work undis 


turbed 


Mr Kent I had occasion to go into a 
large drafting-room not long ago wher« 
there were no windows, no wav of look 


ing out for the men employed in the room, 


nd the light coming in from overhead 
Che ventilation in the room was execra 
ble; there were skylights to let the air in, 
but the air in the room was foul, and the 


to rest their eves 


nothing but white 


cle cide dly 


lraftsmen had no chance 


hy looking out walls 


I think the arrangement 


Mr. H. M. Lane 
f Mr 


I would lke to inquirs 


the 


McGeorge about wearing of 
é : ; 
the joints of that drafting machine, and to 
now whether the wearing of the joints 


ffects the action of it at al 


Mr. Dean—As to what has been said in 
reference to partitions separating th 
raftsmen, I would say that Mr. Andrews 
n architect of Dayton, Ohio, who de 
igned the cash-register factory, has all 


stalls Phi 


the plan if 


draftsmen located in 


that 


f his 


shows some people like 


thers do not 
Mr. E. H. Whitlock—In regard to arti 
ficial light, I would call the attention of 
e Society to new attachment that | 
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have seen on the General Electric Com 
pany's lamps. called a ‘diffuser,’ which is 


umbrella shaped and about 4 feet wide. It 


is claimed for it that it will absorb any 
color ray and give back any other color 
Tay desired 

Mr. McGeorge—In regard to the accura 
cv of joints, I would say that we have 


one of the first machines ever made in use 


our office to-day, with soft pins, and 
cannot discern any inaccuracy in that 
machine yet. Indeed there have been som 
machines sent out using taper joints, but 


that was given up. Now they are all mad 
vith hardened joints, and it is remarkable 
how accurate they are even after long 
isage. When people have complained that 


the machine was not accurate, it was found 


upon investigation in ilmost every instance 


that the machine was not screwed well t 


Professor Curie Tells About Radium. 


The Engineer, London, in a short ac 


count of the Professor 


the 


recent discourse by 


Curie on new element radium, dis 


covered by him in collaboration with his 


wife. calls attention to the certainty with 
which the latest revelations of science 
may be depended to be heard of in the 


proceedings of the Royal Institution, and 


the account of the wonders of radium is 


certainly a worthy addition to its record. 


Professor Curie first explained that rad 


ium was capable of giving out heat r 


avs 


sufficient in quantity to permit of meas 


urement of rise in temperature by means 


\loreover, it 


1 


nermometer 


fa was ap 
without 


bulk 


lhe emanations affect photo 


parently capable of doing this 


suffering diminution itself in either 


ight 


or We 


graphic plates through opaque substances 


much in the same ways as do the Rontgen 
rays, thoug] t is noticeable that the 


effects produced by the former are not 


early as sharp as are those obtained with 


Radium, too, will render some 





odi s—such as phide of zinc and pla 
no-cvanide  « bariun nto proximity 
with whicl brougl phosphorescent 
\loreovet t did me lose this extraordin 
Vv property wil temperature was 
owered to that ot quid ind iS tar 
] t ve he ( CC vered 1s capabl ot 
wusing the phenomet for ndefinite 
periods, % Mu \ ss ts an) 
liominat ane 
\nother attribute possessed his el 
mint, or its compound fi was with 
the chloride and bromi f radium that 
Professor Curie was experimenting—is its 
rity ( rel ( ( luct oT elec 
tricity Whe g ther of the 
termina ( lt retween 
\ cho spi \ ng parking 
ceased \pparet ( itesimally 
sma particle throw oft the radia 
ions actually render the I conductor 
Then, too, whet ught ne charged 
electroscope has the paw discharg 
ng it 
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radiations given off by the radium com- 


pounds, and classified them in accordance 
with their behavior under the influence of 
a magnetic field, their power of penetra- 


tion, etc., and went on to explain that in 


addition to these radiations, emanations 


possessing the same properties as the sub 
Chese 


properties 


given off 
of 


stance itself were 


nations possess many the 


They could, for example, be sucked 


Oo 
ses 


through a tube Chey could also be con 


densed by the action of intense cold, an 
would diffuse again when the nperature 
was raised \s an example Ot one ot! 


effects produced, two vessels, 


and the other radiun 


ing sulphide of zine 


chloride, were connected by a_ tubs 
which had been fixed a_ stop-cock As 
ng as this latter remained closed mn 


} 


effect was produced on the zinc sulphide, 


but this substance at once became lumin 
ous as soon as the stop-cock was opened 
The emanations, like the substance fron 





which they come, can also dis re elec 
trified bodies. 

That radium actually did give off heat 
rays was demonstrated by a striking ex 
periment with what the professor termed 
a liquid air calorimeter. A vacuum flask 


was so arranged that the quantity of air 


boiling off in a given time from some 


liquid air contained in it could be accu 


rately measured. Into this flask were suc 


cessively lowered a small piece of glass 


and a small vessel of like size, containing 


a small quantity of a radium substance 


It was shown that the quantity of aur 
coming off in the second case was very 
much greater than it had been in the first 
case—the times in both instances being 
the same 

Before concluding, Professor Curie al 


luded to some of the other characteristics 


of radium. He explained that it was ol 
tained from pitchblende, in which minera 
it was present in very minute 


' quantities 
We believe that Sir William Crookes has 





succeeded in extracting a gramme from 
ton of pitchblende. The rays will discolor 
paper, give glass an abiding violet tint 
turn oxygen vellow ph 
phot into the red variety, and mercu 
chl ride into ¢ oni Ne or thes 
powers were exhibited. Finally the le 
turer vave Som account of the expel 


ments which he and his wife 


out. and which had led up to the dis 


covery of radium 


and © 


He also made mention of a few of the 
, , ni 
speculations as to the possible gradua 
transformation of the elements, suggeste 
by the already know erties possessec 


by thi 


s wonderful substances 


Success by Fair Treatment. 


It seemed to me that the man at the 
head of a business should treat his men as 
he would like to be treated himself I be 
gan business at twenty-two and I am now 
sixty—thirty-eight yvears—and I _ have 
never had 2 per cent. of my employees in 
my life that ever asked me to raise their 
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pay. I never had a contract with a single To meet the requirements of this case, 1t chine to th nd ot wort tt on the fix 
employee in my life. There is not one was decided to design something that’ ture. The gear cutter use 1 standard 
that cannot go to-morrow morning [ would apply to a standard machine, and at yr special shape, and n through 
hold them because of mutual interest, and the same time produce the quality ot work tandard vertical spine ng attacl 
] mean to treat them as well as I know’ desired in goodly quantities Phe attach ment The blanl re held firmly at 
how, not only clerks, but other employees. ment is put on to a No. 1 plain milling n end in a spring ick sed Ww 
hand-whe« ( 
: : rong ; ) 
l utte ed \ 
\ t I ad t < na \ 
nk G to be s ‘ ‘ 
e pump 
This \\ Y ent l 
( g t¢ ( Wil 
ven View rig I 
~~ wte 1 ta ( ving 
; ) The H 
‘ t 1 W | ( 
ar m-s 1 9 1 worm-wh 
() ( hat " in I 
\ ci pel ‘ . I rew 
} Hrow ew gp t 
au gy 1orw ‘ \ t 
ruilles ft r ] () 
att ¢ l Wing ¢ ( [1 \ ( 
Carri iW y \l 
m the ¢ ne at thre 
ight ind en vii é 
gages \ n pin fixed 
n tl bas t i 1 heref re 
S al ( l Tt \ 
wh up t tt ed » be 
FIG. I. WORM MILLING ATTACHMENT lrawn away at the proper 
In all my experience I have never had a 
strike, and I had 3,700 men when I fool 
ishly went out of business.”’—Col. Pope 
at Hartford Dinner. 
Attachment for Milling Small Spiral Pinions. 
BY E. H. NEFI 
The attachment shown in the accom 
panying illustrations was invented by Mr 
W. G. Burnham, and designed by the 
writer to meet the requirements of a com 
pany engaged in the manufacture of crean 
separators. In their apparatus, on the vet 
tical spindle which carries the bowl into 
which the milk is poured, is a spiral pinion 
or, as it is sometimes designated, a 
“worm.” These have a low number ot 
teeth, 0, 7 or 8, and the diameter will run 
from about ™% inch to 7¢ inch Che length 
of cut varies from 1'4 inches up—some 
times as long as 5 inches The angle of 
thread is from 45 degrees to 51 degrees, 
making 20-pitch to 32-pitch cutters, about 
equal to the normal pitch of the smaller 
sizes. In the train of gearing this pinion is 
the driven member, being driven by a 
worm-wheel, which is in turn driven by 
train of spur gears, thus attaining for th 
worm-shaft of the separator a very high 
speed, 6,000 to 10,000 revolutions per min 
ute. It is essential that this train of gear FIG. 2 NORM MILLING \CH MI 
ing run very quietly, so that makers of 
rival separators will not be able to say that Chine, bolting it 1 TaN 1 lo 8 d ot the ee 
the apparatus talks its own demerits the table in position, the necessary longi he body cam referred to travels th d 
tudinal travel being embodied in the at forward and backward by the cutter rl 
*Cortributicn to Topical Discussions at the Saratoga tachment itself The attachment is driven connection from worm-shaft 4 » Shatt ( 
Meeting of the American Society of Mechanical En- : ' 
gineers by connecting the Hooke’s joint of the ma 5 DV a pair OT Spiral geat lipping in 











1080 


diameter, but 


These gears are equal in 

reduce the motion one-half through the 
relations of the angles of teeth. At the 
opposite end of the attachment there 1s 


a train of spur gearing from shaft C to the 
So the Hooke 

joint is driven, the blank is continuously 
and the 


that as 


work spindle 


rotated in one direction, cams be- 


and out 


fore referred to produce the in 
and longitudinal movement of the work 
relative to the cutter. 

One of the peculiar features of this at 


the method of accomplishing 


rhe 


direction, 


rotated con 


and there is 


the indexing work 1s 


tinuously in one 
no indexing in the usual sense of the term 
The body cam and the gearing are 


so pro 


portioned that the time of return of the 


cutter slide is exactly equal to the time of 
rotation of the blank through a certain 
Traction of the revolution For instance, 
if the worm has seven teeth, the time 


wwed for returning the slide may be 
required with the given gearing to rotate 
the blank four-sevenths of one revolution 
lhe apparatus would therefore cut in this 
e every fourth tooth, and eventually all 
Wi 
this so as to cut every third tooth or every 
tooth. Where there is an 
of teeth, say 8, 
third, fifth, or seventh tooth, the point be 


ng tha 


even would be done might arrange 


fiftl even num 


bet we would cut every 


t the number of teeth skipped must 


be prime to the number of teeth in the 
worm 


| he 
l 


course depend upon the 


cutting speeds for this work will of 
quality of stock 
employed, the same speeds evidently being 


possible as in a standard gear-cutting ma 


chine. These would run, say 25 to 30 feet 


per 
per minute for rough cut on soft machin 


minute for tool steel, to 40 to 50 feet 


ery steel. Some people cut these out of 
the solid, full depth at one cut, driving 
slow enough to produce the quality of 
work they desire. I would recommend, 
however, taking two cuts and _ leaving 


about .oo8 of an inch for the finishing cut. 
For machinery steel | would run the cut 
ting speed up as high as 120 feet per min 
ute, and reduce the feed per revolution so 
as to make about the same feed per minute 
as before. The time of finishing one of 
these worms will vary considerably, but 


probably the average would run, where 


two cuts are used, about fourteen minutes. 


I have cut one with seven teeth in eight 


minutes 





The Twisting-off Process Patented. 

On June 30 of the present year a United 
States to Walter B 
Roberts, both of 
fol 


patent was issued 
Pearson and Charles E 
Chicago, the ‘claim’ of which is as 
lows: 

“The process of severing a bar of metal 
consisting in partially severing said bar by 
a groove, the bottom of which is angulat 
or V-shaped and in then turning the sec 
tions of said bar on opposite sides of the 


point of partial severance relatively to each 
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other upon their common axis, substantial- 
ly as described e 

\t page 469 of the 
ist for the year 1895 appears an article by 
Richards, entitled ““Where is_ the 
Machine?” in the 


was described and a ma 


\MERICAN MACHIN 


Frank 
Twisting-Off which 


} 


above operation 


chine employing it was advocated for gen 
eral use in the shop for cutting-off pieces 
her material It was 
idea 
- less familiar to many 


old and new What 


it is not evident. 


and ot 


that 


f bar iron 


not then claimed the was new, 


two men 


Mechanical Drawing and its Relation to Practical 
Shop Work.’ 


[ regard it a privilege, Mr. President 
and gentlemen, to stand before you this 


afternoon to talk upon a subject in which 


I have so vital an interest. The relation 


of the drafting room to the practical shop 
work is a subject that is constantly forced 
upon my attention by the occurrences of 
daily work, and I thank you for this op 
portunity to express myself regarding it 
Such associations as yours, organized by 
specialists tor a specific purpose, give an 
exceptional opportunity for discussing 


uch subjects 


In mechanical work we must have first 


the idea, or t what is wanted 


We will not make the mistake of the lady 
methods of some 


] 


| drafting root 


S OOiS, Was VISILING a Trea 
for the first time She looked around 
with interest and after while she asked 


her 


are the models for the 


“Where 


draftsmen to work 


guide, with a puzzled look, 


to?” Whether the idea comes from the 
inventor, the draftsman or the machinist, 
the diaftsman, by means of the drawing 


becomes the interpreter « f the idea to the 


shop Here, to begin 


an important 


relation between the two departments. In 
deed the three important relations that wi 
he dwelt upon in this paper can be stated 
briefly thus: 

First—The drafting department as_ the 
interpreter fo the shop, the drawing mal 
ing plain the meaning and requirements of 
the designer to the workman 

Second—The drafting department as the 
interpreter of the shop—the draftsman, 


through consultation and discussion, mak 


ing available the practical experience and 
suggestions of the shop mat 

“hird—The drafting department as the 
recorder for the shop—the records of all 


data and information being so compiled 
and kept as to be reliable, and quickly 
available when needed 

Let us consider the first—the drafting 


room as an interpreter to the shop. There 


was the old-time method The designer. 
having a rough conception of what he 
wanted to construct, stood over the pat 
ternmaker until some box-like patterns 


With these as a skeleton 


* An address delivered by L. D. Burlingame, Chief 
Draftsman at the Brown & Sharpe Manufacturing 
Company, before the Eastern Manva)! Training Associa- 
ion, at the convention held at Boston July 6and 7, 1903. 


were produced. 
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to build on, the inventor continue: 
work out his design from “hand 
mouth,” as the saying goes, cutt 





changing, discarding, until the desired e1 


was attained or until it was found ne 


sary to abandon what had been done 


start again. All this is now changed 
draftsman has stepped in as the wu 


As 


link to act as interpreter 


on, the drafting department is depend 


more and more. The pendulun 


the 


upon 


swinging far other way—how fat 


yet to be determined; the limit is not 


time go¢e 





reached. Now every piece must 

and separately detailed, in many shoj 
each on a sheet by itself; all particulars 
ciling and venting oil holes must 
shown, grinding limits given, the de} 
of tapped holes figured. There must 
an indication of when stock is 

lowed for fitting, and of the spec} 

f finish on machined surfaces \ 
cial tools used in manufacturing the ] 
must be listed below its name, and perhay 
a list of operations given either on tl 
drawing or in a separate list, and s 
until it would seem that little is left 
the machinist to do but to follow 
instructions on the drawings wit 
thought or the use of his judgment r} 
may seem so to the draftsmar r instrt 
tor, indeed it seemed to me so at one tu 
but when, after having a number of ye 
experience as draftsman, I went into 
shop to work, I soon learned other ( 
and felt like changing Hamlet's word 
“There are more things heave 
earth, Horatio, than are dreamt of i1 
philoscphy,” to read, “There ré 
things in the machine shop and found 
to learn than are dreamt of in our drafting 

om.” I have since had a growing re 
spect for the machinist and for th 
portance of the problem /ie is daily 
upon to solve. It has led me t é 
that the drafting room can never sup] 
ll the brains for the shop and_ that 
tempts in that direction are in the dire 
tion of failure Indeed the drafts 
needs all his thinking capacity to ke 
his end In my judgment one « 
weaknesses of young men coming fror 
our strictly technical schools is_ the 
of appreciation of the shop man. Each de 
partment, the drafting room and the shop 
has its well-defined place in the gvanizi 
tion that is carrying modern mech 


develc pment to so high a point 


It may seem paradoxical, but the 


complete a drawing is the more chat 


there are of its being misunderstood 


perhaps, better 


there 
ing 1s a mere suggestion, sometimes call 


by us an “atmospheric sketch,” 


} 
and 


shop man is depended on to supply wl 
1] 


from his necess 


is lacking, he wi 


knowledge of what is aimed at, ma 


things come together and work: when 
the other hand the draftsman goes t 
extreme of covering his drawing all ov 
with indefinite lines and unne 


essary 


stated, the more poin 


are to misunderstand. If the draw 











curate information, his chief 1s 
to parody the old saying that “it 1s bet 
not to know so much than to know s 
iny things that are not so,” and tell him 
t it is better not to put so much on the 
awing than so many thinsg that are not 
thes« 
sad 


rk spoiled, to see how difficult it is to 


It will surprise that have 


en through many experie! 
ve information on a drawing so absolute 
that no one will misunderstand it, 
d we often hear the draftsman quote the 
yr that “the drawing must be made s 
n understand it.” If 


lerstand§ eacl 


that any fool ca 
did 
this 

flection the 
man. It is not 


rattsmen not misune 


er’s work would seem more ot a 


on intelligence of the shop 
an unheard-of thing for 
to tell 


raftsman to be unable 


wn drawing means a few days after it 1s 
ade It is sometimes said that shop 
en make the best draftsmen [his is 





ften true, but they do not spring tul 
med, like Cadmus’ warriors 1 the 
lraftsrran’s battlefield. They are as much 
ndicapped in making the change as the 
lraftsman is beginning in the ichin 
shop. hat Ss new I 


They find much 1 


he different point of view ot the 


an, so that the beginning must be 


bottom and progress a matter 


have been astonished at the failings of 
machinists taking up drafting-room work, 
failings along the very lines upon which 
t would seem that they should be strong 
[he practical ideas are not all with the 
shop men by any means, and while we 
an laugh at the new-fledged draftsman 


that ran a shaft through between the arms 
f a pulley, we can also smile at the ma 
hinist that built the machine and put the 
place before he discovered the 
What 
foundryman who, being short of 


mad 


ift in 
nterference excust 
t the 


1 


ther floor space to cz 


can We Sav 1n 


ist a large ring, 
the build 
sting It 


reak away thx 


his mold around the column of 
ng and actually poured the ca 
} 


proved an expensive job to 


isting of that ring, as it was not expedi 


building to save thi 


ent to take down the 


ring Anyone that has worked for any 
ngth of time in the shop has seen a 


vorkman lace a belt, passed thr 


ween the rounds of the ladder upon which 
ladder 


When 


was working in the shop a foreman with 


stood, and try to take away the 
fore he realized what he had done 
irs of practical experience attempted to 


struct me how to 


mill a taper on a uni 
rsal milling machine. His method was 
swing the saddle ways around to the 


uired angle. It is needless to say that 
did not 
w a letter recently asking the amount of 


at different 


mill any tapers that way I 


riation of draftsman’s scales 


mperatures. This was from a manufac 


rer of stoves. The necessity of machine 


op experience for mechanical draftsmen 


being felt more and more At the 


rown & Sharpe Manufacturing Com 
ny’s works the apprenticed draftsmen 


end a part of the time of apprenticeship 











AMERICAN MACHINIST 





working in the different departmen 


the machine shop. Other things being 
equal, preference is given, in hiring new 
dratting-room apprentices, to boys wl 
have already had some practical shop ex 
perience 

Albert Shaw, edite ot ( Ameri 





of the best men in ir Americar 
ism have first been practical printer In 
iny Cast every newspape n l Ss d 
manage, by one m¢ S I 
familiarize himself with t pract 
typography, and to Ie mu pos 
sible both of the theory d of the t of 

the printing trad \ shi 
ibout types, presses, type-setting nes 
stereotyping, electrotyping, photo-engrav 
ing ind i] the Pp g 1 r 
into the make-up of n | 
period | rl t Ww ( ( p 
Irom e must oweve hol n 
conte pt he iterary fe W that mes 
nte the omnesc with ; ege educat I 
The two men should a late with each 
other and each should learn from the othe 
as much as possible.” This from another 
branch of work is directly in line with 
what I wish to point Phe achinis 
is also benefited by a knowledge of draft 
ing and mathemat Phere New 
York firm, howev« that does 1 e¢ 
to think this rule w h way Chey 
wro recently objecting to nd-bo« 
giving some very practical information f 
apprenticed machinists, as follow “We 
find that what our apprentices learn must 
be taken in with their vittles (victuals) 
and hypodermic (hypodern v) Wi 
do not think they w 1 would ‘ d 
ly to book learning 

In this office of interpreter to the sho 
the best results can be obtained by tl 
ough svsten by unifor \ I practice by 
condensing, by ng repet 1 by 
kee] ng clear tr | ted t¢ l 
ul elligible = s | drawing 
should be made t re cale pr 
ticable, with figure nd lettering bold and 
well separated from the of e draw 
ing \ll lines should be heavy for sat 
factory ueprinting Pattern figure 
should not ppeat n the « W g he 
marked on a Nueprint sp illv tor he 
patternmaker, or in some cases parate 
pattern drawing made T hire gle pre 
jection hould be used in all « 1 for the 
sake of uniformity and directness. Finis] 
should be indicated by some method that 
will not allow of a misunderstanding. On 
tandard machines, every piece should be 
fully detailed; if on a sheet by itself, s 
much the better. It can then company 
the work through the departments of the 
shop, and other work need not be held 
waiting for the drawing to use for other 
pieces on the same sheet. Stock parts 


be 
when used, should be called for by a sim 
ple 


clerical work and 


should used whenever possible, and, 


numbering system requiring but little 


chance of 


reducing the 
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workman 


but 


what 


shoul 


shor 









1O8S 


tools to use, generally knows better than 


the draftsman what is needed. The ma- 
chinist and shop foreman being constantly 
with the work, know which are the expen- 

ve operations, when there is difficult fit 
ting, where the clearances are so small as 
to often become interferences. They have 
the machines to repair when they are worn 
or broken. Then why should their sugges 
tions or opinions be disregarded or looked 


Why should the spirit be 


bred of antagonism and distrust, until the 


upon slightingly ? 


shop man will not make suggestions, for 
that his 
credit? It 
I believe that 


fear he 


will be 


will be snubbed or idea 


appropriated without 
certainly should not be so 
it is not so im well-managed American 
shops to day 

When I 
Paris Exposition of 1900, I visited many 


My obser- 


time led me to believe, and 


was abroad at the time of the 
shops in France and England 
vation at the 
my opinion was confirmed by the exper 
whom I compared 


others with 


the 


ences ot 
that 
the owner, the engineer or designer and 


notes, class distinction between 
the draftsman, on the one hand, and the 
shop man on the other, is much greater 
abroad, especially on the continent, than 
with us. It is there regarded as beneath 
the dignity of a technically educated eng! 
neer to listen to suggestions from machin 
ists. The results of this feeling are some 
times very costly. In our American draft 
ing room there is, in my judgment, a con 
stant improvement in this respect, perhaps 
due to the increased percentage of Amer 
ican and Americanized draftsmen, thanks 
to the good work of our technical schools. 
\t the best, enough attention is not paid 


f the drafting 


to this important function 
department—that of conserving and mak- 
ing available the valuable information held 
by the shop. It is true that it is very an 
noying to be stopped when going through 
the shop with important matters in mind 
and be shown this or that trouble (we all 
of us like to keep away from troubles), o1 
to have our thoughts switched off on a 
with regarding im 


tangent suggestions 


provements. It cannot be wondered at 
that 


curt reply follows 


sometimes irritation is shown and a 
Then if the suggestion 
is forgotten by the draftsman (and what 


the the 


is easier under circumstances ? 
workman claims that no attention is paid 
to what he says, and feels aggrieved. He 
feels that the draftsman is too stuck up to 


notice what he says, and next time keeps 


still, to the loss of his employer. This is 
no unusual case, even where the inten 
tions of all parties are good. But what, 


\ method I have 


known to be used with excellent results is 


vou ask, is the remedy: 


for each foreman and responsible work 
man to have a blank stub book with suit 


able printed headings, paged and num 


bered. In this he writes all suggestions, 


taking out the perforated leaf and sending 
to the chief draftsman, keeping the stub 
as a memorandum for his own use. These 


when received, and those re- 


sorted 


are 
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quiring immediate attention put into the 
hands of the proper parties to investigate ; 
others are filed under the respective ma- 
another lot, 


The 


chines until time to build 


when they are considered collectively 


workmen are not only at liberty to use 


these books, but are held accountable it 


they allow troubles to exist, lot after lot, 
on the machines they build, and do not 
report them. I would earnestly recom 
mend that there be instilled into the minds 


of technical students the importance of 
taking advantage of the great mass of me 
stored 


the 


chanical knowledge and the ideas 


up in the minds of the mechanics of 


country, in the minds of the men that are 
actually doing the work, and that the stu 
dents have it impressed upon them that if 


they become draftsmen, one of their im 


portant duties will be so to get in touch 


with the shop as to make this knowledge 


available, even though it may come to 


them in crude form from a mind not 


trained to analyze, to classify and to put 


ideas upon paper—in other words, that 
they learn to be the interpreters of the 
shop. 

Much that has been said in this paper 


implies a harmonious working between 


theory and practice often used as syno- 
nyms of the drafting-room of the shop 
While a well-known subject of discussion 
their relation is expressed in a somewhat 
novel way by Sir W. H. Preece, manager 
of the English Telegraph System. I quote 
as follows: “It is not a question between 


science and practice, it is a question between 


science and rule-of-thumb. Practice is 
there, but rule-of-thumb means rule of 
error, until by repeated failures, rule-ot 


thumb becomes rule of right, which means 
victory of organized common sense. Or 
ganized common good 


sense is a very 


term for science. Scientific men talk non 
sense when they observe differences be- 
tween science and practice, and so-called 
practical men act foolishly when they as 
that 
ton of 


sert an ounce of practice is worth a 


theory. Practice based on true 


science means immediate success and econ 


omy; practice based on_ rule-of-thumb 
means errors, delay and excess of esti- 
mates. The engineer cannot neglect the 


law of nature any more than the scientific 
man can ignore the success of practice.” 
Prof. John E 


this, says that as the scientific man is more 


Sweet, in commenting on 


likely to have the students’ ear, and thus 
can by his argument make a greater im 
“the stu 


dent is liable to get the idea that the sci 


pression than the practical man 


ence of the thing is what he wants to 
know and that the man in the office with 
short hours and big pay has an easy time 


of it, but as a matter of fact the soft job 
Prot 
“that to harmonize theory 


and good pay do not go together.” 
Sweet also Says 
and practice the workingman must think 
and the 


thinking and 


when they both do this they will after all 


man must work, 
be pretty much alike.” 


In considering briefly the office of the 
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drafting-room as the 
we touch upon some of the more humdru: 


recorder for the sh 


work of tab 
Let 


Thousands of special tools 


though not less important 


lating, listing and classifying. 


illustrate: 
cumulate in a large shop. Promin 
drills 

W he 


should 


among these are taps, reamers, 


cutters, gages, etc 


counterbores 


new designs are under way, it 
the draftsman’s duty to adapt the desig 
as tar as possible to use such tools as 

at hand 


record of all such tools should be kept, ar 


To accomplish this a complet 
it is to the drafting department that 
thoroug 


tor 
manner, so that the record can be 


should look doing it in a 
quicl 
referred to and depended on when u 
shopman 


index of all sp 


by either draftsman or 


again illustrate: A gear 
gear patterns available to use under ori 
nary conditions arranged in order first 

pitch, then face, then diameter, will quick 
tell whether a pattern for the required g 
illustrations might 


is made. These 


continued indefinitely. The card index 


a great aid to such classification, as 


entries are in order 

Another form of tabulating is in figur 
The draftsman 
familiarity with figures and facilities f 


ing tables for the shop 


doing such work often by the aid of th« 


slide rule or calculating machine mak 
the drafting-room the natural and econom 
ical place for this to be done. The figur 
ing of a table of all leads than can be ob 
tained on a milling machine with the reg 
ular change gears furnished, will illustrat 
hose that 


ting of 


have had to do with the cu 


spiral gears will appreciate th 


value to the shop of such a table. Ther 
are many things to be preserved for ref 
erence that naturally find their way to the 
drafting-room, such as trade catalogs, pho 
tographs, copies of patents and technica 
The 


dexing makes all the difference whether 


journals. treatment of these in in 


they are valuable—of growing value as 


time goes on—or nearly as worthless a 
so much scrap paper 

The importance of the shop side has pet 
haps been emphasized in what has beer 
said, but I certainly would not belittle the 
draftsman, even aside from the high posi 
tion he 
structor. 
made by Prof. Charles L 


often holds as designer and con 
I fully agree with the statement 


Griffin, in a set 


of instruction papers prepared by him f 


the students in drafting. He says: “TI 
workman of to-day is not permitted 
issume dimensions or shapes; it is h 
business to execute the draftsman’s or 
ders; it is, however, often his privilege t 
choose his own way of doing it, but fur 
ther than this modern practice does not 
allow him to go The drawing ts 


supreme, it is official; it must be plain 


direct and all sufficient.”” It might be add 


ed that to make it so the draftsman must 
the 


Che 


respect the draftsman 


mentally put himself in the place of 


shopman, and anticipate his needs 


workman will then 


and his work, and will be willing to fol- 
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m it Whether it 1s manual training 


purely technical study, it should lay 
foundation upon which to build. 1 
ve faith to believe that our manual 
ining and technical schools are doing 
work of foundation-laying upon which 
noble and lasting structure shall be 


ed 


Eliphalet W. Bliss. 


1 


Phe subject of this sketch, an excellent 
eness of whom is shown in the acc 


panying half-tone, died at his home in 





Bay Ridge, Long Island, of heart failure 
llowing an attack of acute indigestion, 
July 21, aged sixty-seven years 

Mr. Bliss was born at Fly Creek, Ot 
ego County, N. Y., his father being a 
physician. Like so many of the sturdy 
race of pioneer mechanics who are so 
rapidly leaving us, his educational oppor 
tunities were limited. He went to work 

a farm at ten years of age, and from 
this on, except for a brief period, his Op- 
portunities for attending school were 
imited to the winter months His me 
chanical and business aptitudes showed 
themselves at this early age in the makin 
f toys, which he promptly turned into 
pocket money This led his mother t 
pprentice him at the age of sixteen t 


Chas. H. Metcalf, who conducted a get 


eral machine business During the first 
| 


two years of his apprenticeship he was 
permitted to attend school during th 
nter months. After completing his tern 
apprenticeship he spent some time 
eminary at Fort Plain, after which he 
unched out for himself. In 1857 he was 
ngaged as journeyman, at $1.60 per day 
th Charles Parker, of Meriden, Conn 


ere, in a short time, he became a fort 


n. His business abilities soon came t 
front, and to some purpose, as he wu 
took contract work which resultec 
dsome profits to himself. Not long 
r he was paid a salary larger than that 


he manager, the excess being pai 





thereafter 
own name 
peny, aam 
employees 
all of wl 
nd in the 


S 100,000 


ELIPHA 
isgo the present 
was formed, wit! 
which Was subsee 
000,000 The bus 
of large proport 
ment to about 1 
annual pay 1 


Mr. Bliss 


irtune, 


Taso carl 


rT » )}00,000 








vt é 
t Wal 

¢ | 
B ¥ moment 
] 

f in 
i Al 
] ‘ } 

l i \¢ 


t he id 
1 heart 

n bv 1 
’ } 
in « ad 


Steam Turbines in Germany. 
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Letters From Practical Men. 


Belt Pits—Engine Repairs. 
Machinist : 
belt 


‘ditor American 
Water 


what similar to fireproof buildings: 


some 
both 


are good up to a certain point, but: often 


tight engin pits are 


when the real pinch comes, just as the fire 
full the 


taxed to its 


department has its hands with 
one, so the bucket brigade is 
A is the usual style 


that 


utmost by the other. 


of belt pit. It can readily be seen 


with the bottom of the pit inclined as 


a small leak and a 
Results then 


shown it will take but 
time to reach the belt 
follow quickly, and whether it be a ruined 


short 


belt or only a temporary shutdown to 


pump the pit out, the monetary loss in 


Why not have pits 
The first 
larger, but it will more than pay 


volved 1s considerable 


incline as shown at B? cost 


may be 
In one plant, after a 


long run 


$600 belt 


in the 
had been well-nigh ruined over 
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DRAINING BELT PITS 
Fig 
an 18-inch deep 8-inch square water-tight 


dug at \ The 


float was so arranged and the pocket was 


it, not only was pit 2 adopted, but 


ol 


hole wa and a float put in 


so wired that an 8-inch rise of water in it 


would set off continuous alarm in both 


the engine-room and the watchman’s of 
fice. The float was a 3-inch cock-ball nor 
mally suspended 4 inches above the bot 
tom of the pocket. This structure and 


suspension were both intended to help re 
duce the chances of the pit’s oil and grease 
putting the rig out of commission 

\ll belt pits seem to have a knack of get 
ting detestably filthy periodically. At such 
thrown 


} 


nicely re 


times a barrel or two of sawdust 


into the pit, well stirred and 


moved, has a wonderful of absorbing 


filth leaving 


clean 


Wal) 


and things wholesome and 


In large plants the likelihood of serious 


bodily injury to workman, or ma 


1 
} 


some 


chinery smash-ups, through the unexpect 






MACHINIST 





AMERICAN 


ed starting of th is always present 


engine, 


e gil Wor! 


I > 


repair gangs a 
without the knowledge of the enginee 


whistle is blown twic 


starting and once 1m 


mediately before the. start In another 


plant the engineer had an understanding 
| 


with the repall 


noon hours or overtime at points 
the placing of a strap on the engine throt 
tle valve would signify danger and mean 
no start until the strap was removed by 
the party who placed it. One day the 
strap was placed, the job was done, and 


the man who placed it went to his dinner 


all too forgetful of the strapped valve 
The engineer, dreading that the man was 
still at work, absolutely refused to start 
up until that was removed by the party 
who placed it or his safety at least was 
assured It was not until 1.15 that the 


guilty party was finally located in a nearby 
wrist-band has 


The 


operandum now is to strap the valve and 


restaurant Since then a 


been added to the valve strap. modus 


put the wrist-band on self to act as a re 


minder, and also to leave written notice 


as to the department to be worked in, so 
that should the memory and reminder both 
fail a sure and ready means of location 
would be afforded the enginee 


GEORGE FRANK 


Steam Jets for Preventing Smoke. 
Editor Machinist : 


Referring to Mr 


\merican 


ICIS, il 


King’s crit 
ing ri 


page 1026, of my sketches of a boiler set 


ting, in which he the shows 
for the 
that the 
this 


that is, 


says setting 


no outlet gases of combustion, | 


has what 1s 


third 


after passing through the 


boiler 


would say 


known in section as a return 
setting 
tubes, the gases return over the top of the 
stack which is in the rear 


R. H 


boiler to the 
W orceste F. Mass 


PALMER 


Numbering and Filing Drawings. 


Editor American Machinist: 

Referring to my article under the above 
title at page 995, | beg leave to answer 
your interrogation as follows: 

We will say (as you suggest) we have 


a machine about half designed and only 
half the parts numbered, and have arrived 


at No. 56. The 


machine, for which 


assembly number of the 
machine No. 1 was 
laid aside unfinished to design, would be 
57, and everything pertaining to the as 
sembling or putting together of this ma 


be No 57 
D4 


chine will 


Let us assume that machine No. 57 was 


like No. 1, only partly done, and laid 
aside after having used numbers up to 
235, to start and design machine No. 236 
and say this same proceeding was con 
tinued until we have six machines partly 
finished, some using a great vy nun 
bers—so many, in fact, that the last nun 
ber used was 4036 (it would, of course 


be decidedly unprofitable to leave so much 
1 ] ° - ] 

work undone), and it 1s now required t 

finish machine No. 1, the next detail num 








ber then of this machine would 1 
No. 57, but No 


seen we do 


4037. By this it w 





not endeavor to ke 


each sing 


pieces in 


tively numbered. As explained, thet 


be thousands of numbers left out 


reserving, say one Ul 


The scheme of 


sand numbers for each machine, more 


less, as the nature of the machinery n 

Sei » have tried. and tried 
require, we have tried, and seen tried, 
it has invariably failed; after whicl 


came necessary to resort to symbols su 
as Al, A\2, etc 


we are laboring to avoid 


which is precisely 


Again, the number of the piece is 
intended to identify anything but the pi 
itself and the tools or anything necessat 


to its manufacture. It is not intended 


identify the machine to which it belong 


Suppose a certain piece was to be use 


on sixteen different machines (as 1s oft 
the case). Do you not see how cot 
pletely the Ssystenl ot keeping all piece 


] 


consecutively numbered on 


each machine 


without giving this piece a different nu 


ber for each machine, would b« upset lt 
this were done, it would necessitate 
kinds of inconveniences, 1n keeping tr 
of patterns, to ls, ete leven had each 
the machines a symbol letter, there 


constant confusion, caused by its having 


been misplaced or omitted 


\gain, suppose ten years after the 


‘hine 1s designed we desire to improve 
z ! 


a n 


reached Ne 


which improving requires sever ( 


parts. We have by this time 
9549, which will be the first number f 
the new detail 

We may have twenty drat el 
fact any number of draftsmen, each d 
signing a different machine, without tl 


system confusing them in the least, as tl 
numbers are kept on cards, in the regula 


card index, where the draftsman. tak 


the next vacant number, putting on tl 


card the necessary description of the pi 


which is to bear that number Each d 
tail is put on a separate sheet, and tl 
drawing marked the same as the inde 
card. The piece is known by the numb 
nd never by anything but its numbet 
Our patterns always bear the same nu 
her as the piece \ good many systems 
can recall at the present writing have t 
patterns and list numbers started together 
Take the frame of the machine, fot 


tance, which is list No. 1 and patter 
No. 1. The next part is the shaft, o1 
stud, which requires no pattern; tl 
marked No. 2 Phe third pi may 

1 he id which again requires patte 


This is marked No. 3, but instead of skip 


ping pattern 





mind how this require eparate index¢ 
for both patterns and list l \\ 
our system we leave ou e numbe 
patterns where the piece is not cast 





No. 2). and the head 1 ist No. 2 ane 


pattern No. 3, 


only one ind 
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A Double Seaming and Curling Operation. JE cca 
} 
or American Machinist: . 
he sketches show the die and the meth | Ss I 
e | 
used to double-seam a perforated or a | : 
: Bot 
| tin bottom into a lap-seam body, and Bo 
tead of double seaming on the outside | 
rows the seam tnwards and leaves the | 
of the can without any projection at j 
vottom. This die is intended not only 5 
louble-seam the bott mm inwards, but J sie : 
so curls the open end of the can out FIG. 4 
ds at same time a) = 
g. I shows the general construct D Se 
die, the bolster 4 of which is made FIG 
] _— FIG 
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Electric Drive for Machine Tools 
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of what had b 


fore been practically noth 
but a dumping ground. 


Mi 


Ing 


considered in line with Osborne's re 


marks about using white paint on machine 


tools, but, although an extreme case, well 


the principle of “indirect re 


ates 


u'ts,”” which are oftentimes fully as im 


portant as the direct results obtainable 


from a given investment. Many machine 
shop owners or operators who have adopt 
the last 


the fact 


few 
that 


ed the electric drive within 
years will bear tstimony to 


the indirect results obtainable thereby in 


increased operation of portable 
tools, 


stock and locating increased equipment or 


output, 


improved facilities for handling 


changing it to suit conditions, are fully 
equal and in some cases more than equal 


In Mr. 


to the actual saving in power. 
i quite probable that 


Osborne’s case it is 
with natural gas as a fuel the saving on 
this item would not be sufficient to balance 
the interest and maintenance of an electric 
transmission plant, while it is equally pos 
that 


obtaining variable speed and workng his 


sible superior regulation, facility of 


tools to the limit of speed efficiency, to 
gether with reduced cost of maintenance 
on belts, shafting, ete., would fully justify 
the 

One of 


iivestment 


large New England manu 


our 


facturing concerns has _ recently aban 


doned an extensive electric transmission 
system and returned to the use of belting 
and shafting, and there are without ques 
tion many cases in which individual motor 
driving has been carried to an extreme, 
with a resulting lack of financial economy 
Nevertheless, the rapidly increasing num 
ber of electrically driven instaljgtions and 
tue activity among manufacturers of vari 
able speed mechanisms designed to obtain 
mechanically the advantageous features of 
electric control, is a sufficient indication 
that electric drive has come to stay, and 
stay on its merits from a financial stand 
point. 

The advertising pages of the issue of the 
AMERICAN MACHINIST in Mr. Os 


appears contain twenty-four 


which 
borne’s letter 
cuts of individual motor driven machine 


tools, to say nothing of separate cuts of 


generators and motors and tools which 


may be driven by motors or belting as de 


sired. Is it to be supposed that the build 
ers of these machines are paying their 
good money for advertising unless ther 


is a demand for this class of apparatus ? 


Mr. Osborne says, “I would like som« 


one that has tried it to tell just what the 
gain or loss has been with the electric 
drive in a common, everyday shop doing 
common, everyday work,” etc Che 


Mr 


which al 


writer can refer Osborne to one in 


stance in 1 machinery in a four 


story factory, feet long and 60 feet 


250 
ca. |e ~) 1 , | P 1191 > > ie 
wide, inciuding such an equipment of iron 


ind wood working tools as would be 


found in the majority of “everyday shops,” 


is Operated entirely by motors, some driv 


ing individual machines, some shafting for 


machines and a few operating 


groups of 


This may be 
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elevators, blowers, etc. A recent efficiency 


this showed a loss under 


actual full load working conditions of less 


test of plant 


than 24 per cent. between power delivered 


to the generator and power delivered by 


the motors as an average for the entire 
plant. Actual tests of many similar plants 
I o 

using belting and shafting have demon 


strated a loss of anywhere from 40 to 50 
per cent., and while this difference may 
not be an important factor in productive 
costs wherever natural gas is available, it 
becomes a fairly important item with the 
New 


England during the past few years, to say 
Such an 


price of coal as it has been here in 
nothing of the indirect savings. 
instance as the above is by no means rare, 
held to that 


“ordinary shop” 


and can logically be prove 
the electric drive for an 
will pay. Unfortunately, by far too large 


a proportion of electric power installations 


has been designed and installed with a 


woeful lack of intelligence and experience 
in the treatment of the conditions involved 
and the results to be attained 


Boston H. C. SPAULDING 





A Milling Jig. 
Editor American Machinist: 
The drawing shows a fixture for holding 
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1 
Work and 





work that wi 
tually being done 
\s | 


shop with individual motors I wot 


had been reasoning it out, to 
my 


need motors whose total maximum cap 
84 horse-powet ae J 


WOTK 


ity would be 
now doing the with a 20 horse-pow 
gas engine without any lack of power 

reasonable to suppose that the power c 
more than 20 horse-pow 


sumed 1s not 


Of course the power needed to do certa 
work is entirely independent of the sour 
of that power, but the fact that 
that 


hand 


Was W 


rying me was I must keep so mu 


extra power on with the electr 


drive. 
By my figures I must keep 64 hor 
power on hand that are not needed in t 


As I 


needed or 


case of the gas engine believe tl 


extra power must be make 


of electric machinery would not advocat 


the use of such large motors, I natura 


look around to see why, and I come acr 


two reasons which are nearly alike: tl 


first is that it takes more power, general] 


to start a machine tool than it takes 


keep it going after it is started; and tl 


second one is that very few machine tool 


are doing work all the time that takes 

















plates 4 for milling the rectangular hole maximum of power. 
B. These plates had a 3-16 inch hole Te be able to handle the work and mee 

—— | 
A 1 B A+ A 

J it 3] B 
i] Wy A 4 
pen 
4 u 


\ MILLING 


drilled in each end and these holes were 


used to locate the work on the fixture with 


two pins, as shown. The tumbler C on 
the back of the knee saves the time of 
turning the screw back to take the work 


out. The screw requires only a quarter 


turn back, then the tumbler is moved to 
one side and the clamp can be pressed for- 
ward and the work taken out and replaced. 
This fixture can be made to hold milling 
work of various shapes and sizes and re 
duces the cost of the operation 
Cleveland, Ohio \. H 


Borrewing ‘ Power.” 


Editor American Machinist : 

\fter seeing your comments on my arti 
cle, “When will Electric Drive Pay the 
Ordinarv S|] op?’ and reading over the 


article carefully, I find that my language 


was not such as to carry clearly the ideas 


My use of 


he thing that 


the word 
started 


As I was thinking of the 


that I had in mind 


power seems to be 


the uncertainty 
I intended it to 


subject convey the ability 


these conditions the motor at each machine 
tool must be large enough to do the start 
ing and to furnish the greatest amount ot 
leads to the con 


for 


power needed, and this 
that 
keep on tap an available 84 horse-powe! 


ditions made it advisable me t 


while the total horse-power being used 
not Over 20. 


It is not reasonable to suppose that m 
being worked to its ful 
the that 


I am using is well 


engine is not 


all 


power 


Las 
average 


under tl 


capacity time, the 


horse 
20 horse-power and that the electric motor 


would not be delivering, on an average 


more than a quarter of their rated power 
and possibly considerably less 


] 1 2? 


I am willing to believe that as this poi 


1 
} 


is probably well understood by the peop! 
who design and build motors for sucl 
work they are able to do their work wit] 
reasonable economy, and besides, as y 
vy, the power actually being used is nm 
large, but I cannot forget the fact that | 
would need to put up the price of thirty 
mine motors in the one case and of one g 
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gine in the other; | d also have to 


ve the necessary attention to thirty-nine 


‘tors instead of to 


one gas engine 


power trom 


One machine cannot borrow 


ther in the i 


way that I had in mind whet nly 
motor 1s used, although as far as total 


ver consumed is concerned they d 
two machines were on one 


could bi 


motor 


o machines rrow power fri 


other a 
the 5 horse 
to run the big 


power tl 


is trying 


in it can 


» have the planer with its 10 


using only 2 horses 


power motor be 


wer, while the same condition would 


Ip the gas engine, or any other 


moto! 
it was running the entire 


of 


shx »p 


One the very valuable powers (not 


xactly horse-power) of many combina 


ms is their power to borrow. Some time 
» Mr Swift called 


» the 


Tecumseh 
fact that 


attention 
ci uld 


could 


an horse 


average 


» work that a 1 horse-power motor 


ver get started, because the horse could 
rk at a much greater rate than a horse 
wer for a few seconds. It would rrvrow 


and pay it back when 





netimes he forget e is borrowing 
tinuing that tor g will send a ma 
to the rep shop or to e scrap 
his habit of rrowing | noth 
™ time t v ] ds 
n and kept S ng hat ) \ 
net ] i { gott ; 
ral np c ) ’ 
» ¢ ditt ( yostors I 
the moderate ed I eng 
serve as very good f 
I mean, to tl evel 
ntl matte ee _ re ‘ 
Nat anyon t ng ¢ er electric 
tors or g en T W need any S 
tions—he has likely had 1 e thar 
ugh in his regular practice 
Che ordinary 9x12-inch ste eng 
d 15 horse-power. To ¢ t wel 
loo Yr lutions would ¢ for 75 
unds boiler pressure, if the ean efte 
¢ pressure be taken as one-half of the 
ler pressure tis no uncommon thing 
find one running at 200 r¢ ns with 
boiler pressure of 125 pounds, whicl 
uld give about 48 horse-powe 
i man buving a 15 horse-powe ctr 
r to do this work. In mat ses the 
n effective pressure \ ( ch 
gher than one-half of tl boiler pres 
wl will carry the engine still far 





[2-inch engine 1s called a 8 and a 
12-inch a 20 horse-power engine It is 
n my own experienc 


mean 


a speed of 


wil 
Ma 
hor 
ot 


40 hor 
p'ained 
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effective presst 


1 


be not far f1 
ny men have noc 


se-power, except 


1 ] ] i . ”) 
work that can D 
} 
or engine ind 


s¢ 


engil 


emed 


powel 


and s¢ 


150 revolut 
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1 
re Of 50 pounds ad 
ions per minute they 
m 97 hor! pow. 
nceeptio1 I © tei 
» ‘ ‘ ail ' 
: ut ot a givel 
1 
S ra | 1 4 
ed pows 
+] } ? ; 
es i l 
‘ I engin Wa 
\\ | s engin 
1 nd solid 101 t 
the buver cot 
t shies the engine 


was a poor one because it would not run 








noiselessly at 225 revolutions per minute 
and 125 pounds boiler pressure, although 
under these conditions it should give t 
least 200 horse powell Mt course rea 
son for this state of affairs is that the 
team pressure and revolutions have been 
gradually increased without the rating of 
the engines being correspondingly 1 
creased, and the fair way would have been 
to rate an engine a ding to the worl 
that it would do, without regard to thi 
size of the cylinder, or else to rate it by 
the size of the cylinder and try to educat 
engine users so that they would und 
stand that the power obtainable was 

ime taveete f speed and boiler pre 
Ir Either way 1 ther that might 
ir ugge sted, | drawl nd d 1 
vantage ind S VE hard to get pe 
eS 

Phere t t 
I t eng es | O I ( 
. oe 4 : 
¢ —_ ] , . 2 

oO t () ; 

tine of 1 engit ran 

leed Vou < ] ( CN ¢ 
; 
5 r " 9 
rilv b 141 Owe ‘ 

Oil + + \ te ( ? ] ‘ ‘ 
ustomers that eau - 
to run it. eve f dia y it ail 
planing mill dg ( g 
‘ ly takes mi ep thar ¢ 
er knowledge: ose that tl 

tr11 { ther : ic] 1 we 

No V people wl re ( ng the { 
engine witl ther motors have a whol 
t of explaining to d nd that often t 
people who nly reply may be f tl 
+ A le 1 20 1 T o é 1¢ 
; d t same w Lat th, ‘ 
did, d more, for it w t 118 1 
steam 1 ne Why, we've had 
t country long before 1 W evel 
thought of, and it’s pr n the d 
for you to be trving ‘ io = 
thing vhen your ! tion w t d 
t vor | neve did 1 eT seh fa3t) 
sta = so tent have heard 
ul I that tl peop ‘ 


met 
ne 
nece 
_ 
( 
engl 
eng 
Ciel 
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fy 
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ung why ( 
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horse-powet With steam at 80 pounds ly, other by consulting the workmen and to Jim. He looked it over and pronoun 
pressure on the boiler the engine could not foremen as to the best means of doing it just the thing I went back and 
urn the wells over. The pressure was _ things the sketch in front of the draftsn 
up to 100 pounds, but still the wells I believe that inventors and designer “Newt. here is the worm cutting 
refused to go. The pumper then went for exercise the faculty of thought transfer chine.” ““What, hey?” Newt said. I « 
the lease boss, and that worthy had him ence far more than they imagine, and that plained my rough sketch, but I saw tl 
un the pressure up to 110 pounds and still many a bright idea that pops up 1s taken something was eating Newt. He was 
they could not get started. They hunted bodily from the mind of another man [ surprised he could not say a word for 
around the lease to find what had gone wonder how many of your readers have while, but stared at the sketch. Fi 
wrong without finding anything. They did read and thought anything about thought he explained that he had been worki 
not consider it safe to run the pressure transference. It is well known that one on that identical plan for several days, 
any higher and, as the wells must be start- mind catches the thoughts of another, and had never made a scratch of a drawit 
ed or there would be trouble with the that, too, regardless of distance or loca had just gotten the scheme along to whe 
owner, they fixed up to try it with the tion. How often do we know what a man he had intended making a sketch that d 
gas engine, not expecting that it would» is going to say almost before he begins to show me 
move the wells, either. To their surprise feel the presence of another behind us, The machine was good \ boy cut 6 
the gas engine started the wells without suddenly think of someone supposedly ab- worms an hour; just had to stick them 
iny trouble. ent and find him near, and a dozen other but my bright idea was really Newt's 
Che steam engine had to be started from similar things of daily occurrence? E. B. ParkKHURS 
a standstill with the work all on, while the The superintendent who goes about ; agimeinamnediatamaca 
gas engine was gotten under full headway among the men and talks with them about Yield Point and Tact. 
without any work on it and then the work their work, and ways of improving tools Editor American Machinist: 
was thrown on by throwing in a friction and methods, will constantly get ideas Your editorial on “The Yield Point 
clutch. This clutch could be thrown in from them, even though they are not ex t page 1034, is one which I tr 
o as to start the work as slowly as de pressed in words, and many a good idea’ will be taken to heart seriously by 
sired. This gave the gas engine a great that he thinks he has evolved he will have whom it may concern. I wish to that 
advantage over the steam engine in start picked out of the head of some fellow who you for the clear and accurate manne: 
ing a load. After the gas engine had been perhaps had not gotten it clear enough to which you have stated the question 
used for some time it was found that it put into words for the correct solution which you pr 
could also borrow in doing its regular Many a time I have taken a man into pose 
work. The heavy flywheels on the gas my office to talk over a knotty problem However, with the facts given be 
engine made it run steadier and carry over with him, and while he may not have you may perhaps modify some of 
the centers of the “power” better so that offered a single good suggestion, yet be statements made, and perhaps agree w 
it could pump more wells than a steam fore he has left the problem has been the writer that “tact” is not always 
engine of even greater power on that style solved While he could not think of any solution of differences of opinion Wi 
of a rig thing to just fit the case, yet in his think barbarians without moral instinct art 
It is no uncommon thing to find a ingit over I have caught from his thoughts be dealt with, the rifle and steel art 
“power” that pulls ahead on the engin an idea that has helped me out sole means of teaching lessons. When 
during part of the revolution so that a One day I went to our master mechanic. — te!ligent beings are led by mercenary ri 
work curve would be below the level part “Jim.” [T said, “what do you think will be 9 sons or the spirit of commercialism, m 
of the time, and this makes a steam engine the best way to make this piec« Can you suasion will never answer; loss of mot 
run very irregularly in spite of a good form it all right if made this way, or had or business alone will bring them to ri 
governot! i better make it so?” Jim looked at my son: c., they must be made to suffe1 
This power that the gas engine has of sketches and stood thinking it over, when their pocket and a method of hammer 
borrowing on very irregular work is not -uddenly | said: Here, [ have it! We tongs alone will produce results Qh) 
always easy to explain, and a man who will just do that this wav.” And, taking persons whose actions are governed 
tries to have one run on work that is a_ the tablet, | began to make a new sketch moral principles, not perverted by qu 
steady pull, as running a big blower for “Say, are you a mind reader?” says Jim. tions of personal advantage or the spi 
handling shavings, thinks he has a weaker “No, why?” “Well, I was just going to of commercialism can be reached by “tact 
engine than his neighbor because his open my mouth to say that was the way More than twenty-five years ago the dk 


neighbor can pump more wells with his to do it. when you broke in. You have termination of the yield point, then ert 


1 


engine than he could with the same size done that same thing with me at least a eously called “elastic limit,” was _ easi! 


steam engine, while he cannot run his dozen times.” and very generally carried out in testing 
blower as fast with the gas engine as he I once got a whole machine from my materials \t that time testing materia 
did with the steam engine draftsman We made what we called a was in its infancy, and those, like mys 


I am not sure that I have been able to worm wheel, of which we used over one who were largely instrumental in intr 
use the various “powers” in this letter in| thousand daily. The problem was to cut ducing it in the mills, were careful at 


such a way that they will be what I intend, a spiral thread on the face of the wheel, painstaking persons, while the machines 





as I find it has quite a variety of meanings a small one ' inch in diameter. It took use were operated carefully and slow! 
in my mind W. OSBoRNE a good man all day to do a thousand of Very few mills were equipped at that tin 
them, and he had to keep busy with testing machines, and none employe 
Thought Tranference—New Ideas in a Shop. Jim was a “crackerjack,”’ but he was experts to operate them. It was a happy 
Editor American Machinist: “up against it’ with the rest of us for a go-lucky condition, and practical shoy 
Mr. Colvin’s letter at page 999 brings to little automatic or semi-automatic machine tests were generally considered sufficien 
mind some of my own experience with to cut that worm. One day I sat in the The effects of heat treatment and c 
new ideas in the shop. I am an inventor drafting room working over some scheme working of iron and steel were not know 
and designer in a modest way, and have and the draftsman was at a table near me except in the shops, but scientific explan: 
produced many machines, tools and appli I got tired and tipped back my chair to tions were wanting 
ances for getting out work that have been take a rest In about thirty seconds my Where methods for testing mater 
considered pretty smooth I am free to chair came down with a bang. I had the and inspecting same were, however, intr 
say that many of my ideas were borrowed machine for cutting those worms duced, friction at once arose because stat 


from men in the shop—some unconscious I made a rough sketch and took it down dards of excellence were not met 
I 














however, many of them, instead of trying 
» improve methods, adopted other meth 
ds to avoid losses which they could not 
be induced to change by tact, but which 


] . ] 
uld be remedied only by heroic meas 


In order to strengthen ron old rails 
were used in the piles before rolling, in 


spite of prohibition by the specifications 


and contract \ssurances were given to 
me in one mill t they would certain 
ly not use old rails for my materials, 


because they were too conscientious to do 
such wrong. It must be remembered that 
ld rails were at t 
crap. Examination of the crop-ends of 
the double rolled material, however, 
showed striking indications that rails had 
been used, in spite of the contract and spe 
cial promises mz 
showed, in fact, that no old rails were 
used in the piles during my presence dur 
ng daytime; but just before the day-shift 
lett, it was noticed that a small number of 
piles were built up for the night-shift 
which did contain rail scrap. I used tact 


1d went home to return about 10 P. M 


» examine the operation of the mi It 


vas readily admitted that the work on 
hand was under my _ supervision, and 


1 cas 
ted a 

_ 
Lit i 
nd the 





n myself 


In another case rails were also used, but 
» trace of them could be found at the 
mull No other Inspector had ever sus 
yp ‘ted the Pp ssible use of old rails Tests 
nd crop-ends, however, showed the use 
t rail scrap to be habitual. The manage 
ment challenged me to prove my asset 
ns and pointed to the fact that there 
vas not a single old rail in stock in the 
vards. It was noticed, however, that but 
bout one-half of the muck bar, or broken 
down slabs, used at that mill could have 
een made ther Further investigation 
rought out the fact that these works 
vere obtaining about one-half of thei 
ugh bars from one of their other mills 
ituated three miles off across the hills 
The detection of this decepti n had but 
ne effect: to bring down wrath and de 
nunciation on myself. Coul 
revented this ill-wil 


The practice of shipping rejected mate 


from mills to shop was so common in 

e early eighties that the writer v com 
pelled to use small private stan ps placed 
well-defined places on the material to 


dentify it. Was the prevention of such 
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he f tf dings ‘ 
y furnis g proot | e ot the act had tf 
ylit one ‘ | 1) { ceqd @g \\ \¢ 

\\ ro r¢ ; ( ne 1) < t é 1 i 1 
ts ¢ t r , ,] vel ? 

\t the same works dete finishe ; nm 
vork provided wit the reje n mark y that 
was quietly hipp d I t] \\ rk bv si\ 1 
nigl it this decepti ( ected at once prov 2 \ 
nd 1 ( ef eng r et ( oO ccept thie \ 
the material at the ge site more than by {-ou 
100 miles from the s nd it was com persisted 
pletely cut up in my pre ce upon proving Cl Q 
the presence of t ejection marl poping of 

Or: her incid vl happened at \ I 
the same works w that during my ab in tl \ 
( ( rive Nol W ¢ PLUTIC ed incl ( d 
irget n called { yy the contract in penditure 
bout 150 1 sx to »4X ( cretly 1 
plate teel TI 

\ last incident w h mentioning w , — 
ccurred at the me we 3M 1 deli He 
erate attempt ( 1 \ ry rec 
eye-bars during t roc f ink ng ( ed 
ind to retaliate for my covery of shady pt 
ctions bv 1 ning reputation 1 1 ‘ res 
engineer he facts we follow ve of th 

Tests of mpl I r of ful i f iror 
SIZ eye-Dars Made I l ( ne mate given 
I d proved to t method of ertior 
so-called annealing was a most deleterious n 
ind dangerou 1 Further private tests nter al 
had shown t I ] pid and Wi ( 
very reliable met ( 1 be d in the \ I I 
me furna ) n itisf o the inte 
tory ec t ne ( \ t mT \\ ( Ms ( 
lad neve be | ned befor \fter \ Dp 
much discussion and use of ta neers disc 
proposed to n t hic { ding 
prove the matter \s | dee] te le to | d 
ested eP 1 | wt hat ron ' 7 
‘ \ ] f - ; = f Ifilled cn 
ed bet quitting t | make nig I 
I hat nn ructions ; wed chy ‘ 
nad not misunderst ent » the veight o1 
shop 10.30 4 \I a > my m r dvanced 
ment, saw that the fireman had raised a 1 to ca 

blaze ot such fiercene it 1 i few hour m How 
more the bars might have fallen to pieces, chin ‘ 


When the fireman noticed that he was of the test p 


observed he dropped his shovel and ran 
but returned in a few minutes to explain 
that he knew he was doing wrong. but 

) ¥ 11 | 
was only tollowing personal instructions 
trom the superintendent to “burn those wi 
bars by firing like 1 .’ not thinking that « 


any one would suspect another trick Phe or boile 


result of this was the dismissal of he n 
superintendent, but can anyone think that wu 
I was treated fairly, or should I have used 1 
tact n this cas } 


whicl caus dl me end of 1 ‘ ; 
the largest bridg ops of the « | 
nd ask whe ! ( ve pr ' 
vented antagonism ! ( ( ( tr 
endet who w P Usi . 
berated me tor my 
e] ng ne +} A ’ ‘ ; 
et he t ~~ , ‘ 


| ' 
ecto 
, 
| { 
\ rid ( 
( V1 
ved wit 
] ’ ¢ 7 
format 
‘ 1 
lof 


\\ i. ( 
Per 
ment 

nt ire 
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( Ti 
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vets were 
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ne n 
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Now, because this condition exists, the 
effort is the 
the determination of the yield point from 


made to force exclusion of 
so-called standard specifications instead of 


back to former normal conditions 
the 
could be determined with accuracy 

When in 1808 | \merican 


Society for Testing Materials, the 


going 
under which properties of material 
founded an 
larger 
manufacturers thought they saw their op 
portunity to establish and introduce stan 
dard specifications based on a spirit of 
commercialism. But so as to make it ap 
pear that these specifications were really 
representative of good engineering prac 
tice, the collaboration of independent en 
gineegs and men of learning was sought 
The result has shown, however, that the 
latter took no part in the proposed work 


Now 


known, 


whatever every steel and material 


maker has from his 


study of the effect of heat and mechanical 


necessary 


treatment of material, what results can 
thereby be obtained, and they know also 
that these changes are all-important and 
the finished 


persons referred 


decide the quality of ma 
Now the 


to in previous paragraphs as working so 


terials. same 


diligently in the steel works and bridge 


shops, now again turn up and work with 


might and main in this society to push 
through their cunning schemes at any 
price. 

They, one and all, from the studies 


necessitated by their employment, know 
and have known for years how important 
the determination of yield point and duc 
that 


essential characteristics of 


tility actually is, and these are the 
all materials in 


how 


proving they will wear in service 
and how long their life may be 
Nevertheless, these same persons are 


the rejection of the 


determination of the yield point, and be 


the agitators urging 


cause of their earlier opposition to me, 
for the reasons above stated, they again 
ittack me because I stand in their way of 


exploiting another trick by which it will 


he practically impossible to grade the 
product of a mill or steel works, and will 
compel the acceptance of any and_ all 


products they may choose to produce. Un 
der all these circumstances, does it appeat 
Is it 


that clubs and sledge 


reasonable to try to use “tact”? not 


much more likely 

hammers may bring them to their senses? 
Gus C. HENNING 

[A traveling man once entered the office 

of a 


offered the manager (an engineer) a quan 


large manufacturing concern and 


tity of a certain metallic alloy containing 
tin at a certain price, specifying the pro- 
portions of the different metals to be used 


in making this alloy. Now the engineer 


knew that an alloy containing the speci 


fied amount of tin could not be furnished 


it the price quoted without loss, and he 


also knew that it was expected that he 


would accept the alloy, use it, pay the 


price and never know that it was entirely 


different from the article specified In 
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other words he knew the man was trying 


to cheat him. Did he bristle up and “‘in 


dignate’? Did he give solemn and force- 


ful warnings of wrath to come? Oh, no. 


He was as calm and pleasant as a sum 
mer morning and gave the man a large 
order. When the metal was due he saw 


that he had enough on hand from another 


source to keep him going for a time, and 


when the first shipment arrived deter 
mined, by a_ specific gravity test, how 
much tin was in it; which was very little. 
He then wrote the company as follows: 


shipment 
, but think 


about it, 


“Gentlemen, we have received 
of alloy as per our order of 

there must be some mistake 
which we would be glad to have you look 
into The specifications call for 40 per 
cent. tin, whereas our tests show slightly 
less than 7 The reply was to 
the effect had 


in shipping; would he “please 


per cent 


that a mistake been made 

return at 
— . — = r all ill be it 

our expense and proper alloy will be 1m 


The 
et a great bargain, 


mediately shipped”? This was done. 


mianager got his alloy 
the makers never suspected that he knew 
they were trying to cheat him, and they 


also knew that there was no use trying to 


do so. No names were called, no clubs 
were used, no animosity aroused, and yet 
results were obtained—i. ¢., the villain’s 
vile plots were thwarted and virtue tri 


umphed.—Ed 


Machinist : 

Referring to the editorial at 
1034, on “The Yield 
that the 
of the 


Kditor American 


page 


Point.” allow me 
recommendation of the 
American Society of Me 
the effect the 


vield point be omitted from specifications 


to say 
committee 


chanical Engineers to that 


| carbon 


for steel applied only to ordinary 
PI 


steel not tempered or subjected to special 


heat treatment, and not to nickel or other 
special steels The chief reason for such 
1 recommendation 1s the following 

For many vears it has been customary 


to insert in specifications for ordinary steel 


(plates, structural shapes, forgings, ete.) 
the requirement that the elastic limit (or 
vield point) shall be at least 50 per cent 
of the ultimate strength. There is, how 
ever, no case on record in which a steel 


which fulfilled the three requirements as 
to tensile strength, elongation and con 
traction of area did not also fulfill the 


fourth requirement as to elastic limit or 


yield point. The three requirements, to 
gether with the chemical specification, are 
sufficient to insure that the steel is of the 
quality desired and that it will have a yield 
point at least 50 per cent. of the ultimate 
strength. The fourth requirement is there- 
fore mere surplusage and might as well be 
In fact it has been abandoned 


the 


abandoned. 


for many years by many of best in 


formed engineers 
Your suggestionthat “it is not improbable 
that 


very many engineers are led astray” 


on this matter of the yield point by a cir 
tech 


KEN1 


cumstance personal and not 


Wan 


purely 


nical is most amusing 
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[Amusement can be found in almost 
anything for some people, and often in 
things that are anything but amusing for 
Whether this matter is or is not 
really amusing depends upon the point o 


view, and to show that it can be regard 


others. 


from a different standpoint one needs only 
to refer to the letter preceding this fron 
a recognized authority on testing of mate 
and 
up’ for this issue previous to the receptio1 


rials, which letter was received **mad 


of the above. 





A System for Keeping Tools and Jigs in Machine 
Shop. 
Editor American Machinist : 

Having charge of a toolroom in a larg« 
machine shop, I found the foreman befor: 
me had paid no attention to any system in 
keeping tools and jigs, and when I took 
hold of this department it was very much 
like a Chinese puzzle to get acquainted 
with the jigs and appliances it contained. 
To ease matters for myself I began to 
number all jigs and appliances from I to 
just as I across them. I also 


1,500 ran 


looked up the drawings, made notes in a 
ledger of the jig number, what it was used 
for—drilling, planing or milling. If it was 
a drill jig, I also wrote down the number 


of loose bushes it contained, and the dif 


ferent drills, rose-bits, taps, etc and the 
pattern number of the piece it drilled 
I numbered all the jigs with oval brass 
plates, placing them on the jigs, so as not 


to interfere with the working parts in any 


way. Then I took all the special tools, had 
t&x1oxio inches. I also 


boxes made about 


placed on each of these boxes an oval plate 


corresponding in number with the jig, and 
in them placed the special tools. Then | 
had shelves put in the closets in the tool 


room to hold these boxes and the jigs and 


appliances. These included all th 


the factory 
It took about three months to 


accom 


plish, involving, as it did, collecting these 
different devices from all over the shop. 
Then I took the ledger in which these jigs 


had the drawing-room 


different 


were numbered and 
make up blueprint books for thi 
departments, containing the jig number, 
the tools for each and the detail number 


of the piece that was used in the jig. Then 


I had a 


each drawing, giving the jig number and 


small blueprint 


strip pasted on 
after it the detail number, so that the per 
son using the drawing could tell the jig 
use on the 


number to piece of work re 


gardless of any instruction from his fore 


man. The tool-keeper also knows from 
the tag on the work what jig the person 
needs. Each foreman has one of these 


blueprint books at his desk, so that he can 


instruct his men just what jig to use on 
any particular job. When a workman goes 
to the toolroom and hands in his check 


for a jig, the tool-keeper by looking in 


his books can tell him how many tools 


to use to do the job, and if the tools are 
not special he gives him a separate tool for 


each check; if special, he puts one tool on 
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he box, and when it comes back the tool igreed that this shaft should be finished as a rule, permit the re y of damag 
keeper by referring to his record knows in three weeks, but there proved to be ; which can be ascertained only by sp 
how many tools the box contained and delay of several weeks between the stipu ative methods ! ery f 


holds the man responsib 


re not all returned delay caused the ice company, it claims tl local « 

Each month I report to the drawing- considerable loss of profits through idl culiarities of th ‘ 

om all new jigs and tools made, and ness of the machine, and hence it was un ts ability 

ny changes in jigs, which are added to willing to pay the pr igreed upon for for the disabled 1 his ther « 
the blueprint book that each foreman has. the shaft nents of injury not at gt y fi 
In this manner we never lose track of Che machinery building company sued the breach of t contract resumably 
ny of our jigs If a casting is changed, tl ice company in the court of common within the contemplatior parti 
[ receive notice from the drawing- pleas to recover the price—$498—with in the re ! 
room if the change will affect any terest The ice cot ipany fled a ct Chat which t uy t dor 
gs, and if SO, | have the 11¢5S cl inged petition illeging $3,000 dat age thir ugh ow to be the true tm I | mage 
before they go out into the shops again. the delay, and introduced evidence as the value of the u ft ne int 
By doing this we save work from being the extent of its business. etc.. to show the business during the ti f « y. 
poiled, or at any rate it will save time larg profits which might have made aid ng ( 


Vv being discovered before used lL have had the machine for which the s] itt was the admission t evidet to the « 


the tool and jig cupboards locked at all intended been in’ operatiot his, of city of the machine and t extent 
times by the tool keepe r, So if any tools course, W yuld more +] n WIDe out the haracter ot tl cK ( 


ire wanted, they must be obtained through price of the shaft, and it is inferable from Such evidence is “‘t lered 


him. This does away with all confusion, — the report of the case that the ice company sessing the rental value, t gh not c 


t I t 
or the likelihood of tools and jigs becom sought an affirmative udement for the stituting the ~ 
* ] — : 
ng lost $3,000, in its favor. dimi nished, perhaps Feature I ( ( t 
[ also have a board made with hooks on by the price of the shaft The court of case seem to be, t fact that the ice 


, each hook having a jig number stamped common pleas, however, dismissed th pany's plant w peration 





pposite it, and if for instance work 1 cross-petition and awarded judgment in meré pl ! 
this is shown by check favor of the maker oft the haft for the tl fact, alr tou po that th 
ng on hook number 353 $408 with interest circumstat 
IZ Is In USé In d of The ce compat ' led to the « cuit tv of the | t 1 1 
ere 1s a blueprint strip) court. which sustained Ww. eX re | v1 
numbers on it that the cept in dismissing thi il itr king t 





e ft ] ner | isae ] 
Keeper | S S ue { the ce. ne t S1= 000. the 
t} ney her ] 
I mp ( cupboard cont 1 SO p mpany \ ent 1 f e the { 
ere 18 nothing <¢ Nplic¢ ited about it terest - +i ‘ ~ —— a ‘ f ¢] il! 


I have been using t 


his system for the delay ($113.44) d d 1 ( ' 
past six months to good advantage. and tract ny tor d 
tract pric 
find it works very factorils nd we conce Cl ! t 
er have anyt g splaced. It makes  ¢ fy tl ( 1 the 
( rb ple it f too ep nd ‘ » to the Sup ( I | I 


n fact veruvhody dealing with is Gy | | li 
b Eat VEE yey 6S . , \lso, is reversed tl tw wer court It Nickel Steel Phenomena 


Q 2 la y*¢ only t t ny 1 (; 
ving 1s made many times, the chief e1 titled to d g t eacl rt 1 

rineer by looking ! g¢ book can ve , ca a j it that 1 

€ company much ne nd money by t] ( el tiot \ led y t ' 
t ing some of the existing tools or jigs ( er n tl tt : 
whereas before he never kn WwW what S ( t nad | | 

he shop contained Che syste s also e¢ erely tl | , ! I 

ry handy for th ock-taker nex tes . ] 1 t] : 

Epwarp R. Conners ppropriate red rding t ' ;, 
i ' S 
— ¢ ) ul derst ral Oo t I ' 


Py EFET But , 4] n were 1 7 0.4 f 
: lating ¢f the 1 fs ’ ] day "6 ~ ‘ "4 
\S RI} OF} DA™M GI FO ) HW = 
: ce) he ( mpet | oe T d r¢ oOo 
PING A SHAFT . 5 
' 1 ] + +1 lie ] — 4] a T 1! é ( t 
1 P iS < e na Ll ( I , aes 
The Supreme Court of O ately ; 
rf aed i very wWISTT tT Ve ( ‘ \\ cn woe 
- Wi OCS estneery d 4 } ; . thie al ) t Pa) ( ) 
O Show the variety ot view which it is . 
, tion of both part t tl t 1 £ gy wy] 
ssible to take n 1egard to the relative : ° 
the contract ) 41 1) hile } EF ate, cent f f 1 ’ 
nt of parties to mtr é there 
b h of it” \ re 
iS bec breacti oft al ore } ) to 
4 eae B e the Syunre ( rt tal +] t | I 
e time ot tulhilment \r , nufac 
] ¢ wosit 1 } \ Y it +] ‘ ny I ( 1) ! ‘ 
Iring and « ls ve co d . 
1 : doe so witl e qualit itor y SED 
ed Ot a company whict Vi 1 dey i . 
. si : , face 
t ice chinery, a wrought-iron shaft subtle distinction in applying the prin 
g i . 
le with cra nd pins y re ce a bv the ice company of t re profit Nf ‘ 
I a ‘ ‘x 
ken one on a 30-ton ice chine, at a which, as the latter's tes vt d 
4 ~ ) 7 
( ot $4908 \c rding + veight of 1 were pt ' p thy Gc c 
\ Ie Ct (although d sputed ) t was cle \ ] hy aoe t S 
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The Manufacturing Operations of Uncle Sam. 
Members of the House ¢ 

Naval \ffairs who have been 


Inspecting 


mmittee on 
visiting and 
the various navy yards of the 
country seem to have been impressed with 
the queer practice of having for each bu 
reau a complete manufacturing organiza 
have 
abol 


feature of 


and they 


yard, 


tion within a given 


condemned it and recommended its 


ishment. This has long been a 
navy vards calculated to afford amusement 
to those who know something of manufac 
The that at the 


instance, it should be 


turi idea 


g operations 


od 


Boston yard, for 


necessary that the Bureau of Steam Engi 


neering, Bureau of This, Bureau of That 


and Bureau of the Other Thing should 
each maintain its separate and distinct 
foundry and machine shop within each 
navy yard, and that naval men should 
contend that such a thing is necessary is 


simply amusing in view of what is known 


in these modern days about manufacturing 
operations and how to secure the greatest 
efficiency in carrying them on. There is 
of course another side to it, not so humor 
ous and that is found in the fact that many 
thousands of dollars are annually wasted 
We think that the indus 


trial operations of the United States Gov 


by this practice 


ernment will never be carried on in an 


efficient manner until there is a Depart 


ment of Manufactures, whose head will be 


a member of the Cabinet and an experi 


enced and successful manufacturer, who 


shall have entire charge of all manufactur 
Ing Operations ¢ 1 on by the 


irried govern 


ment, from the making of postage stamps 
to the building of big guns and battleships 
We expressed this opinion many years ago 
in these columns, and it is 
that 
sible that the manufacturing done by Unck 
Sam shall be 
| 


our 


conviction 


this is the only way to make it pos 


well done—done in a manner 
creditable to a nation famed for its manu 
facturing triumphs 
Mosquitoes vs. Engine. 
Those of us who find it expedient to live 
in the wilds of New Jersey have an abiding 
faith that we can tell tales of the exploits 


of mosquitoes which are not to be matched 


elsewhere; but it is evident that we must 
look to our laurels or consent to take a 
hack seat if the Missourians are to be 


allowed to turn themselves loose in the 


manner exemplified in a dispatch 
dated St 


a Philadelphia paper. 


press 


Louis, July 23, and printed in 


It reads as follows: 
“Mosquitoes have caused the temporary 
a 700 horse-power engine in 
the 
Alta Sita, a 


For several days the engine 


stopping of 


the plant of Pittsburgh Reduction 


Company, at suburb of East 


St. Louis 


had run less smoothly than the engineer 


liked, but he found difficulty in discover 


ing the trouble Raising steam in_ the 


boilers to an unwonted pressure had no 


apparent effect on the engine Finally, 


in spite of the exertions on the part of 
the big drive wheel stopped 


that 


the stokers, 


machine showed 
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attracted pe yssibly by 


mosquitoes, 


had mashed to death on the crosshead 
and along the piston runs until the 
formed a gummy mass that even ste 


pressure could not overcome. The factor 


has screens.’ 
If it 
Exhibition 


now 


should turn out that the ent 


grounds would have to 
screened in next year in order to keep tl 
serious mat 


engines going, it would be a 


ter, and the engine-room liars would ha 
a hard time exaggerating the facts 
hard t rgerating the fact 


Retirement of Martin Fox. 
Martin Fox, who has long been at 
head of the Iron Molders’ Union of Nort 


t 


from that pos 
tion, ill health. W 


find in The Iron Trade Review of July 


America, is about to retire 
owing to continued 


the following account of him: 


“Martin 


about fifty-five years ago. He 


Fox was born in Cincinnat 
served 

apprenticeship to iron molding in Res 
foundry and worked continuously at 


t 


connect 
Nort 


Fitzpatrick, pre 


became officially 
the Molders’ 
America. In 1880 P. F. 
dent of the union, appointed Mr 


trade until he 


with [ron Union of 


his clerk and in 1886 the union created 1] 


office of secretary, electing Mr. Fox t 


the position. His executive ability 

made itself felt and it was no surpt 
when, on Mr. Fitzpatrick’s retirement 
i890, the Detroit convention of the Ir 


Molders’ Union made Martin 
cial head 

“Always a friend of peace, one of 
first acts of Mr. Fox as president 
with the St 


\ssociati 


interminal 


into negotiations 
National Defens« 


ending the 


enter 
Founders’ 
with a view to 
conflicts between the organized iron m 
the manufacturers, wl 


had sadly handicapped the stove manufac 


stove 


ers and 


turing industry during the eighties | 


these efforts he had the hearty co-operati 
of Henry Cribben, then president of tl 
defense association, with the result that 


i891 the foundation of what are n 


known as the conference agreements w: 
of representatives 


Under thi 


laid at a meeting 
the organizations in Chicago 
arrangement there must be neither a strike 
nor a lockout until investigation has bee 
made by impartial representatives of bot 
associations 

industri: 


“Conciliation, as applied to 


disputes, was not so much talked of in 180 


Mr. Fi 


the bitter opposition and hars! 


as it is to-day and in its advocacy 


had to face 


criticism of many members of his unio1 
But, despite all opposition, he succeede: 
in bringing about the ratification of wha 


is conceded to be the first undertaking 


the United States between associated mat 
ufacturers and organized workmen, wher 
by both parties were pledged to arbitrat 
differences 

i899 and 
elected 
Molde rs’ 


piloted it through one of the 


‘In 1895, IQO02 he was succe 


sively re to the presidency of 


Iron Union. During these year 


he not only 
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lost trying pr ds of its history ‘ | protective envelope ed t : \ 
one of the most substantial trad ms following re ements 

1 the country, but won for himself and | i. 3 ve intended f 1 g f 
ganization the respect of Amer foun en tw r ! 

Irymen. Shortly after the organization 2. To prevent tl ving of fragments for 1 

{ the National Founders’ Association, it the shop ble. « 

will be remembered, Mr. Fox made ad Ni oO inpe he exect f tl 

vances to the representatives of that asso work on whatever part of the whe« 

ciation with a view to still further apply desired to perform this work t ‘ 

ing the principles of peace and concilia 4. To retain its effectiveness though 1 


ion. The New York agreement of 1899 wheel be worn away tive 
was the result. Not only on the question 5. To be adapted easily to the different = prov ss dur e thar ult het 


f arbitration of disputes did Mr. Fox take tvpes of wheel frames In 
| 7 








idvanced ground, but his attitude upon 6. To be sufficiently cheap for a read ive been fou mM] nd p 
the molding machine question, apprentice ad t \\ 
ratio and other vital issues marked him as Competitors should deliver to the Pre tb 
n advanced thinker in the labor world, dent of the Association, 3 rue de Lutece, 
nd, though conservative in many respects, Paris, before December 1, 1903, very ( 
progressive and broad-minded when con complete descripti of device they . _— 
dering the problems which confront iffer, with drawings 
\merican industries | se competitors whose designs sufi ' ce of R 
‘Fidelity to principle and to obligation, ciently meet the ap il of the Comm | \ 
firmness, and a high sense of justice have sion will be required to furnish two actual — construc n. prineipk f \ | 
marked Mr. Fox’s official career Though samples of the device ne of these to be trations, engra\ f 
me of the strongest characters among iounted, at their « ( d t na d g | ) 
\merican trade union leaders, his retiring nated shop for a fifieen-day trial, and the | preparat f 
lisposition made him averse to notoriety ther to be subjected 1 wheel-breaking ¢ { { 
He devoted himself to the Iron Molders’ _ test Notice of admission to these two fice, 
Union and never sought in a wider con tests, with necessary information, will be f 
stituency to command applause or attract given to competitors betore ebruary 1, ved 1 the g f 
dmiration Not the least of his powers 1904, and the test vill begin me tw edg 
was his ability to secure the willing and months later v4) 
yal support of his associates, this con | s\ ed w ( , I 
ributing in no small degres he success | y of the vent ; . 
f his administration sed to take the necessarv measure 
Mr Fox is well kn wn mong the secure this prop t\ he ) it 
foundrymen of the United States and Car however, reserves the right to publish the 
da and is held in very high esteem by all designs \ prize of 1,000 
ho have met or had any dealings with warded to the most deserving candid 
im. His name is generally regarded as a r will be divided according to merit , ee 
mbol of good f } nd fairness and it \\ ne d t ‘ 
nav well be said that he whole f ndrv ( \"¢ c oO 
dustry will regre he necessitv of 1 ‘ submitted ft ‘ i t t C , & ( 
remature retirement trom act e lead ld be \ 4 it 2 
hip from the Diree t e As ition 
Mri Fox S VICWS O1 the appre ntice aue the ( g 
( ‘ 0 1 
ion Were given In an article which he con —_— 
¢ * q cit ‘ ? 14) | 
tributed to our columne, published Dec ; ’ 
rl] 1 lumng, blisl Decem = ” : ; 
or : a oe American Locomotives Appreciated in Bavaria. gayi}, of of fect SI 
ver 24, 1896, and forming a part of our ie 
- ¢ : James H. Warman, United Stat Cor 1 la Admiral M 
iccount of our apprenticeship question i é ae : as ses 
‘L: - 4 . ’ General at Munich, writes as Tollow rranged +] . I ae etl eal 
his article of Mz Fox's shows him to be eis ' arranged a iry ning \ 
¢ 1 , , The German papers have recently beet a : 
careful, clear thinker, one who recog , a , _ . three re n servic e middle tur 
a " —- | ; 
ing the I i ! \ 1 , 
nizes that there is another side to the ques circulating t rep nd ha even a as — a arn ik 
1 72 1 +S ned currency nN the | ng! sh press, hat . . . 
1oOn he aiscusses, and tairlv meets it - t | usts ft the ther tw ; eat f 
' rae ‘ 
and the locomotives which have been pur 
— —EEE ’ ’ 1 7 ’ 1 = \t ( 
: ail , chased in America by the Bavarian state ” ; 
International Competition for Emery Wheel ‘ a : . « wdinas teaming speed ¢ rotation f 
~ railways ley othe ist three years had . : 
Guard. ; ; +] 
Wiss Ansociation des Ynducteicle de PTOVC™ Misatissectosy, O06 tom enw Cee | 
. Lise d 1 Wy cant ais nd of ‘ ‘ f 0 D é 
France, as stated by La Metallurgie. h ity had been ca ed into question, In | 
P ’ ° ese repo! S sO assertec t eX I I l 
pened an international competition” for : 
. 1 : perts had declared that the American loc d ( f the ve 
the design of a protective covering 1 
1 } nN ves could \ st at bes trot eight 
guard against the flving of tragments 
, ‘ hy te \ vhi | ymMotir ! 
from a C pie i f irtificial oTil Ae g vheels. ) n veal ii¢ ( nN r mit , 
factured in Bay | d servic f 
grindstones not included There is iW : 2. y ( g 
thirty years d for these 1 , 
1 Franes itended to prevet i i : : ; 
, Ve is becat I re 1« ‘ . 
Oss bh 1 g oft \ met ) ! A ; 
1D the ft tl r t \1 ricat ) 
Illy in e | ft rotat danget ‘ 
o 1 { { 7 
- 1 1 { ‘ a lM 
S vicinity if vwheel. o nding ¢ 
° ( re ; if . ] 4 ( t rt or 
r other | Vv piece of mac C1 evoly 
P ¢ ‘ ec } ed | Og 0 On 
ng at hig pee But t . ion ‘ 
ems adi veat ( ‘urity 7s I re that 
] ee fet Sen f Q Q4 
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RAPID REDUCTION I 


Some New Things. 


RAPID REDUCTION LATHI 
The accompanying illustration repre 
sents a new lathe which is a recent pro 


duct of the F. FE. Reed Company, of Wor 


cester, Mass The he idstock will be seen 
to be divided in order to admit a larger 
cone pulley than the usual form will swing 


The lathe 


by this expedient a 


shown is of 24 inches swing and 


cone pulley having 


its largest step 20'4 inches im diameter is 


accommodated 
The fe 


ature of the which is 


lathe espe 
cially noticeable is the arrangement of two 
tool-posts on the carriage. The rear tool 


is of course inverted and each post is 
idjustable for hight after the tool is set 
Each post has an independent cross-feed 
screw and the rear one has a short inde 


pendent adjustment screw which operates 


length ise of the bed 


In operation the front tool 


\THE 
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reduce the 


justed under a light feed to 


work to the required diameter, when the 


rear tool is adjusted to the s me diameter 


and by the special adjustment just men 


tioned is adjusted lengthwise of the bed 


until it divides the chip. This done a spx 
cial lever throws in the quick feed and thx 
machine sails in. 

The lathe 
pan, and has also a pump for the plentiful 


has 


back gears, a 


will be seen to have an oil 


} 
supply of lubricant. The countershaft 


two speeds, giving, with the 


total of twenty speeds to the machine 


ELECTRICALLY DRIVEN PLATE PLANER WITH 


MAGNETIC CLUTCHES 
shows a 32-foot, heavy 
fitted 


reversing 


The illustration 
plate planer by Hilles & Jones, 
a Westinghouse 
clutches. 
and 
to the 
tool is accomplished by 


motor and 


The 
speed. It is con 


magnetic motor is of 50 


horse-power slow 


nected directly driving screw, and 


the reversal of the 
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\ FIFTY 


SPINDLI 
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DRIVEN PLATE PLANE! 
magnetic clutches within the case. In ad 
dition to the usual pair of tools arranged 


to cut in both directions, t 


third tool fitted with vertical feed 


ries a 
The machine has been installed at the 
United States Navy Yard at Charlestown, 


Mass., 


armor plate 


vhere it is used for planing 2-inch 


\ FIFTY-ONE SPINDLE DRILI 


The half-tone shows a 
M.S. Andrew & Co., 


machine 


machine built by 
Ohio, for 
fifty 
at number of 


Cincinnati, 


agricultural work It has 
one spindles, and will drill t 
high carbon 
and 
drill spi 


ends of the 


inch holes at once in mes 


steel 
The mode « 


cutter bars of mowers reapers 


ndles 


f driving the 


is plainly shown, The lower 


spindles run in phosphor bronze bearings, 


while the upper ends have several solid 
collars upon them to distribute thrust, 
and these run in corresponding grooved 
bearings. The rent to be drilled are 6 feet 


6 inches long and are held in a chuck 
which is adjustable for different sizes and 
patterns The table with the work is fed 
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ip by a friction feed, the larger pulley 
for 


n the horizontal shaft in 
this feed, for 
the quick return, 7 to I, stops being pro- 
vided for the frigion clutch lever to deter 
\ gea»re 


pump is attached to the machine for sup 


front being 
a = 
while the smaller pulley is 


mine the travel in each direction 


] tha -3]] st} ¢ . ¢ tre. 
plying the drills with a continous stream 


of drilling compound, oil or water, return 


ing the liquid from a lower to a higher 
The countershaft is a 


tank. part of the 


machine, or is carried by the frame. It 


has the regular tight and loose pulleys, a 


pulley for driving the pump and pulleys 
for driving the main shaft of the machine 

A SPEED MEASI INSTRI 
A reader of the 


referring in a recent letter to the growing 


RING MENT 


\MERICAN MACHINIST, 


importance of the determination of thx 


cutting speeds allowable in machine tools, 




















A SPEED MEASURING MACHINI 
spoke of his own satisfactory use of a littl 
instrument for determining this speed, 


known as a Rotary Measure 


We there 
to the 7 


upon wrote nanufacturer of the 


instrument, and have made the engraving 
The instrument consists 
+} 


h roughened 


herewith shown 


simply of a steel wheel wi 
edges, the circumference of which is pré 
‘isely 6 inches. At each turn of this 
i projecting pin advances the 
hand one graduation, two rotations of th 


measuring wheel indicating, of course, one 


foot upon the dial Phe graduations o1 
he measuring wheel are sixteenths By 
loving a press-button at the back, botl 
ils may be instantly set to zero, and 
Is instrument set in that way and placed 
gainst a piece of moving wi give! 


loment 
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ind Ce ‘ ( ( \ speed at ‘ | t l C1 t ( mp sed 
, ; 
vhich e work is 1 g i s whi 1 groove 
Phe ist Ment se $ ) ‘ bstat t r n ¢ o 
tuiy made no rie v ( I ra n i ri ) \ \ 
to be we dapted t ny speeds used g t whi 
. ] ] 
( ‘ Ops nd 1s Xpensive rm ve 
le } 7. 
1 Is n e by the Ste ¢ ete \l ta c ) P WW p 
turing Company, 100 | ‘ ( cag shi c ‘ ; 


VARIABLE SPEED COUNTERSH AFT driven by ( i nect 
The accompanying illustrations show a_ ed to the counter It by vertical shaft 
new variable speed countershaft which is I kn ] 1 \n edg rovides 



































FIG. I.) VARIABLE SPEED COUNTERSHAF1 
being placed on the market by The Speed just above the hand wheel on which marks 
Control Company, The Bourse, Philadel may be placed whereby a speed that has 
phia, Pa. It will be seen to bear some been determined as correct for any particu 
resemblance to the well-known Reeve r job may be obtained instantly whenever 
-™ 1) 1 ee ede taal — 
machine, but the re-emblance 1s in ap tha ) a ed 
. : ] 1 
pearance only Phe ) VS W en to carry 
F | j »CO rERSHAF1T 
Figs ind 2 the « intershat thi ‘ I ne ir 
ent nvertes wn being © g and I ning 
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force when they are in a position where 
he normal position of the driving belt 
Id not retain them The arrangement 


of this belt, as well as of the driving belts 
hown in Fig. 3, which is a cross-section 
f the pulley 


showing three adjustments « 
diameters. C is the constant or driven 
and I’ the variable speed or driving pulley 
Idler pulleys are provided over which the 
belts pass in a loop, the arrangement being 
such that the slat pulleys are completely 
embraced by one or the other be It Phe 
idlers are arranged to shift to and fro as 
the slat pulleys are changed in positon 
the movement being automatic 

Our readers will naturally ask how the 
varying length of belt due to different sizes 
of the pulleys is taken care of. In the 
early machines a compensating device was 
attached to the idler pulleys to maintain 
the belts taut, but it has been found to 
be unnecessary—at any rate on the smaller 
izes. At the high speed at which the belts 
are driven they do not take the straight 
lines assumed in Fig. 3, but form curved 
lines which accommodate this action. It 
has been found that the smaller sizes work 
g device, 


toad 
1 


better without the compensati 


but it will probably be used in the larger 
sizes 

It will be observed that the machine 1s 
used precisely like other countershafts, 
over which, however, it has the advantage 
of occupying less length of ceiling space 
\t the left of Fig. 1 will 


vw seen the tight 
and loose pulleys by which the constant 
speed is taken from the line shaft, and at 
the right is the pulley by which a variable 
speed is delivered to the machine to be 


drive nN 


NEW WRENCH 


In this wrench, which is designed espe 


cially for use on large unions, ete., the 
bolster for the screw has two _ positions 


and may be shifted to suit the work Che 


bar has two openings at the front which 


m on the strap, and at 


engage a project 
the back is a key by means of which the 
strap is securely locked in either position 
The head ts formed with a rib and has a 
fillet under the shoulder to give increased 


tiffness \t the end of the handle an 


eve for a '4-inch rod is formed so that if 


desired the work may be strained up ot1 





NEW WREN¢ 


suspended The wrench is made in two 
| 
} 
| 
Ee 
| 
| 
\ 
S1Z¢ 26 and 30 inches, the former when 


wide open taking a 5-inch and the latter 
a 6-inch nut. Coes Wrench Company, of 
Worcester, Mass., are the makers 





AMERICAN MACHINIST 


ORIVING BELT ‘ 


principle of the new press 




















en + 


MEAN 





MAXIMUM = is 
BELTS IN VARIABLE SPEED COUNTERSHAF1 


containing a counter pist 


mewhat larger than d bu 


\t J is the pressure supply, 
y perating valves, atra safety 
{ ie overtlow tat 
The In the positions of live 
( the pre e wal enters 
y Pistor d be ng ( 
than g and communicat! 
b ny ( il) | 
* ] 
pistons ris ad ¢ >t 
he Cel Cii¢ dl t 
id being simu neous 
( of are f piston 
vement completed l 
t 
Is cutting off communi 
ind Che operation « 
\ | be eff ad « 
pressur pipe l 
Vn ] Va e 7 ded 
valve, when e wate 
cane to m tl ugl pip 
rawll y pl CCS 4 npc 





t smaller than 
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and 


Valve 7 is t 


e work. 


en opet 
en p« 








withdrawing plunge: 
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ng off the supply of water to cy 1 New York, M July 27 
d opening the exhaust through pip Phe ere Ve 
vhen piston g withdraws the d y its tre interes \ 
tial position, and the operation is cor during the past we Bu 
ete continues good, a Where there w dis ( 
The illustration is schematic o1 ly In Satistaction expressec curre de re 
e actual machines the operation § of \ I wed by the t ‘ ; 
2 . vere good orders in p r \ whol or ! 
| Lie fo ( it can be | th Nn ery t e ¢ : 
. mel ‘ perfec \ hed w pre On ‘ 



























































ey i\ Ire idy I cl I | \ 
We do not remen ! time when dis will be As are t n report { 
ISS Cussion as to present ind prospective de turther p1 gress ll I I I giving 
t : : : . . , 
velopments in the machinery market was rders 1 machines ‘ \ ! 
— coupled with so many references to Wall held k in eo el l r trouble 
tre s dur ng the pas week No tha | \ \\ » ( y « 
7 I ( \ 1114 WCTe ( l d » Keep I ( \ ‘ 
: the oe-2 ee | from the , , 
( ‘ Té 
foun ( 
( dye tw 
_ err } ‘ , 
nt 
= 
7 
} = () t f 
Pd { uw 
di , ' 
GI Y H ) Ul \ 
lves i and k is automatic, except for tl ve on the ticker, as Mr. ( egie pre by 
tial movement by which the op ed t employe Ys { a3 
started. We understand that the prin Steel Corporation w d have do in case \\ 
pl of this press 1s applied to large and hey ubscribed to the « mmpany sto 
ivy work—especially to the flanging of lists ng plat 1 \\ t 
iler heads the ituation n Wall Ntre hee 
chee - iteresting recently. tl] \ ‘ ‘ 
, ‘ n \ vy < ( ( eC 7 ‘ 
Che theoretica water-powe1 the 
rld has been thus roughly computed by ; ; 
] | 1 j ( gnore it 
n Clarke Hawks!l Vv, preside ot the 
stitution of Civil Engine: \ssum 
ith of 10 inches of rainfa flow off 
\ C i f 
; ; f 9 \\ ( 
1 square in I nd surtace, the 1 in : 
é Phi 
ght of whicl i\ Ke! 2,250 Tee 
, g ! \\ 
\¢ SCa cv Then ‘ tT 
7 7 1 st ( v 
wl e surtace falling ough tl} meat 
o}it Wwe le P1Ve 10, 340,000,000 | St 
wer in perpetuity Our present ve \ 
tput of 225,000,000 tons of « lw ( 
that horse-p« for tle 
1 1) 
r half a day 
\\ >) c > f 
Personal. t ° 
Will A. H. Snewin kine re 
ddr the dit - a 
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-h ~ 1 
to uch a Wil 


needs \ still 


favor is, that 


quantities 

, Frage] . 
meet their present rurthet 
d vel pime nt in the ir 
blast re- 


ssed 


: — 
producti m 1s gradually 


1 1 
have been 


put in 


eood judge have expre 


he opinion that 
drawing away from consumption. Other 
' 4A 


new furnaces are fast approaching com 
pletion also, and hence there are buyers 

ae ~ 
who believe that the ultimate effect will 


be still lower prices than those which now 
rule, particularly if no fuel or car famines, 
er protracted labor difficulty, make their 


appe arance 


The other side of the situation is, that 
there is such a thing as buyers expecting 
values to prevail, which will make the 


making of pig iron anything but profitable. 
There are some furnace men who are say- 
ing that we are perilously near that stage 
LOW 

The & Myers 
Springfield, Ohio, manufacturer of direct 


Robbins Company, of 


current motors and dynamos from 15 


the smallest 


horse-power down to S1Zes, 
announces that after September I next 
all of its products will be known as “The 
Standard,” a name which has been asso- 
ciated for many years with the electric 


fans made by the company, whose business 
has 
tew years 

The Buffalo Steam Pump Company has 
been purchased by Messrs. William F. 
and Henry W. Wendt, owners of the Buf- 


halo 


made great strides during the past 


Forge Company and The George L. 
The fa- 
Tonawanda 


Squier Manufacturing Company. 
North 


The equipment 


cilities of the works at 


will be greatly increased 


of machinery is reinforced by the addition 


of many new tools. The plant has been 


modernized throughout, and is unsurpassed 
by any in ability to turn out work of the 


greatest accuracy and efficiency. Inquiries 


for steam and electrical pumps and con 


densers are solicited. 


W. O. Duntley, vice-president and gen 
eral manager of the Chicago Pneumatic 
Pool Company, left Chicago, Saturday, 


July 25, on a trip to the Pacific Coast in 


the interests of his company. His trip 


will in all probability extend over a period 
will endeavor to 


of several weeks, as he 


call on as many as possible of the host of 
friends and patrons of his company on the 
coast. He that the 


pneumatic tool line is in a flourishing con- 


states business in 


dition, and that while the usual depression 


incident to this season is of course some 


vhat noticeable in his line, still the various 


plants of his company are yet working 


increased forces in order to take care of 


the business already on hand. Henry En 
rels, located at or Fremont San 


‘ 


street, 
rancisco, who represents the company on 
the coast, has lately secured several large 


orders for pneumatic trom a 


Western 


pumber of the 


equipment 


number of concerns, including a 


Franklin air compressors 


manufactured by the Chicago Pneumatic 


Pool Company 
Yhe Astoria Steel 


Company, Astoria, 


so many 


AMERICAN MACHINIST 


York aclive 
m for the manufacture 
They are equipping 


city, expects to be in 


operati of steel cast 


about October I 


Ings 
| 


the plant with the most modern and up-to 


date apparatus and will have a capacity 


f 100 tons a day. Mr. P. J. Ryan, for 

merly of the Penn Steel Casting Company, 
sales manager. 

MACHINERY MARKE1 


CHICAGO 


Instances of manufacturers who are 


branching into new lines of manufacture 


ing 


ave been more numerous than usual dur 


the few weeks, and the change 


has created a demand for considerable ma 


past 
chinery. This evolution on the part of the 
manufacturer may be a natural expansion 
the old 


lines the demand 1s becoming satisfied and 


of trade or it may mean that in 
that to maintain former activity new work 


must be sought. There is just now quite 
a marked metamorphosis of the shop going 
on in Michigan, which seems to be one of 
the best machine-tool buying districts in 
territory tributary to Chicago. There was 
a year ago much buying of machinery from 
a region as far west as Kansas, Iowa, and 
neighboring States north and south, or to 
the west thereof, but that part of the coun- 
active at 


One 


try is not particularly present as 


a machine-tool market reason ad 
vanced for the better buying of tools in 
Michigan is that the wood-working indus- 
try there has passed its best years on ac 
the 


and that, to maintain the maximum output 


count of growing scarcity of timber 


of plants, there has been a gradual change 


to other lines of manufacture, involving 


iron-working machinery. There has also 
been a number of reorganizations with 
new and larger capital, which have been a 


factor to the trade recently 


One of the largest sellers of machine 


tools in Chicago, when asked whether the 


jobbing machine shops at Chicago were 


that 
been heard, replied that he 


running low in work, a report to 


effect having 
confirmation of his 


thought and in 


belief 


not, 
stated that during the past month 
not more than four machinists had applied 
to him for information as to where 


needed. He 


men 


were usually knew where 
good machinists could find work and often 
advertisements for machinists were insert 


ed in the daily newspapers requesting the 


applicants to call at his office. Hence he 
was pretty thoroughly familiar with the 
labor situation. But from the present 
dearth of men he was sure that no con 


siderable number of men were 


losing theit 


places 
Reports vary among the machine-tool 
houses here regarding the conditions of 


trade, but it is surprising how large a per 
centage of them say business is surprising 
, es 

y good The O. L. Packard Machinery 


that fully 





Company say one-half of their 





orders during the past month have been 


tor wood-working machines, a much large: 


percentage than usual Che average state 
ment 1s that trade is at least normal for 
the month One large seller savs that 

me three weeks ago during the hot 


reached the conclusion that 


weathe r he 
midsummer dullness had come, for visi 


were few. But trade has picked up gre 
since then and July, while below Apr 
or May, will probably be ahead of Jun 
the aggregate trade 
Quotations. 
New York, Monday, July 27 

New York prices for Northern ( 
Southern irons for nearby delivery are 
nominally, as follows 

Northern : 
ee ee, Saree $18 50 @$18 75 
No. 2 X IS 00 (a 18 25 
No. 2 plain... ices OF 75 @ 1B OO 

Southern: 
No. 1 Foundry 18 00 @ 18 25 
No. 2 Foundry. 17 50 @ 17 75 
No. 3 Foundry 17 00 @ 17 25 
No. 4 Foundry ; 16 25 @ 16 50 

Bar Iron—Base sizes—Refined brands, 


I Soc 


Soft steel bars, 1 


mill price on dock, upward in cat 
load lots 


Tool 


quality, 7c 


75c. UpWw ard 


Steel—Base sizes—Good standard 


extra grades, 1I3c. and up 
ward. 
Machinery 


store, 2.05 (@ 2.10C. 
Cold Rolled Steel Shafting 


Steel Base sizes From 


2.90C from 
store for base sizes 


Copper—Lake Superior ingot, 13'4c 


casting, 1234¢ 


electrolytic, 13'4c¢ 
Pig 
New York, $27.50 (a 
Pig Lead 


Spelter 5 


Tin—In 5- and 10-ton lots, f. 0. b 


$28.00 
for carload lots 


4.30 (4 4.50C 





/ + 


Antimony—Cookson’s, 7144 ae 


Hallett’s, 634 @ 6'4c.; other brands, 61% 
ao ol 


Lard Oil 


cording to 


Prime City, 66 to 68c., ac 


brand and quantity, ranging 


from one barrel up to large lots 





Manufacturers. 


D. W. Smith, Machias, Me., has secured a 


site for a shook factory 


The Clairton Steel Company is erecting a 
new plant at Clairton, Va 

The Leipsic (O.) Hosiery Company will 
more than double its plant. 

The Columbus (O.) Malleable Iron Com 
pany is building an addition 


The Coburg Radiator Company has secured 


a building site at Lachine, Que 
The 
land, Conn., 


Pickering Governor Company, Port 


will erect a new Lactory. 
will be built to 


Mills. 


990x128 feet, 


Cotton 


An addition, 
the Mooresville (N. CC.) 


being built to the works ot 


An addition is 


the Royersford (VPa.) Spring Bed Company 


The Gisholt Machine Company, Madison, 
Wis., is planning the erection of a foundry 

The National Carbon Bi-products Company, 
Freeport, IIL, is about to build a new factory 

W M Welch & Co., school supplies, Ch 
cago, Ill, are building a large new plant in 
lowa 

A pipe mill of the Reading (Va.) oundry 


Company is to be extended and other addi 


tions made 


Work is about commencing on a new build 
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Heavy Milling Machine. 
The accompanying illustrations show a 
new milling machine of unusually heavy 
and having various details 
| 


‘onstruction 
adapted to the heaviest class of work 

The drive is from a two-speed overhead 
countershaft with a generous cone pulley 
through a pair of spiral gears to a worm 
gear of steep pitch and consequently of 
good efficiency. As shown in Fig. 2, this 
worm wheel drives a spindle of 10 inches 
diameter. Arbors are not used, but in 
the 


through the main bearing, where 1 


stead cutter passes a short distance 


t has a 
ter is bolted by a 


The 


spindle is hollow, as is the cutter, if large, 
I 


flange to which the cut 


similar flange which is part of it 


and a centering nose piece a enters both 
The drive, instead of being through a com- 


paratively small arbor, is thus from a 


diameter equal to that of the largest cutter 
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and free 


worm-driven 


minute [The motion is smooth 
of all jar or 


nut rotates a screw OF generous 


tremble, as a 


diametet 


that is rigidly attached to the tabl [wo, 
or, if desired, more adjustable feed trip 
are provided. Fixed end stops prevent the 


overrunning of the table 


The cross-rail is raised wwered by 
hand or power at will The power drive 


is arranged to throw out the moment the 


11 


attendant releases his pull on either of the 


he side of the 


handles shown hanging on the 
depth adjustment 1s 
dial 


} tahle 


In the standard arrangement the 


front housing. Fine 


provided for by a graduated 
a planed 


provided with r-slot along th 


center of its length, and a series of trans 


verse T-slots on either side spaced 6 inches 
apart \ trough runs along the sides, 
and terminates in long and deepened pocl 

ets. The entire table surface is command 











10S 
f cutting gre red witl 
t of se g, t e to tl 
aoes not oom p I tive n 
portance 
This machine 1s e ot the ex 
ay enc faf ( to « 
nt \T 1 | ber t il 
ception up t ( { M He 
vas the managing dire hieft engi 
nee! of e German Nile Works at 
serlin, whos del p { the employ 
Kt of 1.500 m« Ww; é ed at page 
530. sol ad 587 of o1 Vol ( 24 le 
s doing business under the firm name of 
he Hess Machine Company, 1002 Pennsy 
vania Building, Philadelpl 


Echoes From the Oil Country. 


AN EXPERIENCE WITH A GASOLINE QUACK 
Ot course t is wondertul, but you 
must remem be! t t in ig ot 








shown the ar 


At b is 


rangement for driving smaller cutters, a 


that can be used 


flange being inserted in the spindle which, 
by a key, drives the shank of the cutter. 
The method of supporting the outer end 
f large cutters is shown at c. The capac 
ty of the machine for heavy work will be 
inderstood from the fact that the gross 
the circumference of a 6 
The 


f feeds is adapted to cutters of 4 to 15 


pull provided at 


nch cutter is 60,000 pounds range 


of either standard or the 
The rate is 


a small hand wheel 


nches diameter, 
LeW high speed steels con 
eniently controlled by 
n the front of the bed, by which any one 


f twelve forward quick re 
ively 


spec ds or the 
posit 


inch to 30 inches per 


irn is selected Phese geared 


teeds range from 


FIG I A HEAVY MILLING MACHINE 


ed by the cutter, so that it may be trued up 


without removal from the machine 


The 


every-day 


first machine built has a continuous 


shop record to its credit of 20 


inches width of cut in medium carbon 
steel while removing 3¢-inch stock at th 
rate of 4 inches feed per minute Che 
finishing cut was then taken at 6 inches 
feed. The machine went to a locomotive 
works, where it was used for milling side 
and connecting rods at the above rates 
operating on two flat sides or four edges 
1 time rhe fact that two auxiliary jig 
tables for carrying tl work were pro 
vided, one for mounting rods while the 
other was in the machine, is a fair con 
mentary on the me-saving qualities of 
his tool. Usually in such work the time 


ronderful things 


- 
= 


Things that were 


ooked on as impossibilities yesterday are 


cepted as the hings of to-day 


could not deny the truth of the assert 
tion 


‘The man that says that a thing 1s im 





possible is not keeping up with the rapid 
advancement that is going on in the world 
Or « rse th r i tew pe ple that 
know ll, who never can learn anything 
from nyone, but tl ‘ ng 
ulong without them, and too short 
for us to bother with the t that 
em I eep l W t 
picked up | educat e by ( 
vest d 

1 n eV F t ¢ even ft 
( did King 1) t] if 
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the laws of the universe are unchange 


able 
What 
izer? It 


was this new world revolution 


maker, a device 


Was Just a gas 
for turning gasoline into gas, and giving 
it some wonderful properties by a very 


imple (!) discovery Chat gasoline was 
well 


not hard to turn into gas was known 


by people in this section, where t 


had 
from doing so. It 


ques 
often how to keep 1 


had a 


tion been more 


Way ol 


into gas and sneaking off and getting int 
unexpected places and catching fire, and 
blowing people and things up, and doing 
ll sorts of damage that was not | 
This had of necessity called attention to 
hi little peculiarity tl had r 
guarded against and controlled, so that 

was nothing new The wonderful thing 
was a little powder that mn being idded te 


the gasoline, increased the heat unit 


imazingly: in fact it was said to double 
them Fortunately this material was so 
heap that from an eighth to a quarter of 


a cent would furnish enough to 
1] 7 1 
gaiion of gasoline 


Che fir 


Om) a 


t that I heard of this apparatus 


was fi friend who saw it set up and 


running, making gas for lights, in the city 
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that they held, that they were.) Among ing to ship it several hundred miles to u 
them I recall hearing the name of the’ to be tested in our works, we conclude 
president of one of the well-known col to try it and get the advantage of the 
leges and that of a professor of the Smith creased heat units Che apparatus came 
sonian Institute. There was some printed and we prepared to test it under the dire 
matter that I have been unable to get to” tion of one of the interested parties. An 
see just how these indorsements were other one came to assist before we wert 
worded. Very often, would seem, a through. We did not expect to make 
test 1s made under mditions that are fine haired scientific test, but we did in 
fixed by the interested parties, and the tend to make one fine enough to prev 
conclusions are » be trusted just as much’ those extra heat units getting away w 
is the testimony of the man that goes out our knowledge 
upon the ige to assist the magician. [v1 The gentleman in charge of our side 
dent] he prot ir, in such « is too it had spent several years connected witl 
unsop ted understand his pos an oil refinery. His pastime since leavin 
on Cc lege had been che mistry \\ he n ] 
Mr. Booth rece called ittention, crawled into a suit of o s and wet 
| 
a 3 =a” 
pitta la —— \, | 
t | i, f I = 4 
ty a } — r i 
‘ | iy 
owe } " | | 
me, Ade 
| im ais q 
i 
| 5 
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of Washington, where it was being shown 


to people who were likely to be 


in such things The originator was 
engineering expert who was in the servic: 
of Uncle Sam, but who had time to do 
good work for the general public once in 
i while on an off day For the benefit of 
those that were not entirely satisfied by 
ing the thing working before their 
wn eyes, but wished for more complet 
information, indorsements were shown 
from various highly skilled men (At 
least the general public has been in the 
habit of supposing, from the positions 
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ME DETATI 1F HEAVY MILLING MACHINI 
in the AMERICAN MACHINIST, to the fact prowling around doing things, he got jus 
that we cannot get something for nothing is dirtv as a gnoramus w but the 
mechanically ; that all machines are bound yveralls didn’t prevent him fro knowing 
by well-known mechanical law ind that some things 
we are safe in passing judgment on any When you run across a man that has 
thing that pretends to be independent of some device that “‘w revolu lize the 
se laws. It would seem that the know mechanical world,” and you are not sn 
edg f chemistry has not reached such a enough to see how it gets around some of 
stage, the laws not being so well known the mechanical laws, your fe bie 
ind that s advancement may tak tions are apt to be answered by sly insinu 
shoot ina ist any directi unexpected ations against kind of p le t 
except by few who are f wing that think they now it all, and can’t lear 
particular line of investig ) nything his is often a good kind of 
Being in a business where the best v thing to let a chap have good, larg 
f using gasoline was much ) in chance to demonstrat Wn eX 
iny addition to our knowl f po pense, mind yo 
sibilities was t the highest interest nd In test ng tl ga I ( t was 
s the owners f the appara S were sed 1 its dina mnd \ s ‘ 
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Porous Brass Castings 
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liable Criticising the alloy, 


I cannot say 


to run porous 
| like 1t. 
1 to 20! and contains no zinc, or anything 


It is too soft: only 
else to act as a deoxidizer, and, as afore 
said, it is liable to run spongy It could 
be improved by substituting zinc for the 
lead, or by adding 4 pounds of yellow 
brass in place of a like amount of the ma 
chinery scrap; also by the addition of % 
pound of phosphor tin to the 100 pounds 
of alloy. 

If it is desired to substitute a new alloy, 
the following formulas will afford a selec 
tion: 

(1) Copper, 88 pounds; zinc, 6 pounds ; 
tin, 4 pounds; lead, 2 pounds. 

(2) Copper, 16 pounds; tin, 1% pounds; 
zinc, 1'4 pounds; lead, 1% pound 

(3) Copper, 20 pounds; tin, 1 pound; 
zinc, 2 ounces; lead, 4 ounces 

(4) Copper, 64 pounds; tin, 3'4 pounds; 
zinc, 3 pounds; lead, 1 pound 

The cause of porosity is the presence of 
oxides in the metal; consequently the 
quality of the copper is highly important 
in this class of work. Copper wire should 
never be used unless bright and new. Wire 
that has been used for electrical purposes 
generally has the insulation burned off, by 
ignorant dealers, under conditions exceed 
ingly favorable to the formation of oxides 
The oxides of copper are the dinoxide, also 
and the pro 
The 
(CuzO) is produced when copper is gently 
When the 


metal is more strongly heated, in contact 


known as cuprous oxide, 


toxide or cupric oxide dinoxide 


heated, and is of a red color. 


with air, the dinoxide changes to the pro 
toxide (CuO), which is black in color 
The insulation is usually removed from 
wire by making a bonfire thereof, and is 
just the method required to convert as 
much as possible into oxide, as the air has 
free access to every portion of the loosely 
piled, heated wire. Both dealer and foun 
der sustain a loss, and there is no doubt 
that if they knew it some other means 
would be found to remove such insulation. 
The dealer 


the peeling off of the brittle protoxide; the 


loses valuable metal, due to 
red dioxide clings to the wire and seri 
ously affects the product of the foundry. 

Exposure to heat converts the dinoxide 
into protoxide and will not remove any of 
the oxygen, but it may be easily removed 
by reducing agents, charcoal being useful 
for the purpose. It should be put into the 
with the and after the 
metal becomes fluid its surface should be 
kept 
stances containing organic matter 


crucible copper, 


well covered. Carbonaceous sub 
such, 
for instance, as scraps of horn and similar 
substances, are used to deoxidize bronze, 
and, it is claimed, with excellent results 
When oxide of copper is heated with such 
substances it converts their carbon into 
carbonic acid, taking some of the oxygen 
from the oxide in the process. Thus the 
hydrogen in the horn, etc., is set free and 
unites with the rest of the oxygen to form 
water, which escapes as steam, the oxide 


being reduced to metal. 
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It must be borne in mind that although 


the oxides contain copper, they cannot be 


melted like copper, and from the point of 


} 


view of the brass founder, may be con 


sidered as ashes, and their presence in the 


metal is a great evil, because they form 
pores by which water under pressure can 
pass through the castings. 

Experience has convinced me that few 
brass castings are made that are not more 
or less contaminated with oxide. An in 
cident that illustrates this, and which may 
als» explain another point of the subject 
in hand, is the case of a founder who 
order of 


hard 


turned out a considerable 
“ge od, 


formula 


car journal bearings, in 


brass” (?), a particular being 
stipulated by the purchaser, who verified 
the quality of the metal by analysis. The 
entire shipment was refused and sent back 
because, ona sample “brass” being broken, 
it showed in the heart of the break a large 
rusty-looking patch, and they were all the 
same; there was no need for further 
analysis, as it was obvious the metal was 
not sound. 

The alloy had been mixed exactly as the 


had 


bored and lined, so the loss was consider 


specifications required, they been 


abie, and the cause was the use of scrap 
copper, wire, and so forth, which was so 
‘ich in oxide that it was not only diffused 
throughout the mass of the metal, but had 
also pooled in one place, forming the 
aforesaid patch. 

The remedy was simple. The returned 
bearings were stripped of their filling of 
“habbitt,” remelted ynder charcoal and re 
cast. One from the 


first mold poured and one from the last 


bearing was taken 
of every heat, and on being broken they 
After that, 
when new alloy had to be made, it was 
first 
were remelted and cast into bearings, and 
This shows that the second 


showed a sound, clear fracture 


poured into ingots and the ingots 
all was well. 
melting eliminated a large portion of the 
oxides, and it offers a probable explana 
tion of why castings are sometimes good 
and sometimes bad. 

After a 
heap grows and must be reduced, so in 
stead of melted 


over, the resulting castings being certainly 


number of failures the scrap 


new metal the scrap is 
1 4 - 
sounder than the first, and we have a run 


of “good luck,” which is succeeded by 
bad when the scrap is exhausted and new 
metal again is used. 

To sum up, therefore: the cause of 
leaky castings lies in the metal, and every 
effort should be made to obtain it as free 
from oxide as possible. To accomplish 
this, it is recommended to use only ingot 
copper for this class of work, and to melt 
it in the presence of and under charcoal, 
or other carbonaceous matter, and never to 
allow it to become overheated—that is, to 
boil; also to use some deoxidizer, as, for 
instance, phosphor tin, in the proportion of 
one-half pound to the hundredweight of 
and to be watchful of new 


metal, very 
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heats, the safest plan being to melt t 
metal twice. 

When purified metal is used, the use 
skim gates, whirl gates, horn sprues 
other devices for preventing the dross « 
tering the casting, will scarcely be nec« 


sary; but as some founders are firm 
lievers in the efficacy of such gates, a 
think it impossible that sound valves, et 
can be made without their use, this arti 
would not be complete without touchi: 
upon the subject 

Dross and other impurities are light 
than the metal, and the idea of the “ski 
gate” is to dam the metal into a pool 
column, such as a riser, which is kept fu 
of metal and into which the dross rise 
like a cork in water, and where it will stay 
p-ovided the column or riser is held up | 
proper pouring, the sound metal from tl 
channel 1 


bottom passing by a suitable 


the mold. A whirl gate consists of a ris« 


and a pouring sprue, the channel connect 
ing the two being cut at a tangent to tl 
circumference of the riser, the contents 


which are thus given a_ rotary motio1 


which balls the dross and holds it in the 
center of the vortex in the riser; a channel 
or runner connects riser and mold. At 
riser and 


other idea is to use a 


which latter is connected to the riser by 


sprue 


small gate, which permits of the sprue be 
ing kept full of metal while pouring, th: 
dross being thus held back in the sprue 
feeding the casting 


and the riser merely 


and preventing shrinkage. In conjunctio1 
with these various gates a horn sprue is 
used in some foundries to carry the metal 


from riser to mold C. VICKERS 





Wall Tool-Boxes 


BY JOHN RANDOI 


Where should a mechanic’s tools be 
kept in the shop? 
Some workmen use only a few tools 


but a machinist’s tools may be quite a 
problem as to best keeping, and a pattern 
maker’s outfit, carried in a big chest and 
set on the floor, is always very much in 
the way, and when, as in the case of E. P 
Cowles, pattern 


maker and 


mechanical engineer, 


machinist, who is now, at 
sixty-three years of age, foreman of pat 
ternmakers at the Packard automobile 
shops, Warren, Ohio, one workman has a 
full set of 
full set of machinist’s tools, and a full set 


small up 


patternmaker’s tools, and a 


of turning lathe tools, and a 
right driller of his own, and in addition 
carries a stock of 3,000 odd-size screws, 
and sheet metal, wire, and brass and steel 
rods, and has $600 insurance on his tool 
boxes, it becomes a question as to whether 
any establishment could afford to give him 
the shop room required to store his thou 
sands of useful tools in return for his set 
vices, to say nothing of paying him fot 
his time; and again, with ordinary meth 
ods of placing and boxing, it is also a 
great to Mr. Cowles 
any work at all, more than to hunt up the 


question as doing 











\ugust 6, 1903. AMERICAN MACHINIST 


_ Wa od ' 
| e Walt 
. i} | 


ee a ee 


S Dy 
es 








| 


uae oa) 


; a" ; hl 


at 








Itlo 


particular tools he intended to use when 


he f 


und them. 


But Mr. Cowles is not without re 
sources; he is a highly ingenious man, 
and he has turned his mind to tool boxes 


at odd times, and he stores his entire col 


lection, by far the largest and most varied 


one carry, in 


the 


I ever knew mechanic to 
tool 


wall of the shop, wholly out of the way, 


two small boxes supported on 
and so cleverly placed and arranged that 
he can lay his hand on any tool he wants 
in one instant—much quicker, indeed, 
the 7 


toolmaker can 


variety of 
files 


which are knocking each other’s teeth out 


than common or garden 


paw over his kit of 


on the bench, and find the particular on 
to suit his job. 
In many pattern shops the wall tool box 
is well known, and there are good exam 
form of tool 
ips, Westerly, R. [., which 
did not, and 


the Westinghouse pattern shops, at East 


ple of thi storage at 
Cottrell sh 


tended to photograph, but 


Pittsburgh, use a patternmaker’s bench 
invented by the pattern foreman, which 
has a leg tool cabinet, like some of. the 
modern machine tools, and a vertical tool 


board at. the back, all 


very convententl 

irranged, making a bench which its not 

only handy, but a great saver of time and 
floo pace 

But Cowl: easily head th list, b h 


for number and variety of 


and for compactness of housing, as lh 
uses only two com 
to hold his entire collection, the large 
holding his 


ing and machinist’s tool 


one, pattern and model-mak 


outfit, being sup 
the 


ported on wall at the foot of hi 


bench and his 
while the 


the sami 


work-board on 
smaller cabinet 1s fastened to 
partition at the head of the turn 
ing lathe Cowles’ small upright drilling 
machine stands on the foot end of the 


het h, qd 1¢ out of thre 


back board ( f his 
Way, 
in the larger tool box 
tool cabinets owned by Mr. Cowles weigh, 
together, over 700 pounds, are insured fot 
$690. 


the 


nearly their and 
their 
the work of a lifetime \ great 
the wood-working 
gouges 
The 
radiuses from 14 to 8 inches, and each al 
The 
the 


which is not cost. 


collection of contents has been 
many of 
the 


were made to order 


tools, 


espe cially 


and firmers, 


gouges are accurately shaped to 


ternate gouge has an offset shank 


gouges are in two sets, one carrying 


edge on the convex side and the other set 
having inside edges 


These Cowles tool boxes are made of 
white ash, varnished; when closed are 
wholly inconspicuous, and when opened 
take up very little wall room, as they ob 


tain their enormous tool-carrying surface 


by a system of hinged leaves, and also 


use slides, which pull out of the leaves, 


and so utilize the room between the blade 


of the tools, which hang vertically, and 


have a space between them, because thr 
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handle diameter exceeds the blade thick 


ness. 
Both cabinets open in the middle, vert! 
cally, like a book standing on end, and the 


internal hinged leaves swing inside the 


outer walls, so that all are completely en 


closed when the box is shut, and one lock 
secures each cabinet. 
The larger cabinet is 28 inches wide, 3¢ 


inches high and 18 inches deep, outside 


measurements, and opens in the middle, 
vertically, so that it makes two cases, each 
9 inches deep. At the foot of each part 


there are drawers, 3'4 inches deep, thre 
drawers on the left, and two on the right 


the left, the 
the 


Beginning on first narrow 


drawer, under saws compartment, 
holds file handles. 
No. 2 
and iron, round, countersunk and filister 
heads, all 


found in 


Drawer contains screws, brass 


of unusual styles, such as can 


regular stock, so that 


suitable screws for any place or purpose 


witch screws in any job can be had 
loss of time. This drawer held 


without 
about 3,000 screws the day I saw it, and 
Mr i 


screws for 


Cowles picked out some replacement 
my tripod, sam«e 


those whic 


been wanting that tripod fixed up for the 


last two years, but could never find 


suitable for the place Che third drawet 


; catcl ll fo miscellaneous irticles 
unplaced in ny regul series. Mr 
Cowles is not contented with one tool of 
sor but mu hav ill the S1zes list 
complet: Phe fourth drawer holds file 
nd has a files with handles on top 
nd files without handles below. The fifth 
drawer holds wax eum cements, 
brasive emery, rottenstone ground 
ola Ss. crocu nd so on Phe le ft hand 
pright sp f this cabinet contains nin 
\ t cross 1 nd co pass 
ip The saws re l specified Lye 
they re placed Cadgew ise to I 


spectator in the raphs and do not 


show what 


The six i given with this 


article do not completely show these re 


markable tool boxes, but are all which | 
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display Mr 


take a 


venture to ask the 


editor to use. To fully 


eS mwles’ collection would good 


many pages of this journal 


This larger cabinet has two main swing 


ing leaves, thus giving six vertical sur 


faces available for tool placing, and it has 


also four supplemental small swinging 


leaves, taking up what would otherwise be 


] 


vacancies, owing to the shapes of the tools 


and handles, and has also five. sliding 


racks, which pull out of the free edges of 
the leaves 


The 


. las 
complete 


hole-making 


collection of boring and piercing 


implements, including auger bitts, varying 
, 3 

b t rty econd 11 n ey nches 
16 

diamete car bitts, ship augers and twis 


drills in wire-gage and V: 
04 
sets, as shown in the photographs 
clearly 
Like the gouges and firmers, the 
auger and ship and car bitts were 1 


‘ } 
tools It 


Mr. 


} 


would bi 


to order, and the whole lot of 
two boxes cost over $800 
had no 
ong for publication if it could be giver 

The 
34 inches high and 14 inches deep, and 
One 


inventory, and it 


smaller cabinet is 18 inches w 


two swinging leaves leaf cart 


eleven hammers, and back of the hamn 


there is storage for brass piate, rods 


tubes. The left hand leaf carries turt 
tools, and has drawings and T-squi 
and drawing tools at the rear 

Figs. 1 to 6,¢inclusive, are from 


tool box, containing patternmak« 
and 8 


contall 


tools. Figs 


smaller tool-box, 


and machinist’s 
from Cowles’ 


hammers and wood-lathe turning to 


The ingenuity displayed in arrang 


the different kinds of tools by themsel 


nd in designing the various leaves, s 
leaves and slides of these two wall-t 
boxes make them far more than a m« 
curiosity, as they show how tools car 


better arranged and kept than by metho 


ind boxes commonly used, and these p1 


ires will probably interest 
kmen who have 
known what to do with their own col 


idy of 


make them re: 
permit the 


locked up and ou ol 


genious arrangement of vertical swing 
display boards, hinged to swing horizo 
tally, like the leaves of a book stoo 
end, so that many hundred examples 
their forgings are available for instar 


reference and exhibition 


i am _ not whether the C 


shops’ vertical 


had 


were the same general form as the 


Sure 
patternmaker’s tool ca 


inets inside leaves or not, but the 


Ce Ww le 


cabinets here shown, and fall in the san 


list with the Brown & Sharpe mill cabins 


and the Kearney & Foote display boards 


all of which creati the maximut 


ms give 


placing surface for minimum floor spac 
occupancy 

I believe this form of tool case, box 
cabinet the very best known 

It is certainly far better to keep fil 
suspended by holes through the hand 
than to place them in vertical racks, whi 
s a good way but not mu used. Eve 
1 the best shops files at ly la 
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anyhow on the bench, and their 
grate on each other when they are 
I believe it is good practice to supply the 
toolmaker with a very great variety of 
shapes, lengths and cuts of the best files, 
but I do not believe it is at all the thing 
to heap these good files together on t 
bench, and bench file racks are in the way 
and are time wasters 

The shop bench drawer is a nuisance, 


always ob 


especially in crowded shops, 


structing the runway when pulled out, and 


being also a hiding place for things the 


y 


foreman should see and the workman 


wishes to conceal. These examples show 
that the wall cabinet, hinged to open in 
the middle, or the revolving cabinet, is 
the best tool-holder yet seen Che fine 
toolmaker’s beautifully finished box is al 
ways in the way on the bench, and th 
patternmaker’s chest on the floor is a 
nuisance of the first class, and is also a 
time waster. I believe the vertical cabinet 
is the correct thing, and the wonderful 
example here illustrated, while it exhibits 


an impracticably extravagant equipmet 


i 
has the great merit of wing how an 
enormous number of tools and a great 
supply of material can be best arranged 
red, cared f nd made most perfectly 
ecessible | subject is of great im 





shown good wav to gt ot ‘ad 
n i icula 

S I SHOWS 1OX ) Ce“ 
brack« ind secured t ew box 
30 inches hig! »& ‘ . ind 18 
nche det ) ( \ o g \ d 
cam-lever f quee re ft : 
together ( g 
tor a vacuun 1) » wi ] me d 
tand n the A 


dle, and the five di ( ‘ { 
halves pat pulled t Phe 
compartme! tl holds wood sa 

| g 3 | WSs ( Kx Om ( ( 
nd with the nall swinging Irneé 
to expose the tov ; cealed it 
Fig. 2. By introducing th ving 
ng leaves all the space wl vould othe 
W1S be lef ¢ ptv bec Ise f ditferent 
thickness of tools is utilized Phe tools 


re packed so closelv a to i 
tation safely, vet are n 


Fig. 4 shows the box open 


gouges, planes and wood g : 
genera 
Fig. s shows the right nd leat { Fig 


4. with the file-carrying slide pulled out 
to the right at the top: twist dmll and 


drill gage slide pulled out in the middl 
| 


and the caliper and divider slide pulled 
cut of thickness of « carrving leaf t 


the right, at the botton Note the ex 


treme ingenuity of arrangement of tools 
and slides, so that there 1 no room 
vasted, while everything « ve instantly 


Inspecte d and reached 


Fig. 6 shows the box witl the swing 
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The Action of Taper Taps—Relieving Taps and {, 


Dies With Acid. 
Y WOLFRA M. FO 
One day I had occasion to make a 1-incl 
solid taper pipe di 


son and opportunity to study the peculiar 


ities of this particular form of cutting t 
Phe blank I S rb fter eing 
blocked out, was bored and threaded in 
the lathe t very me rly the required SIZC 
and depended for finishing to size on a 


“standard” hob tap that had been made 
by one of my numerous predecessors 
Though I had 


qualities, I was solemnly 


some doubts of its cutting 


assured that it 
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and staying qualities still, we could have 
a perfect cutting taper tap, since there 
would be no heel of larger diameter fol- 
lowing the cutting edge to impair its ac- 
t10n This is of course impossible except 
in imagination, but there is a better way 
left to us anyhow, and that is to relieve 
our tap an amount sufficient to bring the 


diameter at the heel down to at least equal 


the cutting edge, or, better still, a little 
less 

Now the tap in our example, if relieved 
1-128 inch or a little more, would work 


perfectly, and the others whose widths of 


teeth were imagined to be reduced one- 
half or one-fourth of this would require 
but 


spectively. 


1-256 inch and 1 inch relief, re- 


512 
To return to my gas-pipe hob tap first 
mentioned for 1 inch gas-pipe dies, it had 
a space between the teeth for chips equal 
of the width of tooth 
excuse the use of the term 


to about one-fourth 
milled spirally 

and of standard gas-pipe taper, which 
gave me about the following conditions to 
contend with: The taper of the hob and 
pitch of the teeth gave .0054 inch of stock 
to be removed for each turn, and as there 
were ten flutes .o0054 inch for each tooth 


As but one-fifth of this was cut out, the 


cuts were but .00009, or say 1-10000 inch 
in depth, while .00037 inch, or say 4-10000, 
was crowded back out of the way some 
how. 

It may seem to some that the art of 
hair splitting has received a new impetus, 
especially when we talk of such minute 
fractions, but it is these very same little 
things that give us so much trouble. Any 


one can see that a tool of any kind must 


be given a pretty keen edge to remove 
1-10000 of an inch of material, and the 
chances are that very few tools will do 


this as in my case, for I could discover no 
metal between the teeth of the hob to show 
that it had done any cutting 

In average practice the crowding is a 
less serious matter, because pipe fittings 
are usually light and of soft material, or 
else, as in tapping boiler sheets, ete., the 
depth of material is small; but if a hole 
must be tapped in a tough and massive 
piece of material where stretch is out of 
the question, this little fraction of an inch 
becomes a very significant and formidable 
factor. 

It will be seen from the example taken 
that a tap or die whose tooth is narrow 
as compared with the space or flute, would 
work easier, and where it is not convenient 
to relieve the dies and taps this is not bad 
practice. If there are no facilities at hand 
for relieving taps or dies while being made, 
or if it be desired to relieve either new or 
old ones to improve them, I recommend 
etching as being a close approach to good 
practice and certainly within reach of any 
one. When etching either taps or dies, melt 
beeswax and run it along the cutting face 
f the tool with a piece of heated rod used 
like a soldering iron and let the wax cover 
the tops of the teeth from 1-16 to 1-32 of 
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an inch back from the cutting edge. Treat 
all of the teeth alike and apply the etching 
fluid with a piece of broom splint or light 
stick. If proper care has been exercised 
to properly apply the beeswax, the acid 
will in a little while eat away the steel on 
the surface of the threads to a depth suff- 
cient to give clearance, and the cutting 
edge covered with the wax will be perfect- 
ly intact. If proper care has not been used 
in applying the wax, the acid will be likely 
to run under and eat away the steel in an 
irregular manner, and the results will not 
be as satisfactory. A tap or die properly 
treated in this way will give very satisfying 
results, as it is quite easy to obtain several 


theusandths of 
according to the length of time that the 


an inch clearance or relief 


acid or etching fluid is allowed to act. 
To stop the action of the etching fluid, 
wash well in water, and, as it is a corrosive 
agent, it would be well to carefully clean 
and grease or oil the tool to avoid rust. 
For the this 


process is new, the 


benefit of those to whom 

following etching fluid 

is recommended as being easily obtained 
and as one that gives very good results: 

Muriatic acid..... sore a 

8 parts. 


part 
Nitric acid. 
These proportions need not be very ex 
act, and sometimes the addition of a little 
sulphuric acid improves the mixture. 
When working properly the fluid should 
bubble and boil, and if it 


it may 


should lhe dead 


be because the oil or grease has not 


been thoroughly removed beforehand, o1 


perhaps the fluid needs a little encouraging 
This 


is usually accom 
scratching 


to get it started 


plished by merely the acid- 
covered surface with the point of a scriber 
or anything sharp until it begins to bubble 
This 


else generates pressure enough to 


mixture quickly destroys corks or 
gradu 
ally push the cork out of the bottle, and 
for this reason a glass-stoppered bottle is 
to be preferred. If such cannot be ob 
tained, keep the mixture when not in use 
in a place where an accidental spill or the 
fumes will not be likely to affect anything 
Either of these acids are enemies to pol 
ished iron, and while it be 


for for 


the sake of being on the safe side I will 


steel or may 


quite needless me to say so, yet 
add that they are violent poisons 

The New 
York has had printed for distribution a 


“Report on Cuba,” 


Merchants’ Association of 


prepared by D. H 


Dumont, a delegate appointed to visit 
the island and report upon its economic 
and commercial conditions. The entire 


report is interesting reading, and a gen- 


eral summary is to the effect that it is 
necessary that Cuban sugar and tobacco 
should find freer entry into this country 


tariff and it is 
believed that by making a reduction of 


by modification of rates, 


duty of 50 per cent. on cigars and 30 per 
cent. on sugar our export trade to Cuba 
ct vuld be 


annum 


increased to $20,000,000 per 
In this trade machinery builders 


would, of course, share 
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Letters From Practical Men. 


The Cutting of Clutch Teeth. 
Editor American Machinist : 
At page 929 Mr. Guido H 
scribes methods of milling 
to mind a little 


Marx de 


clutch teeth 
~} 


which calls trick which 
greatly simplifies the work when an odd 
number of teeth are to be cut or when 


an odd number of teeth could as well be 
used 

The method needs very little description 
aside from the sketch in which the clutch 
is shown The dotted 
represent the path of the milling cutter 


finished lines a¢ 


clear across the face of the clutch blank, 


which has the effect of finishing two sides 


of clutch tooth at each pass of the cutter, 
Mr 


which, as in Marx’s case, is a little 











Ane Machiniat 
ODD NUMBERED CLUTCH TEETH. 
thinner than the narrowest part of the 


space and either side of the cutter can be 
set to the and the 
result produced in either case. 

I should think that the 
gained by this method would be sufficient 
to warrant the odd numbers of 
teeth in clutches where it would not make 
difference in the workings 


center Or axXIs same 


advantages 
use of 


any material 
of the machine on which they were used 
E. R. 
Honesty in Books. 
Editor American Machinist: 
In reading Mr. Tecumseh Swift’s article 
at page 945, Books,” I 


was agreeably surprised to find that some- 


on “Honesty in 


me else had made the same observations 
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garding technical books as I had my self 


does not seem to me to be a good plan 


an author to fill up a volume with a 


from trade 


about 


of cuts taken catalogs and 


rite many pages them, when they 
fully described, together with all their 
vantages, cost, efc., in Catalogs which 


= 


iy be obtained much more cheaply than 


e technical books. Another point is tha 
00k which sells at a nominal figure can 
t hope to cover an entire art, as 
them obviously try 
that a book which treats on one branch 
an art and does that more or less thor 
is much more useful to the aver: 
in than is a volume containing a lot of 
are 
For 


example, I have some books which treat 


sjointed chapters on subjects which 


re or less related to one another 


n Mechanical 
ring, Machine 
and Steam Boilers 


Drawing, Geometry, Let 


Design, Steam Engines 
all in the same volume! 
ind not a very large one at that 


J. W. B 


Jewelry Die Work. 
Machinist 


Frank Greiner 


Editor American 
\t page 658 Mr 


makes a 


few remarks on the method of sinking 


t 


ll jewelry dies, and takes exception to 


me of the methods described by myself 
a former issue. I am glad to notice 
at he agrees with me regarding s 
ints, and I am also pleased in a way 
that he still bravely holds to and 
ears by | own methods, for I b é 
f one has a good method |} oht 
» to have faith in its virtues, and I be 
\ t is this which led him vrite 
it he did upon the subject. It \ 
same spirit that I am now led to an 
ver his criticisms and attempt to clear 
Pp some points that may to him seem a 


ttle hazy yet 
I fear that Mr 


tention of my method of filing a hob or 


Greiner has mistaken the 
ster punch. I do not expect that, by 
e method I described for fili 
perfect results can be obtai 


way 


ipe, 
of a semi-circular section 


do aim at, however, is at least a close 


proach to symmetry If Mr. Greinet 
efers to make end mills to work out 
se portions whose radii are constantly 


inging, and in the end do his share of 


ng to finish the hob. why. that is his 


lege 


is much easier, usually, to work on 


outside of 


v of 


anything, with everything 


much than the 
of 


is to make a 


access 


especially 


mn 


easier 


small dies. How much 


er it small tap, and with 


would be to thread 


It is 


h just right and 


ut a hol } it 
p out a hole, than 1 


vy any other means much easier 


lake the master pune 


Str} 


ike it into a die blank than it would 
» work out the desired shape with end 
s, “cherries,” gt 


Mr 


I would be obliged to resort to the se 


avers, emery etc 


Greiner’s mistake in 


MmNHMOcine 
supp m¢ 


ns to correct defects in the impression 


do this 


ion t uniess Ss some s 
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1 


defect which would require less work in 
the die than on the punch 
\ die struck up by this or any other 


method can be brought to the finish as far 
the hardening; but before doing this 
it can be set in the press 
- 


and the 


lead blanks may embossed 


Ineasurement, etc 


made sometimes in the 


the punch, because it is easier 
ind the die can be struck a second time 
oftener, as the case may require, to bring 
about satisfactory result Chere are 


times when it iS a greater convenience 
to make a slight change in the die than 
in the punch, because of less work being 


required to make this correction in but 


one spot of the die, whereas to make the 


same change in the punch would require 


the entire ne Spot to 


punch, all but this 
he worked 
When making necessary changes in dies 
' 
cks of 


and round st 


India 


sometimes punches, 


oilstone will be found to give excel 


PrP 


PAP / 
t P 


PAPATE 
Pp 
D } 
FI 
p 
PAPAL PS 
TANT x 
f Pi P, \ 


TEWELRY DIE WORK 
nt res ts Lo hape t he stone the 
vork, run slowly in the speed lathe or 
Irill press ind file to shape then for the 


grinding operation speed up, 


sene to prevent clogging 
There are many parts of spectack 
mountings that must be pretty close to 


etc., but usually embossed parts 


shape, size, 


require symmetry and beauty of finish 


rather than exactness of dimensions In 


working solid gold, however, when for 


ns it is not desirable to al 


given weight, this 


punchings, the depth of the embossing 
dies etc 


Mr. Greiner has well expl: 
in the dies occasioned by the grit upon the 
surfaces of annealed punchings, His re 
10,000 punchings emb ssea aot 
the 


exceed record of our die 


which varied between 7,000 and 12,000 em 
\Ossings, depending upon the material and 
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ll4 
he sharp angles of these grooves, which 
eldom ec Cast In practice we observe 
hat the ideal but partly attained, and 


the reason for it is quite simple enough, too. 
metal 
ed because of the 


fill, until the 


must flow up into the V’s, being 
compres more confining 


comp lled t 


space it pres 
sure required to bring up these V’s sharply 
becomes greater than the resistance of the 


metal supporting that portion of the die 
that 


formed up sharply as 


blank, so instead of the impression 


being desired, it 1s 
simply carried deeper and deeper as suc 
cessive blows are struck and usually they 


improve in shape very little by repeated 


blows. In Fig. 1 the rounded points 
Pi Pi Pi pr are intended to represent these 
partly formed V's 

These are the conditions met with 


in forming up die blanks cold; and we do 
not escape them by heating the blank, for 


in the same measure that we soften the 
blank by heating do we also lessen the 
resistance of the metal supporting, and 


the result is the same in both cases, 1. ¢ 


in imperfect impression. There may be an 


advantage with a hot blank in that the 
texture of the steel is probably less dis 
turbed; but, as shown in the life of dies 
struck cold, this seems a very slight advan 


tage 
striking up 
| for 


results, 
seems that the quicker the blow is struck 


If we use a drop press for 


les€ dic ~ bette: work usually 


the more effective it is in producing detail, 
this 
terred and u 


\We 


nd for reason I have usually pre 


ed the drop press 


have often had occasion to produce 


the kind of gripping surface that Mr 
Greiner mentions, and while we didn't 
isually produce perfectly sharp angles in 
he die—trusting to the drop press alone 

vet thev were all that wert required The 
die as simply struck up had those points 
Pipi pip: very slightly rounded, and when 
1 punching was embossed in this die tt 
(Was of course opposite) had sharp V 
edges and round bottoms which seemed 
to meet all requirements, since It is quite 
doubtful if the human skin would form 
up sh rply therein 1f thev were sharp and 


human mind 


doubtful if the 


thus 


Were 
vould favor it 


When it 


should be 


desirable that these details 


brought up sharply, the effect 


is produced not by trying to overcome this 
habit of 


natural metal to resist being 


formed up thus, but by providing condi 
tions which will enable it to be formed 
asily This we can easily do as follows: 


have a master punch of 
detail, 


Suppose that we 


the desired form and and a die 


both 
polished 


the working surfaces 


We 


drop press and. strike 


blank, with 


highly mount both in a 


a blow sufficient to 


make a fairly deep impression, enough to 


give a fairly good result We can now 
take out the die and scrape the grooves 
until we have brought up the points 


Pi pipip: to a sharp edge and the angle 
little more acute than desired in the 


finished piece so that it would appear as 
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where the effect 1s shown exag 
Polish 


or rounding the 
to the 


in Fig. 2, 
avoiding scratches 
points pips, etc. ; 


press and strike another 


gerated out, 
return 
the blank 
reach the 


blow, or more if necessary, to 


required depth, etc. The entire impression 
will now be sunk deeper and the V’s will 
form up to the same angle as those in the 
punch and exactly as sharp 

The advantage gained over Mr. Greiner's 
that hand 


work is required, because we 


method is much less careful 
are obliged 
only to sharpen the V’s and pay no atten 
the the 
when finished it is exactly like the punch, 
doubt if Mr 
accomplished except by considerable labor 
The 


making the angle of the grooves sharp and 


tion to rest of impression, and 


feature which | Greiner 


and painstaking whole trick lies in 


slightly more acute than the finished piece 


1S required to be ~~ ie oe 





Spring “ Morphidites’’ for Inside and Outside 
Work. 

Machinist : 

page 940 a cut of a pair of 
which Paul Wesley 


I € nel S€ 


Editor American 
I notice at 
“spring morphidites,” 


a sketch 


hinks are very handy 


of a pair I have, which [ think quite an 
improvement on his Having two pairs 
UN 
| 
\ 
* 
ey 


bos 


Machinist 


SPRING ‘‘MORPHIDITES” FOR OUTSIDE AND 


INSIDE WORK 


yf spring dividers, | made the extra leg, 


and thereby have a pair of ‘“‘morphidites” 


which can be used for either inside or out 


I do not claim to be the orig 


side work 
inator, but have never seen them on the 


markct D. W 


Pow. 
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Lathe Center Oiling Device 


Editor American Machinist: 

I enclose a sketch of a device for oilir 
a lathe center, which I have used wit 
success, particularly on heavy work 


consists of a wire frame shaped as show 


u 


\ 
/ 








_ 
W if W4 
dine M ‘ 
CENTER OILING DEVICI 


to hang over the lathe center and support 


ing a small tin funnel /* at the 
is kept in 
weight HV 


funnel is partially filled with wicking 


an upright position by the le: 


fastened at its | 


waste, which allows the oil to leak throug! 


slowly but constantly, and 
amount of fresh oil always on the cent 


Watervliet, N. Y M. H. Bau 


Boring Bar With Adjustable Cutters. 
Editor American Machinist: 


Boring bar cutters are so cheap that o1 
them made with any provisi 


rarely sees 








BORING BAR WITH ADJUSTABLE CUTTERS 


for adjustment; yet a little money sper 
in that way is well spent. The fact th: 
one’s standard cutter will not hold up t 


size may be discovered during a ru 


time, and the operator is then inclined t 


steel for daring to | 


blame the piece of 


ground away. He fixes it out of the center 
of the 


enough hole and wonders why he 


bar in order to obtain a larg 


does n 


obtain a true enough hole, whereas if 


adjusting arrangement his worl 


had an 





would be correct Phi ccompanyin 
sketch shows such a cheap arrangement 


the cutters being capable of considerab] 
adjustment after grinding If carefull 
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fitted together they will stand a great deal ther trouble This showed me that the right dow n top of lid metal. Int 

f rough usage I may add that the cut feed can use up a good part of the power old way th itte1 lw ut f 

ters in use are stronger than they may at from the main belt r so out of line with the feed screw, th 

first appear to be, probably because they I at first intended to arrange the vert causing the table t 

ire not weakened in hardening at any cal feed from the gear on the end of the a very unsatisfactory generally 

sharp corners R. D. SpINNEY. feed rod, and which I had put on some machine 1 1 Kem] th N { 
Birmingham, Eng time before for another purpose; but Since writing the e we have cut 

finally decided to use the arrangement one of tl rger gears 1 ned, and t 


Gear Cutting on a Milling Machine—An Im- shown, as much simpler and just as effec ercol ny tendet f the cutter to 
proved Vertical Feed. tive. The auxiliary pinion and cover for pull the gear forward we put stop 01 
Editor American Machinist: the vertical hand feed were taken off and guide—made of angle i n the insid 
The accompanying photograph shows the main gear 4 used as a ratchet wheel. of the overhanging arm, this coming quit 
how we cut most of our gears now; it <A cap screw tapped into gear C served as. close to the cutter \t the itive speed 
shows also the improvised vertical feed a crank pin; the lever and paw! and a_ used, over 50 feet per minute, the cutter 
and the method of balancing the knee and_ piece of flat iron for the connection com had to be cooled frequently. On the next 
work. These gears are not used on pre pleted the rig. Several holes were tapped Job we will usé lows peed and ar 
cision machinery, being used, in fact, in gear C, so that the movement of the range for more feed the mac 
where cast gears were formerly employed; pawl could be varied and one or more job will easily stand a f of over .020 
but if care is taken in indexing, the teeth teeth of the ratchet gear engaged at each inch per turn of spindl 
come out very well indeed, considering turn of the crank The gear 4 has 5 Cs J. Mi 
the small diameter of the worm wheel. teeth, and the highest speed of the feed 
A Combination Tool. 
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GEAR CUTTING IN A MILLING MACHINI 

I et f ‘ ‘ of 
The variations in thickness of teeth cat rod is 220 turns at a spindle speed of 62 t nd mad ! 1 ng machine, both 
] ] | ‘ ‘ ’ ont ‘ a — - ottine tm ent thom 
not be observed with the naked eye, which turns per minut he pitch of the screw slots being c g hem 

is more than can be said of some gears I 1s inch, and with a one-notch feed the ccurate G (GRON NEI 

have seen cut in a regular gear cutte1 220 Davenport, low 


The gear shown is 24 inches in diam 62 X 4 X 50 
eter, 3 diametral pitch Che largest 0177 inch, or about 1.1 inches per minut« Retapping Old Dies. 


44 


gears we have cut on this machine are 33 \nyone who has ever cut large gears Editor American Machinist 


inches diameter and 3 pitch, the teeth be will admit that this is a pretty good feed I enclose herewith a sketch showing the 


ing cut—at one cut—at the rate of one for a regular machine cutting an entire pplication of ; heme | ] e used t 
tooth in six minutes, and the gear being 3-pitch tooth, or rather space, with one good advantage in retapping old dies with 
finished in a little over ten hours. These cut. But when you examine the picture an ordinary tap ‘ sence of a hob 
gears weighed over 370 pounds, and we you will notice that the feed screw 1s al tap generally used for this class of work 


found that we did not have power enough most directly in line with the cutter; th Anvone can readily see the difficulty, if 


to drive the vertical feed without balance gear being well supported under the cut not impossibility f tapping a die witl 
ing the knee At that time we ran the has no possible chance of springing, and tap whose width of tootl le 
countershaft at so slow a speed that we the appearance of the teeth is all that than the widtl f space in the du It 
had to use an open belt, and when the vet could be desired many, and I 1 Saf iy inn 
tical feed pawl was thrown in the main We cut most of our small gears in tl ises the toot it t one-halt 
belt slinped; by helping along the feed way, because we find it easier to support wide as tl p ul t 

with the handle, however, it didn’t slip; the gears, and we can feed about thre made to tap a die under these conditior 
so we ba iced the nee nad had 1 t ( fast « he ( i t ) I { \ ut 
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again before the next tooth is reached; it particularly neat. Perhaps some of your 
must therefore be carefully started for young readers who scorn to buy tools will 


each tooth, and the chances are that the find such a pair easy to make and far \ 
cutting edges of the die will be pretty well lighter to use than the usual style with 4 NY 
rounded, and unless filed out before hard- thumb-screw and collar adjustment. The 
ening the die will never be a success as a sketch shows the finished article. The leg 
cutting tool carrying the adjustment is first bent hot 
I had occasion lately to work over sev is shown. The piece 4, dotted, is left to 


guide the drill, and should be cut away 





when it has done its duty. The gun-screw, 
: 1-16 inch diameter, with 3-16 inch cheese 
head, is sufficient to clamp the hard 
pointed wire, as this wire fits the hole 














tightly. The other leg is bent and hard 
ened at the end in the usual manner. 
a: Ss 
<_ Le 3irmingham, Eng 
| > = 
| ae Adjustable Planer Stop. A 








Editor American Machinist : 
Oftentimes the work on a planer is of 
such a character as to require blocking up, 


























- 3 and an ordinary stop cannot be used to 
eee ie counteract the thrust of the tool against 
the work, and more especially in a die 
room, when the punch and die are planed 
= together—that is, with one on top of the 
Ke) other—to bring top and bottom surfaces 
ee parallel, a brace of some sort is needed, - ~ aol a en 
RETAPPING AN OLD DIE. so I designed this adjustable stop to ADJUSTABLE ““JENNY” CALIPERS 
sisi ial dil ices: Yoana ian steady the nerves of the planer-hand and : 
a a ae a ick as incidentally to steady his work, Fig. 1 adapted for small planers up to 30 inches 
ees i exhibits a side view of the stop in working Pieces A and B are of machinery steel, 
cial jobs—and with the aid of this litth position and also the parts ‘knocked slotted at CC to receive screw D. A 


‘heme I succeeded in easily accomplish - . . . . . 
scheme I succeeded in easily accomy down The dimensions given are the star actor in this show, is hinged on 


ing the desired results, thus avoiding mak 











Block 


2 
> 


AD 
ing new dies. A —_ 7 
Referring to the sketch, it will be no \< r Work y 
ticed that a piece of sheet metal l is se Ar + 
cured to the top of the die B by means of eee 
the toolmaker’s clamps; the piece .1 being ih AF j Wood “@ 
tapped with the die serving to steady and FE a 4. % 
i ro | 


guide the tap. 
In enlarging a pipe die, as shown, | 
} G 


DY Platen 


~N 


select a good tap and then find out, 





screwing in by hand, how far it will enter 
the die. The distance C being measured, : 20 >| 
[ remove the tap from the die and run it “'= ' : 
into plate A (which has been drilled to the | 

Y 





proper size and chamfered around the E~. 
hole) until it projects through the plate a 


distance equal to C. The die is now 





¥ 





screwed on to the tap and against A, which \" 
has been left in position, the two parts wf @ = 
are clamped together (or if preferred they im) EB] 
may be soldered), and the tap is run down . 
into both as if but one piece. 

\ guide plate of brass gives better re 
sults than iron, as it cuts easier and keeps 
a little tighter fit on the tap; and if a 





piece say 14 inch thick is used and the die 





or other work is not very thick, only one 


plate—at either top or bottom, as pre \ 
3 rt Work 


ferred—will be necessary = etl 
Wotrra M. Fox 


Platen 


Adjustable ‘ Jenny ’’ Calipers. 


Editor American Machinist: - cap | 
When turning out a tool chest of my OO ——————— i 


apprenticeship days I came across a pair 








~, 

Dm 

ee 
| 











of “Jenny” [American “morphidite.” FIG 
Ed.] calipers which struck me as_ being \DJUSTABLE PLANER STOP 
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adjusted or 


be 


the bolt &, 
down to the length of the 34-inch screw D. 
The A \ tool 


steel pin G acts as a pivot for the adjust 


and can 


up 
jam-nuts F F position 


H is made of machinery steel 
the platen. It 


ing screw 
and fits the stop-holes in 
ilso keeps the 
off the platen. 
the whole job go a-slipping and 


whole thing from slipping 
Several times I have had 
a-sliding 
ff the platen to the floor “*ker-plunk,” and 
then have the boss come running up and 
say: ‘‘That’s the way to shove out work.” 
That’s why I'll ask you to cast your eyes 
m Fig. 2 and look at 
Toledo, O 


Ashley’s planer stop. 
CARROLL ASHLEY. 





A Universal Turret Tool. 
Editor American Machinist : 
The accompanying drawing illustrates a 
tool which is in use at the Murray Manu 
Richmond 


facturing Company’s shop at 
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per work, 


‘“ommonly 


Ss ¢ 


ion fur 


the sectional 
ugh the feed 
the regular 


and is used for taper work 


in the slide 
which is held in 
tool posts and 


as the turret moves 


J. Ls 


CARD 
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< et gives n I f the g ve 
ce Mmilie 
\ ft n disk o! e ¢ ete I the cutte! 
S ed on the arbo ver the templet 
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Wi feeding the disk made to barely 
ucl the tempiet, whi Is clamped Oo! 
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Attachment for Cutter and Reamer Grinder. 


Editor Amet \l nist 

The accompanying et ntended to 
SHOW \ l < I rk s ec as 
ipp d I cu ‘ fe ndet 
his device t will be ved rund 
emery nk ded for sharpen 
ie soli hread nd tor other 
vork wi the capacity of the tool 





J 


It will be seen to nsist of a body A 
which is tapped at one end to screw on to 
the grinder spindle and come up against 
the face of the collar or shoulder on the 
same Phe ther end turned and 


threaded taper and nut B is fitted to it 


gas-pipe thread will do for this Phi 
end has three saw slits which are carried 
pretty we ll toward the other end Phe 
whole when finished—that is, bored, split, 
et makes a chuck long enough to allow 


an emery stick to enter to within one incl 


of the end before touching the end of the 
grinder spindle The emery stick is held 
ecurely in place by tightening the knurled 
nut B. The chuck has a %-inch hole, and 





















for sticks smaller in diameter than this I 


use a collet or sleeve made as shown at C. 
This is made of machinery steel and, as 


will be 


observed, has three slits cut with a 
saw, one of these passing entirely through 
two within 1-64 inch of the 


the collet the 


and the othet 
] 


DOT The 


necessary 


obiect is to 


give 


Hexibility to enable the smaller 











emery sticks to be held as rigidly as the 
irger one I have two of these collets 
\ \ 
( 
Collect 
\ 
V—_—_ 
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down to the diameter of the spindle. But 


with the sticks the diameter 1s limited only 


by the strength necessary to resist break 


ing, and where the holes to be ground are 


for where 


deep 
the depth di 


not very Say, instance, 


es not exceed two diameters 





the sticks work equally as well as_ the 
wheels. In grinding out a hole it is a good 
plan to leave the outer end of the emery 
stick a little larger in diameter than the 
/ 
Solid D 
D 
y 
) Emery Stick 


Plats 





Grinder T able 









































shown in the 
the solid die 
a plate laid upon the grindet 
that 


The use of this tool is 


sketch, where /) represents 


resting on 
table, which is raised so the emery 
in the proper position to grind the 


The die is held 


while be 


stick 1s 


cutting face of the tooth 


s 


against the rotating emery stick 


ng drawn back and forth until the desired 


S 


object has been realized 
that a 


grinding with these 


It is rest or support 


should be 


necessary 


used while 


emery sticks because of their frailness; 


and again, if merely held in the hands, the 
away the 


I lay 


table to protect it from being scratched by 


die cuts emery stick instead of 


< e Versa. 


a plate on the grinder 
emery and steel particles 


I have found this tool to be a money 
iver, as it makes it possible to re-sharpen 
a solid die with nearly as much ease as 


many other tools, since we avoid the an 


nealing, rehardening, tempering, polishing, 
ete., required with the old method when 
the die has got past being sharpened with 
an oil 

lhe 
the limit of the 

oO] It 


some 


tone 


ies 1s by no means 


grinding of « 
range of usefulness of this 


will be seen that with emery 


sticks very small holes may be 


ground out The usual internal grinding 


attachment to one of these cutter and 


reamer grinders has a very small spindle 


admitting of very small holes being ground 


out: but the limit is reached when we get 
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ATTACH MENT FOR CUTTER AND REAMER GRINDER 
one to reduce from 5g down to inch, portion just back of it, this throwing the 
and one to reduce from 5< down to 34. grinding at the end and avoiding making 
inch the holes bell mouthed, as is likely to oc 


cur otherwise BE. m & 
Grinding in a Valve 
Editor American Machinist: 


The man who is sent out from the shop 


around the country doing repair work 
cannot carry many tools with him, and 
consequently often has to “rig up” for a 
job. | recently had to re grind the ex 


August 6, 1903 





inches from the outside of the engine 


There were two spanner holes in the valve 


I sawed off about six inches of the handle 
end of an old baseball bat, and drove two 
1 
Is 


nails in the end to fit the spanner holes. | 


lor a pivot 


t brad-awl and used it 


1 
OOK a 


bearing at the other end ‘hen with 

piece of cord and a pine stick I impro 
vised a bow-driving device and ground 
n the valve quickly and easily Cher 


than six ine 


lhe 


Vas not more 


back of the cylinde r sketch « xplains 





the tools Tuos. A. BrRacG 
Tool Post Grinder. 
editor American Machinist 
Phe accompanying photog 
mprovement in tool-post gt ] 

















FIG. I TOOL-POST GRINDER 


ments \s will be seen, it has ball beat 


ings, which I find are far superior to the 


ordinary bearings. Besides 


tages in both internal and external grind 























haust valve in a small horizontal gas en 
gine, and because I did not know what 
the job was when I started I took no 
tools. The valve seat was cast integral 
with the cylinder and was about three 
\ FIG. 2 DETAILS O RINDI 
/ ing operations on a bench hic : 
\ superior when used as a milling or di 
ing head, to which use it is often put whe 
/ doing intricate bench lathe Fe 
, 7 4 4 | 
; <5 ia 
— —_ 
to the reduced friction in the bearings 
has greater driving capacity 
\s for a description, I need say ve 
little, as the AMERICAN MACHINIST 
gravings bring the parts out very clearly 
\ll the parts are made of stec irdet 
and ground, The spindle is also groun 
on the inside to receive the draw 
as a pe chucks 1 ind has a 1 ¢ 
NDING A V VI I ougi 
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\s will be seen, the bushings in 


ime project about 3-32 inch at each side 


receive the brass dust caps G. D 


San Francisco 


Plaster of Paris in the Pattern Shep. 


ditor American Machinist: 
The cost of special and repalt jobs 
ten decided in the pattern shop. Iw 
e to point out that ordinary plaster 
iris 1s a good money-saver | 

an intelligent youth wit 


putty and linseed oil can turn « 





operatior 
away Ww! 


one 








ve . 14 
good enough core xes fot dd W 


a rate which will astonish conservat 
tternmakers. Here is an exampl 
ished to obtain a casting of 


hown in the sketch \n existing sat 


Plaster core boxes are f 


mply because they were exper 
st piace 


Metal 








ster 1 old Was taken tron t ( 

ng jointed ilong tii ert e)} i 
ticl Was to be Nl ( (y 
wcks inch thi de tron 4 
ch stick, were kept handy Putty w 
read over the inside of each half ot 
ister mold and built up to '4 1nch thicl 
] thickness being gaged Vv tine HOCK 
he halves being then clamped together 
esh piast« Was pou ed 1 I ng 

st smaller by '%4 h than é gin 
tern This cast w nex \ ed 
da plaster mold was taken ft t 
sulting mold was the core box 

This may at first sight s somew 
ethy proceeding, but the wl 
ished in an hour, and ld have been 
ne in half the time had everyt! 


table for standard work, as 

be stocked but for experimental 
rk this 1s sometimes an advantage 
cial core boxes are often kept 


l ‘ 


th, 


Tool for Winding Springs. 
‘an Machi 
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| winding springs 
ry eh tension I fing ture s 
this etch to he 1 | 
we purpose bett 
| eC « een 
tT ectang1 ~ ds 
a 
~ 
—_— 
_ : f ¢ ' 1 
e bo t I 
‘ Lhe copper t ) ‘ 
» the eel piece B. an 
‘ coppel d I \ 
i Phe ews d 
wn with the eC 
t fixture by the 
( \ 1 sq 
ohtenec Wit 
e¢ 1 ng 
neh ipa tl 
Pes | 7 
2 ren 
4 
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= =. 
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An Old Fashion 
Editor Ameri 


It rad 
let 
date 

ng t 
at 


\ 
| 
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He 


the 


looked more 
he 


could forge a tool just as he wanted it 


my help to forge a tool 


awkward than ever at anvil, but 


every time. We had to cut all the key 
seats in gears, pulleys and shafts with 
hammer and chisel and file, and the old 
man could beat any of us. He was of 
course a fine hand at the engine lathe, but 


pa 
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man,” and the up-to-dates need not be 


ashamed to do so to his memory 
Ellsworth, Wis J. S. Rouncs 





A Pulley Crowning Tool. 
itor American Machinist: 
The sketches show a useful tool for the 
turret lathe, as used by us for crowning 


KK 








VERT LULILi inet 









“ih 


mreovene 





CAPRI P RD 


NU? 44 


wy 
































August 6, 1903 


he 


kept up to the former by t coil spring 
shown dotted inside, kept in position | 
the 
pressed against the lug shown on the ba 


A plate Ff the slide 


two screws, and carries an adjustable s 


screw with a long stem, and con 


is fastened to Wit 
to 


pin with a check-nut which prevents tl 
slide from slipping out too far when 

the former. It can also be used for settir 
the former to. The cover screw G prt 
vents dirt, chips, ete., from getting int 


the screw hole and preventing adjustmer 
The 


made of any desired shape to suit the }j. 


of the spring screw former can | 
attached « 
PLop 


in hand, and can be readily 


removed. 
3irmingham, England. 





Adjustable Hellew Mill—Inserted Tooth Milling 
Cutter. 

Machinist : 

I, 


Editor American 


The drawing, Fig illustrates an ac 


justable hollow mill which, though it ma 


not be new, is a little different from any 
thing I have ever seen. It is not an ex 
pensive tool, takes the place of sever 


plain hollow mills and gives much bett 
satisfaction. 




















¢ QO EC 
_| It was designed especially for removing 
ne Lid metal from a cast-iron lug, where its offi 
was merely to remove the scale, which, 
you well know, is at times extremely har: 
; and renders ordinary steel useless in 
Cr > | very short time. The cutters in this t 
rt therefore, were made of air-harden 
| steel. We find the tool exceedingly w« 
’ adapted to the purpose 
: j am Fig. 2 shows an inserted tooth doul 
—_— angle mill, which is used for removing 
aiimas wa Muachenret cast iron where it is difficult to get bel 
\ PULLEY CROWNING TOOL the scale; hence the air hardening ste« 
teeth. These are made so as to allow 
when he had a lot of small, light pieces to large numbers of cast-iron pulleys. The cutter to be sharpened on the face of tl 
turn, such as studs, pins, ete., he would sketches are, | think, self-explanatory. teeth, the same as an ordinary forme: 
put a piece of flat iron in the tool-post to The tool consists of a base 4 bolted in the mill 
serve as a rest, and do the turning with a usual way to the face of turret, and carry The teeth are ground to shape after they 
worn-out three-cornered file stuck in a ing a cross-slide B, which holds the cutter are inserted in place and will last as 
long handle and ground to suit, and then ; 
° * —— wa - 
chase the thread with a hand chaser of the \ %- 20x 16 Se. 
right pitch. He did very nice work and Angle of :ake,10 degrees 
usually in less than half the time it could 
be done by carriage and lead screw. In : 
doing this hand work the lathe was run —3—— ‘ 
at its fastest speed. I have seen him turn », \e ; 
and thread set-screws from square steel, } y ; 
by hand, all day long, doing them very 
fast, and not a “drunken” thread in the . 
lot Le 
One more job and I will quit. Some 
shafts for mill reels were required, 20 to ‘ Ss rr eee ~~ ah 2 . 
22 feet long. They were made of gas 2 ~ ’ | 
pipe with stubs welded in the ends, jour a iii al ti te Muchin 
nals 8 inches long on each end and one a= i | Hardening Stee! 
end turned to fit a gear. There was no " 1% a“ 
lathe long enough, so the old man spliced FIG. I. ADJUSTABLE HOLLOW MILI 
out the wooden bed of the wood turner’s 
lathe, made pointed centers to suit, and by clamp ( The slide has a lug on the long as an ordinary formed cutter. Aft 
with the hand rest and his old file he front, holding the hardened roller D, the teeth are ground all the way back 
turned the ends to exact size, true and which traverses with the turret over the is only necessary to insert new ones, ant 
beautifully finished. We boys didn’t have former E, attached to a holder fastened to the cutter is as good as new. 
to be told to take off our hats to the “old the tool slide of the lathe. The roller is C. H. Ramsay 
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Surface Grinding on a Planer—Roll Grinding. 
Editor American Machinist 

The 
trated 
of flat, 
of 


up to 3 


fixture here described and _ illus- 


was made for grinding the surface 


mild steel plates about 3 feet long, 
various widths, from 1 foot 6 inches 


about 5-16 inch thick; 





absolute necessary, 








_———— 
— + > 
» > t a y 
1 S 4 Dril 
ic. 2 IN ) TOOTH 


but a good, even face, without any ridges 


Having frequently 


do, 


ind highly polished 


had large quantities of them to our 


usual practice had been to plane them, 


holding them down on the planer platen 


by first taking a 


them 


scotches or light 


stop 
P>» 


roughing cut to true up and then 


a finishing cut to make them as smooth as 


We 


the greatest difficulty with them, as, being 


possible for polishing experienced 


so thin, they buckled or sprung as the tool 


* 






n 









re) 


FIG. I S FACH ) \ I 
vas traveling across after the top “skin 
vas taken off. No matter how light a cut 


found it almost impossibie 
} 


1OvD 


vas taken, we 


») make a satisfactory of them, al- 
hough we frequently traveled over some 
We tried 
with and 


ittended 


f them five or six times sev- 
] of cutting tools both 
hout lubricant. but none was 





ON} j Le 
q y= 
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with much success \t last we 
. . ‘ 

erinding fixture here ustrated 
grinding them. It was perhaps rather ex 
pensive in the first outlay, but it has paid 
for itself many times over since we started 
ising it 

\ Cas lg Va n i 
ngs ai Ds v 

s ! 








Air 


ANGLI UTTER 


tool box and take the place 


lary tool This casting carried 


emery wheel and extended spindle as 


shown. The extended spindle carried two 


with babbitt metal bushes, kept in 


brackets 
their places by loose collars. Each bracket 
had a hole at 


1 I-inch 


the round end at the top for 
this 
up and held 


gas pipe to pass through; 


was threaded about 6 inches 
lock nuts 


carried similar brackets on 


by on each side. These pipes 


the top, which 


NER 

: ; . 
connected to the countershaft for driving 
the emery wheel. The pulley was a wood 


about 3 feet long, fastened on to 
This shaft was slung from the 
haft \ 
and tubes as shown broken off, 


those 


roller 
the shaft. 


planing counters by two 


machine 


brackets 
ly like the grinding 


and exact 


-ountersha seen that the 





grinding co tt was fixed, | t 
self-adjusting, t te f the we 
f the nerv whee e belt whe 
nce ( ried I d 1 T M4 
T le gt \ ( er) W 
\ fe 1 do | I 
d ed f the ] 
) t T X \\ T ’ t 
' , 
I i V ) ¢ 
ng the t 
+7 } 
| eCSK ( et l Wi 
1 ‘ g rew 
t] sid yf ‘ t W ¢ d 
cely slid \ cn 
n screw w t an incl 
lich was qu plet for eeds. It 
will be si it the weight of the cour 
tershaft and the tool | f t le was 
m the ¢ \ \ ‘ \ g e neces 
s Vv pressul ¢ y 1 fe itseil 
down e wv vore \ t w 
ilwavs cutting ) r \ Y 
traverse of nch It made an exce 
ent job in | te trie mk 
taken for planing. \W ran the whe 
ff the edge of | versed ju 
erore it rea | e \ these had 
o be planed straight ost of 
ie rae ( I 
Wi ed the fix i short 
whee pine v1 Fig. 2, f 
grinding chilled tram wl he tread 
] ( It w eld rest and 
ven t 1,000 ) | i 1 
vhile the lathe belt i ed d the 
wheel rotated in the opposite direction, as 
shown. The grinding wheel was driven 
from a small countershaft erected for the 
\ 








ITI 4 t 1 é 
purp f { ys, a 
S wi ()t id t e fed 
backwards and forw hand, and the 
feed was p y ft os slide rew 
is l i It 1 ) I t success tor 
grinding chilled t iron wheels, and has 
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Blanking and Forming Die. 
Machinist : 
pre SS 


Editor American 
The 


herewith 


combination tools shown 
for 


from 14 gage sheet metal the piece shown 


are blanking and forming 


in Fig. 1; the piece is afterward bent, as 


shown in Fig. 2. It is customary to do 
the blanking in one operation and the 
forming in another, the blank being put 
into the forming die by hand or small 
pincers. Either way is slow and danger 


ous, and more than one operator has lost 
With 


these tools one boy has made over 250,000 


fingers handling this class of work 


pieces, and in less time than three boys 
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but not punched free of the stock, being 
held at this 


carried under the forming punch, enabling 


the sides, and in Way it 1s 


the blanking of one piece and the forming 
of another to be done at the same time. 

I punch the 
is about 


Owing to the shape of the 


blank is convex, and the edge Q 


1-16 inch lower than edge Fk, so as to 
strike the gage pin O, Fig. 6, the die being 
concaved at this point to allow the edge 
of the blank to drop against the pin 


\ugust 6, 19 
draw the 
When the die is 


be ground at the center, edged and mad 


passed over the fire t 


little. 


temper a 


very worn it Car 


+ 


to size very quickly and cheaply. G. D 





Making Forming Tools—Soldering Tools to 
Holders. 
Editor American Machinist: 
In 


in large quantities, it 


shops where they do duplicate worl 
is necessary to hav: 


some way of duplicating the forming t 
















































































did the same number in the old way Piece Forme 
ia ; ; 
The blanking punch is shown at 4, Fig. FIG. 1 
5, and the forming punch at B. C is the 
cast-iron holder with a shank D to fit the ; 
press. Screws E hold the punches in - 
_ . . Scrap Frame 
place The dies are held in block F, Fig. 
6. Here G is the stripper support and H Finished Work —> 
PE PE ae a 3 
the stripper itself. / is a stop collar placed, me Lp al 
; é : R y , Ame v 
on ejector J, which part is guided in plate FIG, 2 YQ Fl 
K resting on adjusting nuts 1. The blank HE WORK 
} | 1 a | 
. 
JS 4 D 
| — 
= a: a: ae 
{ it 4 
| \ } d ae am 
4 i 2» - 
; | |! = Cc 
| PeWesh Pp a — 
| Detail i ! | 
|} Forming | ; 
| | Die az Blanking 
| 
, — Punch 
/ } \ 
f A 
L rani Forming 
T Section c-d 
—_ Pun 
FIG. 4 
== _ Fl 
m TD aa 
Cri a 
> ‘ M 
| iG L. 7 5 | O G4U eet ~) Sz | : 
. st y Kae ea { ct + Pe —-- ~~ . 
. \ s y n 4 - GN 
\2 2x 2 A SS. = 
F ] 
— 
FIG 8) 
HE NCI 
Sometimes the blank when cut oug 
le ( an st cl it the sides id wou d dré DD 
down were it not for eject ., whicl 
passing up through the die, presses th 
blank into the scrap strip agai \ stit 
spring resting on plate A and against c 
lar J, which is made fast to J by the set 
ing die is located at M and held by screws — screw, keeps the top of J against the blank, and cutters. The following method has 
N; the gage pin is at O. The forming die The forming die in Fig. 4 is made in been developed at the United States Arm 


(shown more clearly in Fig. 4) is carried 
at P. 
of tool steel and is flat; but the punch is 
The 
is cut through 


The blanking die is of one piece 


made concave to give a shearing cut. 
blank, as indicated in Fig. 3, 


four pieces, PP being of tool steel with 
machine steel spacing blocks S S between. 
indicated at 7—this also do- 
Dies 


after 


Clearance i: 


ing the stripping PP are made as 


hard as_ possible, which they are 


ry, Springfield, Mass., along with a method 


of making lathe tools which I described 


at page 485, Vol. 24, and which has been 


greatly improved since. The key of this 


method is the soldering iron, and few 
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ple have any idea of the possibilities of 


it ancient tool 
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Small Internal Micrometer. 








tv-five « Ft lis 
Editor American Machinist: lrille< ( ( g } " 
We use both straight and wheel tools Some means of measuring small hx knurled ste p ) 
he straight tools are made with a clear with more certainty than can be done wit ne, bored fi educes 
nce of 5 degrees and are ground flat on calipers must often be desired. and Ss secures S] f 
We first turn up a model piece 4A enclosed sketches illustrate an arrange der; it d tet 
shape that we want to make. We lent of micrometer which has prove: may ¢ m 
side h and cut the notch g to the c useful for that purposs lw eas ly before ixing G 
his gives us a cutting fac¢ ind holes accurately from 9-16 inch wy ds eon ( 
ikes a wheel tool of the model piece Ais a piece of 7-16 inch drill rod. bi S1 f gs H 
We solder this wheel tool to a spring tool nd threaded, as s! n, t é \ f se in 
e flat part /) resting upon the t Next which is ¢ jo threads per incl It ( ¢ I 
ace a piece of steel shaped like C in the the head formed on 4, a hole is drilled I f 
iper between t\ 5-degree pal lle nd rigl ngies > adn es ( iv ne 











G fea / Top of Boring Tool tact with tl rew point 
a 4 


Chattering. 
tditor American Machinist 
: one Ge Ror Something I have neve en discussed 
ie s the relation of weight of work and loose 
m ' 
ess Of main bearing—1 the—to chatter 
ng, and I think it is not ws nderstood 
v the cubs at least 
Point Once upon a time | { vy tound 
. uit that by lo« ching tiie ' tront 
Thread Tool - 
: bearing a bad case I hattering w at 
oh t t : we 











Diamond 

















nee ppec " viy i he \ ft vibrat 
MAKING FORMIN OOLS—SOLDERING TOOLS TO HOLDERS g bodi t ( ration 
indeper | I mp Were it 
plane the edge J with the tool B This whi be p fit | t tor this w we would think tl y 
produces a tool D of the required shape to are cut away, as shown, to allow the screw g e spindl ( in 
make the piece 4 As these tools wear. to adv: I: E are two harden ¢ ng had ger ( on 
out and have to be renewed, it is necessary Ww sawed through at the ‘ tl thev w 
| ] | | " | ’ f nel 
» make a master tool E for making the ( ghtly before hardening € tor \ ( ( ( g e en 
B 2 lhe cutters D and / re fast vy Bha harde d pi g i! niv al ru give I 1 the 
, 1 ’ 7 ~* y y ] 
ed der by the screw hok gle of 53° & gl g ve 
} ] ‘ ] | j 
Phe ecw igh-2g ae steels en nem | e screw 1 OT d ed l 
r espec ly ‘ to the l-hold 
i I ‘ 
tyle of tos [Phe sketches ¢ = A 
f we eSé | j 
‘A . f and ¢ The B 
Nts Se 
ng point dered the sas . 
& I ‘ een -- onal 
t rd r de ‘ 
iS af©re ide same \ \\ 
te oo down to the j = 
mp! 1 ( ; . eieeees — 
14 














if £ 
] m ( I a A 
—— 
f ] 
A. i tit t ged oO tt | 
; ' ae ame Sith | 
SS \ I em t value 
| 2 ee i | , 
gt l ri nstar t on S 
- } . 
nmer I =) the } > a ron P i ‘ 
vou 1 
ring surtace be le 1 de« thus t i ES a 
“ ‘ 
ng en ( \ f the t ders cf = H Eula ] I , , ' 
he 11) kK ¢ me 
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— ing in line you know you are right ever 
\ \ time. Then the knurled screw E is tight 
ened on the die and prevents it from tur: 
ing while being drilled. The drill bushir 








Z) NY F is cut away at the middle of its lengt! 

~- Minas bushing G is continued whole only as f 

‘ a¢ >» + 7 > ie e |¢ > alf exten 

O CO) ) rr’ yc as the top of the die, th | wer half exten 

; ay, ing down at the side of the jig being « 
‘, . 

away to the center to clear the die. Tt 


\) 5 A) ’ hole H in screw A allows the drill to pa 
: The j 


through the die ig is in two piece 
filister-head screws / and dowels J hok 








aaa 9 oO ing the top plate in place 
> \ "4 .. ] + 
sai In Fig. 2, showing the die bed and it: 
E jig, one hole for the die is shown in tl 
bed, but in the actual bed there are nine 
The jig fits on the top of the bed, the spl 
I G I J bushing L fitting in hole Mf. As there 


ny sometimes a difference in the width of tl 

) beds, one side of the jig is cut out at an 
angle and a wedge having the same angle 
provided to bring the jig square. When the 


jig is set, by screwing down on the taps 





plug N, bushing L is expanded in the dic 
- - holding the jig tight. Bushing O is used 
in drilling the cross hole; hole P, used in 


drilling the vertical hole, is drilled dow: 


——$<_{___ 3 through the jig, and half is continued 



































— re down the side of bushing L. Q 1s in one 
D “J piece, driven in the body of the jig and 
ee _— held by the dowel pins Fk and the screw S$ 
Front View a Washtndee ani The part JT on the bushing fits in the 
FIG. I. JIG FOR DRILLING DIE smaller hole of the bed. It would be rather 
on the job the tool has a much greater | 
mass of metal to crush than by feeding in 
The tool must have more clearance when 
fed out than in, and hence the tool is neces 
sarily weaker CHEROOT 
A Couple of Drill Jigs. 
Editor American Machinist : 
The jigs shown in the accompanying M 
drawings are used for drilling dies and ; 
die beds. Two holes are required for eacl 
die, half of each hole being formed, as 
shown, in the die and the other half in the 
hed. One hole is drilled down from the top | 
and the other through the side, and when Plan ii iil 
a die is in place in the bed the half holes ; 
D 


in the two parts match, so that pins can be 


driven in to bring the dies in the same 
place every time. Now, whenever the dies 
, 


DY 


want fixing they are readily removed 
driving out the pins—and are always put 

















back in place correctly. It had been the N 
custom, before these jigs were made, to P 
make the dies a driving fit for the bed R —SS R 
Quite often they would get stuck halfway O 
in, or they would not go in straight. Alto- - 
gether they were a good deal of bothe: ' 
when it came to replacing them 
In using the die jig, Fig. 1, the small 
end of the die is slipped into the hole in 
the knurled screw 4. This is screwed up a ie I O 
in the bottom of the jig, the top of the die 





entering the recess at B. The small hole \ | T ————— 
° meric i nisl 
in the knurled head of 4 coming just even ‘s oe 


with hole C in the side of the jig, the pin End View 
D is slipped in place. By these holes com- FIG. 2. JIG FOR DRILLING BED 
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lificult to use drills for this kind of work, the outside or type | 
the holes were bored with end mills or plets. The next mi 
amers formed as shown in Fig. 1. vex side of B, cut 
Pat. t 1 so the two pie 





Next drill and rean 


center. drive the pie 


A Simple Crankshaft Fixture. 
ditor American Machinist: 
16 inch thic 
Now 
job successfull 
a bench lat! 
The VU 


turret 


I enclose sketch of a fixture I made for bout I 


; ee ; A — ‘thew abel : 
se in machining the webs of a lot of small shoulder. 
ank shafts 


The fixture is bolted down to the ma 


this 
to have 


hine table, the crank shaft is put in and “tachment 


} 


— 
hown, sla 


rested on bearings as s the capsaa “WOrm 
are put on and the jol 


the c 


o degrees 


ing and 


) is ready for cutting on 
the turning h 


When one side is done caps are r 





it to the proper thicl 
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late exactly to fit tem 
ve is to turn the con 
the shoulder and fit it 
ces touch at all points 
Pa inch hole in the 
e on an arbor and turn 
kness, leaving a flange 
*k on the edge next to 
, In order to complete 
y. it will be necessary 
e wit special milling 
ne | had had a special 


with a dial graduated 


handle, and mill 


rank 


eads that were inter 


os changeable. There is need Iso a special 

moved, and the shaft is turned over on t angeable. There is needed also a specia 
chuck that can be bored out to fit the con 

] " 4 re 1 1 

oT r ia, vex side of the piece, the latter being se- 

| 7 7 Ps e 
| LS tJ | | LH} ‘ured by three screws in the flange left for 
J that purpose; and, if necessary to make 


more than one piec 








e, a dowel pin will be 


| : required so that the work can be taken 
. | ; 2 off and put back in place again 

é =) 9) u The next thing to do is to get the exac 

— | 4° ) distance required from the center of the 

J rl _ | i bt ( —t turret to the point of the cutter or tool 

= oS is, ) Make a note of this, for all measurements 

; Machinist on this job have to be in thousandths 

SIMPLE CRANK-SHAFT FIXTURE Now proceed to turn out the concave sid 

of the piece fit the first templet After 


moving the turret 


bearings bb and the other side machined 


forward the necessary 


I found this jig held work firmly against number of thousandths by means of the 

a good cut, was easy to fix the shaft in,and “TS ™ the slide, cut the hrst step to 
did away with setting and the risk of 878° ther — rs again and pry 
springing the work J. WHEELER ceed as before until all the steps are cut 
Newport, England Now mount the milling head with a cutte 
and again set to the exact dista1 for cut 

OAC ting the notches. As these are alternately 

A Type Ring Job. telion snl deat. & « be necessary to 


Editor American 
There have been several articles written ¢a 
think 


the 


Machinist : have on the dial of 


mn the subject of type-wheels, but I 


the wheel or herein described 


most intricate of anything in the line that 


ring 


as come under my notice; and, as it may 
e of interest to some of my fellow work 


men, I will attempt to give them an idea 


f how 


By referring t 


the master was worked out 


» Fig. 1 it 


, 
1 


will be notice 
hat the type plate has a spherical surface; 


ilso that both sides are used in operation, 


ind consequently have to coincide exactly 
\s there are eighty-four characters on the 
face of the wheel there must 

ighty-four notche r seats he ick 
ide to correspond These seats re 
formed in three circular steps and of 
ourse have to be accurately arranged 
spherically as well as radially The body 
f the ring is made in two parts which we 


vill designate as 4 and B. A is the plate 
fitted over the 


R 


vhich holds the 
part B 


preducir 


a shoulder, and projects over | 
forms the 


Seal 


The FIG. 1. TH 


g a shoulder which 


f the wheel when in the machine 


wo parts are doweled, and fastened to 
gether by small screws, so they may be chance { mistake 
eparated and put together at any time ire all mulled rl 


vithout changing their relative positions. two 


thing to Then comes the 


and 


In making the master the first 


lo is to make templets for the insid« holes for the type. w 


utside of both pieces, and then to make way, difficult 


operation 








notches 
and the 
together 


S After the 


nhange 


put 
of drilling the 
hich operation, by the 


ne nd ne requiri 


n . 1} tar¢ y + 
SOT] SpcCla i! V De ng < 
operation in the n ne swings 
1oint, and in order to dr rrectly the 


holes for the type it must 

















1 PE 


RING 


lathe 


with crosshairs, v \ 1 inted on the 
ph wee 

atne bed 1 he ere then turned ti oso 
patci 
a>» 4 


the 


ned, r 


type 


iveted 
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on the back side, tested and alined again, 
the 
parts 


which master taken 
and the 


blocks made in such a way that the rubber 


after was apart 


two mounted on separate 


workers could cast their molds from them. 
I think it will be agreed that this job re- 
skill. BARLOW. 


quires some 





Making Commutators. 


Editor American Machinist: 


Throughout the country there are a 


large number of shops building electric 


motors and dynamos, in all of which com- 


mutators have to be made. The following 


is the method we have been using on small 


sized commutators ranging trom 2 to 4 


inches in diameter and having from 32 to 


72 segments. The method | consider some 


what cumbersome, but I give it for what 


itis worth. We will try to improve it 


In the first place the bars are assembled 
ordinary with strips of mica 


in the way 


cut to the proper shape placed between 
them. To hold them together temporarily 
in this built-up form a piece of copper wife 
or a rubber band is used. The clamp used 


for compressing and holding the bars 
while the lathé operations are being don 
is shown in Fig. 1 \ strip of cardboard 
is wrapped around the commutator pre 
vious to putting the clamp in place, in or 
der to insulate it from the clamp and al 
low it to be electrically tested after 
boring. 
Fig. 2 is a sectional view showing the 
shape of the internal surface after boring. 


It is chucked and bored in the ordinary 


way, the compound rest being set over at 
45 degrees for the dovetail. It is a simple 
lathe operation, requiring due care; the 
most difficult thing, perhaps, is to learn to 
look pleasant when the copper piles up on 
the point of the tool in the V-shaped cor 
ner and yanks the whole thing out of the 
chuck and on to the floor. This, however 
happens only once in a while 

The spool (shown in Fig. 3) and mica 
rings are carefully put in place in the 
winding department, and the whole is re- 
After 
being turned off all around a little above 


turned to the machine department. 


size, there are just three ways the commu 
tator may look. One is with the bars all 
even, the mica lines lying parallel with the 
axis all the way round, or it may have the 
appearance of either Fig. 4 or Fig. 5. Fig 
4 shows the effect of a tilted bar or one 
that 
the other 


is nearer the center at one end than 


I have never heard that a commutator 
like either Figs. 4 or 5 is not exactly as 
good, as far as serving its purpose goes, 


but it looks 
very badly, and for that reason alone we 


as one with straight bars; 


try our best to make a nice, straight-look- 
ing job. To do this the 
effectual up a 
cheap mandrel of iron or 


found 
turn 
hard wood to 


we have 
most method is to 
just fit snugly the inside of the unbored 
the 
This is pushed through the 


commutator after clamp has_ been 


tightened up 
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commutator and placed on centers in the 
lathe. 
tested with a pointer in the tool-post set at 


The truth of the bars may then be 


one of the mica divisions at one end, and 
then the carriage moved to bring it to the 
other end, or a surface gage placed on a 
flat part of the carriage with the pointer 
adjusted to the mica divisions may be used 
for the purpose. If out of line the clamp- 
ing screws are loosened and the commuta- 
tor is twisted a little and then retightened. 
This is repeated until all the bars will 
average up parallel with the center line of 
the lathe. 
true 
cause a difference would be inequalities in 


Generally if one bar is true all 


are The only condition that would 
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Trimming Work in the Turret Lathe. 
Editor American Machirist: 

I inclose a sketch of a set of trimmit 
appliances which I had occasion to ma 
and use a short time ago and which can | 
speed latl 


used in a screw machine or 


as may be most convenient. 


We had quite a number of pieces 
made of 1-32 sheet brass and drawn 
in the press inch deep. What might 
called the inner and outer edges b of th 


plate had to be trimmed off, and with tl 
tools shown we were able to do the 
quite satisfactorily. 

The piece C 


soft 


was made of 


1 with pieces d set 11 


stee 
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IS Eo 
{ “Al mw eeipewss: 
Sandi tcaeaaiannnasiniamet — lceeshisiemmsinel oes 
imual 
a 
i. a | eee 
N | . 
‘ } | ee 
| _—— 
; | 
FIG, 3 ] } 
[ a — oe 
FIG. 4 booed FIG. 5 — 
American Machinist 
MAKING COMMUTATORS. 
the bars themselves or one or more bars’ hold the rollers e, which wer id t 
being raised away from the mandrel at one fiber and as large in diameter as con 


end. 
With a roughing cut the ends are then 
squared and a portion of the outside 1s 


turned at each end ‘far enough in to give 


true surfaces for the above mentioned 
chucking, which is done with due care, 
making both the chucked end and the 


outer end run true. If carefully bored the 


commutater will, after being spooled and 
the final turning done on a mandrel, pre- 
sent a very neat-looking job. 


[I for one would be glad to hear from 
thers on this subject 


H. B. McCase 


venient, so as to keep down their speed 
These 
hardened steel pins, these having oil holes 
the 


made of 1! 


rollers were bushed and ran on 


shown) drilled in ends to the 
Shank F 


cold rolled steel and turned to fit the hole 


(not 


center was 4-inch 


in C, which part was held on by a set- 
screw, the other end of F being turned to 
fit the turret. The piece G was made 
from an old drill pad ordinarily used in 
the tailstock of a lathe, one end being 
turned to fit a chuck in the screw ma 


chine, the other end to fit the hole in and 
center the work A. 
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ould not be used to hold the work against 


the tace-plate, as the 


1 


tool had to travel all 








j inch thick and j inches deep The put 
sketch calls for 1] 


lo 
ee 


and wh 


Now. I will ask the 


all corners filleted 


half round 


es 








To fillet 





AMERICAN MACHINIST 


The cast-iron washer H, which was a_ designer who ha id on ving 
rifle thinner than the depth of 4, so that room experience with lit V1 n shop 
the tool might pass all the way across to practice if he stop thir of vork 
the inner edge, was then placed inside of and time it takes to fillet corners and 
he work and the rollers brought up round edges of rib Understand, I am 
against the washer, holding the work referring to patter i \ y one 
tightly against G; the f1 mn being suffi or tw stings a » be made vhich 

nt to drive the pie nd overcome the’ will answer the purpose if ( ers and 
ight friction of the cutting too edges are left squ 

It will be noticed it washer H But,” said the drafts f 

> . + 
r—i {it tt 
— 
? (— =) 
H 
} ] 4 
CJ == Sey 





eg 








| 
hese 
TOOLS FOR HOLDING WORK TO BE TRIMMED HI \TH 

essed on one side; this prevented it fron ir taught me to rou ‘ » add 

essing against some lettering to the design, and fille ld strength, pre 
stamped on the upper side of 4, a vent cracking in the rn ind make the 
naturally left its impression on molding easy Very good; but vou will 

It can be readily seen that a solid stop learn things in college that will not always 


in shop practice 


corners and 


the way across to the inner edge is in the sketch would take from 25 to 30 
i. & BD hours, and if the pattern was made in a 
obbing pattern shop the st woule 
Draftsmen Must Make Concessions to Shop ®#mount to something like $20 in time and 
Methods and Costs fillet material, and if you want a pattern- 
Editor American Machinist maker to quit his trade and tak My ob 
This is not intended as a igain i ep the hod just give him a fillet job 
iraftsmen or their worl Often 5, = M. E. D 
vill see a draftsman pass through the Linens 
lop, particula na large manufacturing A Large Shrink-Fit Job. 
ymcern, who just observes things gel kd Ame in Machi 
ral and not any one thing in p la We had ya ) e ago that was 
r, in other words, if he has designed it pretty oe » fo ill shop Che 
pecial piece of machinery or a jig fails to ible of Oring n is 49 inches in 
1OTICE the \\ detail it s be ng di et While h ‘ 1 Sf 
nade The t herewitl lay 1 \ nehe It was de led to shrin k a ring 
vy meaning more early n to the table to i 84 ches it 
In the shop e I am employed mete! We turned edg f the 
atte 1 Wa ) made » De ised Sa tab two sizes, the tile e ot uTrse 
planer jig or a chuck for a special piec« 0 leaving the should ear the cen 
By referring to the sketch it will be seen ( tf the high ind the ring we bored 
it the pattern is flat on top with eighty to match, but .055 inch smaller than the 
pockets on the under side formed by ribs table. The shoulder was nch, and was 


n to stop the hight 


ile shrinking 








ome prop d t f doors in 
vood fl L \ een quite 
l is ra vy » | ¢ we 
woul aner 
nd ding gw \ ive 
bee \ \ — | | to 
? } 
take P 
ring | erable 
I \ d to 
heat the ~4 Na Wi ng 
a scall ind 
, 
nad a ¢ i er 
I table dy we 
] 
| £ eal 
| } 
\ 
ng \ 
pipe t ( ‘ 
| 
| ‘ 
We | 
end 
! 
‘ cle 
xe \ 
e al 
11 
pres ( fu 
pi ( n 
git t \ fl wa ted 
] 
vas ¢ 9 Wi ive ’ 
t , \ 1 f two | , 
‘ ng W ‘ howed 
less thar oO ed: le 
1 
than so cents f f ering, the 
, ' , , 
icksmith be | ‘ I XI cl teel 
l igl t angk ( | nd 1 one end 
sred ‘ 1 
we secures ‘ 1 ie ¢ Tt gages 
now so pop d in the other end we 
fastened ong be ging 
to the caliper gag e of course tacing 
each oth I re vhen the 














WV 

ring l ¢ r vith 
ut trou . f 3@-inch 
round stes 050 inch longer 
than the d ‘ f e t ( This we 
secured in the end of a stick of wood, and 
when it went into tl ring, the ring was 
put on the table W. A. Bricut 

Decatur, II 

[So far as mere diameter of the fit is 
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done in 
but Mr. 


respects 


concerned, much larger jobs aie 


shrinking driving wheel tires, 


Bright’s job differs in other 





A Pair of Large Taper Reamers. 
Machinist : 


manufacturing establis 


Editor American 
In a large 


in New Eng! 


were made, and some of the small although 


and a great many air pumps 


expensive parts to machine and fit were the 
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started to have “something 


found the machine to be lacking in power 


in fact, although it was a large machine 
we could not drill a 1! 


We 


shaft to counts 


inch hole at prop- 
belt 


r and made 


er speed and feed doubled the 


speed from line 
in the machine gears, so as to get 


The 


plenty of power 


cnanges 


proper speeds results were 


anticipated and 


eduction of cost of each hole from $1.25 


tm tp. Tn n 


bs te ae 


ve ke aa! 








hand-holes and plugs shown in Fig. 1, 


the diameter of the hole at the large end 
I2 inches 


being about The larger pump 
cylinders had three hand-holes each, while 
the smaller ones had two. For 
the 


boring and turning mills, and, while an 


many years 


hand-holes were made upon vertical 
effort was made to keep the holes uniform, 
every plug had to be fitted to its hole and 
marked Che shop management thought 
those bored 


upon the horizontal machine 


holes should be and reamed 


\ very good 
resolution, but the reamers were so mad 
that the 


fore the first hole had been completed, al 


experiment was dropped even bi 
though it had consumed some twenty-fiv: 


hours of work. To make matters 


for a 


worse 
wrongly designed and constructed 
reamer, the conducted 
that 
may work well in cast iron may not be 


experiment was 


upon a gun-metal cylinder. Tools 


at 
all suitable for gun metal 

As had 
roughing and a finishing reamer shown in 
the sketches 


for a large radial drill, but as soon as we 


soon as | time I produced a 


The reamers were designed 





jO cent With the 


the manual labor was les 
, 


1 tools did the work 





chine man was of course 
than the vertical boring and 


hand 


The roughing reamer, Fig. 2, was made 
with step-teeth blades of air-hardening 
steel r] sweep cutters, also of r-hard 
ening steel, had teeth ground into the cut 


broken sur- 


ing edges so as to produce a 


race The finishing reamer blades were 
nserted at an angle of 45 degrees in order 

get as much bearing as possible. It 
will be seen that two points of the holes 
o be made dip below two other points at 
right angles with the first. Without a 


amer blade bearing an oblong hole 


for a 10b ot 


would be produced which, 


this kind, would not go. The sweep cut- 
the the 


shallow sides of the hole unless a large 


ters will also force cutters into 


bearing surface is given to the reamer 
blades 


The 


Fig. 3. 


cutters and blades, 


The 


finishing reamer 


were made of tool steel. 


doing.” we 
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iwhing reamer is shown ready to begin 


work upon a rough casting, while the fin- 


ishing cutter is shown ready to begin 


finishing the hole produced by roughing 
reamer. 


Much valuable time was saved, as the 


lathe hand could have plugs made i 
idvance, as a gage or master hole was 
made for this purpose, and also to grind 

eamer by Reamers were made for 








iree different es of holes and no tr 


1 producing 


ble whatever was expe nced In 
round finished hole that required no 
ping 3ECK 


Gating Small Metal Patterns. 
American Machinist 


I nking the f wing Kin gating 
patt i e of il t read- 
} 
: ) 
\ 
a, 
| 








GATING PATTERNS 
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the device 


ers, I send it While 


iy be in general use and well known, I 


along 
ive never happened to see it except in 
1e shop where I am at present employed 


he advantages of this way of attaching 


pattern to its gate lie in its being strong 
nd in the ease with which a pattern may 
e removed from and returned to the gate 
1 purposes of repair and alteration. To 


remove the pattern the solder has only t 


: ‘ 
the resoldering 


ve melted, and 
As shown in the cut, the method 


S easy > I 
msists in drilling a row of parallel holes 
ito the pattern into which pins, say 3-16 

nch are driven and allowed to project 
bout inch. A slot is sawed in the end 
{ the gate for each pin. From three t 


six pins will be enough for ordinary pat- 

terns. Fig. 1 shows the pattern and gate 

} 2 the soldered 
Mac 


separate, and in Fig Vv are 


Loge ther 


Cope Draft. 


Editor American Machinist 


Insufficient detail information on a 
drawing sometimes involves extra cost in 
time, trouble and actual expenditure. | 


had an experience in this line not long ago. 


\ change was made in a large machine 


which required new castings, etc., and the 


designed so that they 


new parts had to be 


’ ‘ 
would not necessitate the ma 


stopping 






New Casting 





'D & T 5% ru 
i 
<< A 
O11 M 
¥ = 
COPE DRAFT SPOILED THE 1 
ll ongs I eces \ | t ¢ 
shows one of the parts t change 
which was thx ise of some ible and 
oss of time not figured on. The new cast 
ng is made with a pocket 5 deep 
in bottom side and this fits down over th 
old machine casting. Owing to the sma 
space to make the new changes and sti 
get enough metal on the sides of the pocl 
et, the dimensions of the pocket were given 
so as to allow the new casting to fit close 


over the old without any machine or 


When the fore 


-] 
WOTK 


oncluded that the molder must have some 


ope draft, and he so instructed the man 
he gave the job to. Now, some person 
was at fault. The apprentice said “it was 
the bloke what made the patter1 I don't 
quite agree with him. The outer edge at 


{ 


{1 was the size called for on the drawing, 


nd cope draft was a matter of judgment 
Che 
to the draft on the pattern, was that the 


di than 


th the patternmaker. result, « 


new part would not fit wn more 
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one-third over tl 


be well if 


1¢ 


old 


draftsmen 


calling patternmakers’ 


of 


1 e 


sf 


the design call 


+ 


ter! 


this kind, and more 


Ca 


would 


sting It 


make 


particularly 


cope 


M.E 





Cutting a Gear in the Miller 
Cutter in the Drill Press Spindle. 


Machinist 


\merican 


Edit 
Figs. 1 and 2 illustrat 

ting small gear—fo 
sm shop whi 


MACHINIST 


would 


note 


attention to details 


when 


draft on the pat- 


D 


Holding a Boring 
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SMALL GEAR. 

, 
x ente had 
\ ] tw i > to 
the | il to be cut 
« ind chang< 
+} ] } + 
( e! L ii¢ nat 
de s g I inch 
Pp e¢ rerwer thie 
cl pal ille strip 
rht grippec ea\ 
t n without 
et phosy bronze 
wn in Fig. 2 and 

\ imps f 
eC I the ithe 
id bronz 

Change Gear 


SHOWING 


METHOD 


<Y 
piece, were made f the re 
sulting gear was quite satisfactory 
Fig. 3 shows a way of s« g a boring 
utter in a dri precc nind c t 


Rm ii 


a 


™* I 
ee | ‘ My BY } 
H R IN 
Wort < s I A 
slot S m cq t ‘ tt t idle 
nd a square et hel 
the s p g, drawn up by 
tape e\ oO le 


Ball Bearing Attachment for Tail Spindle of 


Spinning Lathe 


Editor an Machir 





On the tloor perated me there are 
eighteen lath ( e for both 
hand tool and Y nd I have 
noticed how t rotating tailblock shank 
We I ind ¢ ur ( | ¢ the |} i } 

ntinua pre ure d ft espe illy 
wher the | ( d ft rolle pi 
lng 

Phe ( i { V¢ 

ocl d rolled shaft 
ng bore own in Fig 
I nd a nded at the 

] ] piace the 

Phe t t et 

} " ‘ which bea 

ga { ( he pre u 

h the hol 
n ot reduces t i 
mie ( ed for tal ng 
vf 
ice eve Vlore 
t I wea ¢ 
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out the button and the end of the shank. 
A tool-steel bar that was made to replace 
the cold-rolled bar and hardened the full 
length of the wearing surface in the hole, 
while it gave better results as far as the 


hole was concerned, wore out a consider 


Hardened Steel Button 


4 
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American Machinist 
BALL BEARING ATTACHMENT FOR TAII SPIN 
DLE OF SPINNING LATHI 


able number of tailstock shanks, even 


though they also were hardened. 
With 


ual wear and trouble, 


a view to overcoming this c 
| had made a ball 
bearing arrangement like Fig. 2 


This was 
el, the 7 


body B. ot 


fitted, as shown, to bar 
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and 
A set- 


from turning on the 


shoulder screw D connected B and C, 
just allowed C to turn 


screw E prevented B 


mn the balls 


bar. 

After fastening this attachment in place 
for 
under pressure, to allow the balls to work 


and allowing it to run several hours 


into a seat or race, both B and C were 





- 1 
1 
21iG, 1 
CUTTING A BEVEL GI 
Chis attachment has been in constant 
use ever since, and has given such satis 


faction that it is my intention to equip all 


of the lathes in the same manner 





A Circular Boring Attachment. 


Editor American Machinist: 


[I send you a sketch of a fixture for 
boring ball joints which I think is a 
little unusual, as it is not necessary to 
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CIRCULAR 
too steel, being bored out at the back, 
while the opposite end was turned out to 
The tool-steel 
was then formed, and the inner 


take eighteen 3¢-inch balls. 
piece C 
face machined to leave a clearance of 1-16 
inch when the parts were assembled. A 


BORING 


Machinwst 


ATTACH MENT. 


place the center of the machine under the 


center of the work. The radius of the tool 


remains the same regardless of the dis- 
tance from the working centers. The 
sketch shows two worm wheels set in a 
base block which can be made of most 
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' 


any desired size or shape to suit requit 
ments. The wheels are driven by 
worm and are connected by a para 


lel rod which is the tool-holder. Or: 


worm wheel is sufficient in such cas 
is the one shown, in which the 
of the circle does not come near 
center, as the second wheel is a cart 
only. Any desired radius can be obtai: 


Mad 
l 
". rae ——~ 
al i 
\R IN THE MILLI 
by sliding th inecting pins in the te 
slots across the face of the wheels. Th 
machine is best adapted for the small 
sizes of ball joints 
The attachme is generally placed on 


a lathe by 
When 


set it is only necessary 


the cross slide of removing 
the 


to feed the cros 


top compound r radius is 


slide out in order to get the required dian 


JouN Wooptni 





Cutting a Large Bevel Gear on the Miller. 
Editor American Machinist : 
Recently having a pair of bevel ge 


ars ft 


cut, the gears being 4 diametral pitch wit! 


64 teeth in the gear and 16 teeth in th 


pinion, I came upon some little difficulty 
in cutting the gear. The gears mentioned 


were for an automatic coin upsetting ma 
chine manufactured by a well-known firn 
in Brooklyn for the Mexican Government 


The 


the original Brown & Sharpe universals 


milling machine used was one oft 


The diameter of the gear blank was 16.120 
inches, and that of the pinion 4.485 inches 
The 74 


degrees, of the pinion was 12 


cutting angle of the gear was 


while that 
degrees 
as usual. When 


The pinion was cut first 


it came to cutting the gear I found, after 
placing the blank on the arbor in the div 


iding head as s in Fig. 1, that the bed 


of the machine could not be lowered fat 
enough to allow the cutter to operate on 
top of the gear. Now, it having been cus 
tomary when cutting large gears, to elevat 
and lower the saddle by hand, the blanl 


and arbor being set as indicated in Fig. 2 


[ was considering this method when 


dawned upon me that by turning the gear 
upside down, the cutter being underneath, 


considerable manual 


The 


accordingly reversed (the cutting angle of 


as shown in Fig. 3, 


labor could be avoided blank was 


course not and the gear 


Mc yreover 


would have 


being changed) 


when finished was a good job. 


it was cut in half the time it 


taken had the table been fed up and down 


by hand mB. 3. 
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Fillet Gages — Making Large Calipers—Gage has a hole drilled through it about mid- used for making gag for the diam 

for Internal work—A Useful Gage for the way. A peg is driven in tight, the ends t he | ' 
Fitter's Bench. ire filed off square to fit the slpts, and it ; inch diameter, 20 thi pel tt 

Editor American Machinist: is adjusted by two thumb-nuts, as show: thumb-screw n top divided into 10 





In one of the back numbers of the A handy gage for the fitter’s bench is equal parts 1 ! 


AMERICAN MACHINIST a correspondent shown at Fig. 4. We use it every day and trom one di nt . 1-2001] 








sent a sketch of some fillet gages I send find it a great time-saver, being far 1 I part oft n \ 
S-1¢ 
(< perf ‘ 
| r 
‘ way \\ ) 





ria. Ly) The Laxey Water Wheel. 
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wrought g in nmon 
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FIG, 3 use at that ti 1 m very ightly 
" I t¢ oR! ee well 


SOME SMALL TOOLS FOR THE MACHINIS ' 


a sketch (Fig. 2) of some which differ rigid and solid than calips Of Mt to the it g will ( mM 
considerably and of a type which I have the gage is first set with inside calipers pump 600 teet up thi illey, the other 
found very handy, as they include both and locked by the thumb-nut, and then through a | rank at the right with a 


male and female, each gage having both 





a male and a female gage of the same 
size. <A full set from 1-16 inch radius up 
to \% inch radius can be either riveted at 
the ends, as here shown, or mounted on 
split ring and carried in the pocket 

Large calipers as shown in Fig. 3 can 
be made very rigid and without any spring 


up to almost any size for calipering cylin 





ler covers, etc. They are much superior 


+} 


to and more sensitive than the usual style 


with riveted joint at the head. The back 





bone consists of a piece of steel of suitable 
size with holes drilled in all the length 
about 4 inches apart, and two loose cal 
iper legs tightened up with wing nuts on 
short bolts, as shown. 

A good substitute for an inside microm 
eter is shown in Fig. 2. It is made of '% 
inch gas tubing, threaded about three 
quarters of the length, the other end being 
plugged with a pointed rod, as shown. A 


slot about % inch wide its cut through both 





sides of the tube about 3 inches long. The 


1 
} 
I 


adjustable bar which fits inside the tube THE LANEY WATER WHEEL, ISLE OF M 








counterweight, terminate at their ends in 


beautiful forgings. These forgings which 


mount to crossheads, though they do not 
un in guides, are provided with turned 
pins and bronze boxes with taper key 
adjustments. Some ornamentation was 1n 
dulged in by the designer in the matter 


of castings, but nothing extreme; no doubt 
he the ight Il severely plain 

The masonry tower that conducts the 

iter almost to the top of the wheel is 
with it spiral Staircase a fine piece of 
vor} | is you see, not heavy, but 
shows not one crack or flaw The wate 

conducted to the bottom of this tower 
from an open race or ditch on the side 
hill above through cast-iron pipes. From 


the top of the tower it is conducted hori 
almost the top 
which, taking the water too high to 
called a ] 
hot 

Chis 


not 


wheel: 
he 


zontally te of the 


breast whee yet is not an ove! 


wheel 
1 
! 


ye structure is known to 


venecra 
be the 


to-day, bt 


most efficient motor available 


»f 
Near the foot of the tower is 


it 18 a source ¢ revenue in an- 


other way 


a fence and a gate, and a little gate-house, 


and an ancient Manxman with a great 
beard This bearded gate keeper collects 
many a “‘thrippence”’ in the course of a 
twelve months—I am told £300 ($1,500). 
For this small charge of about 6 cents, 
it 1s your privilege to mount the tower, 
inspect the wheel in all its parts, and ask 


questions, The gate-keeper told us that the 


wheel is face. and 
tons the rate of 


pet We 


from him, and other sources, that the mine 


diameter, 6 feet 
of 


minute 


72 reel 


carries three water, at 


$ revolutions learned 


trom which the wheel pumps water is a 


that 


water, because 


lead mine 1,800 feet deep: at 
half 


of the inability 


present 


it is about full of 


of the wheel to remove 
the water from the lower part of the mine 
We were told that an attempt was made 


to run the wheel § revolutions per minute, 

but that 

that speed 
\llow 


you! 


the vibration was too great 


me to suggest that if vou, or am 


readers, can get as much pleasure 


sit to the Isle Man 


never 


of as was 


this spring, should 


to 


you miss 


visit the little island and 


Wheel 
Wa. S. Rowe .t. 


in opportunity 


the great Laxey 


Combination Piercing, Blanking and Forming 
Die. 
Editor American Machinist: 


The drawing shows a piercing, 


punch 
die dif- 
fering from others in that it punches the 
crap instead of the blank. The 


ing and forming die, the punching 


1 
WOTK as 


it appears before and after bending is 
shown in the upper left-hand corner. In 
the sketch of the punch, A is a machine 
steel holder machined to receive B, C and 


E. 8 and C 
punch held fast by pin G; the hole for the 
latter is drilled all the way through so that 


is a shearing a forming 


is a machine 
bolts / In 


the pin may be driven out. / 


holder secured in A bv 


1 
c<teel 
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E are drilled and countersunk holes to re- 
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stock to be cut, is 1-16 


inch wider than the 

















ceive 5-32 Stubs steel punches D, these inch longer than forming punch C, thus 
punches having chisel edges at one end insuring the cutting of the stock before 
and heads at the other to fit the holes in E. the forming punch begins to act. It will 
The punches are hardened full length to be noticed that A extends down at the 
prevent upsetting. Punch B, which is %_ sides, below E; this is very important, as 
P a 
{ I A 
{ | “i c 
' 
Cf 
[ | 
I [ m )} \ 
Ee J J 
Piece lure 
bend P| f Pu 
: 
IH ga 
F JG 
l 10 } 
I} 5 J < WL, 
| fp 
Z |I| p 


Piece atter 


Bending 
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it presses down on the stock and prevents Boring Out Two Pieces in Line. yuttor ¢ 
it from wrinkling while piercing punches Editor American Machinist was turned 
D are acting [ had to make two slides of e shape per par f tl 
Tool steel pieces /, J and K form the shown in Figs. 1 and 2, thes » be eter so v1 
die, the plan of the latter showing the’ chined at B to work y nd fitted place \ 
length of these parts. In J are four’ for caps at C; t 1 n slabl f 
~ 
t t ()r ( 
| | 
)) | = “ 
a ned h 
OS Beet 
/ i . ut 1 to 
lace S l 
I W . 
| | : on 
f i}? ‘ ~ 
: =] —] plate of 
= z ind th dicated i 
| wit test was ¢ 
oe nd tl d threade« 
=: \ ; Wi lig 1 cas 
——, ike ft te c ‘ \ 
R ee en ‘9 
\. ru ( e face, s 
igh tl 
) 2 ig ta 
A HANDY BORING TOOI se i e othe 
j being 
grooves P P and RR. Grooves / P torm  tace each ‘ >be b ! the same 
clearance for piercing punches D, and RR out, as shown it a plug fitted side when t g each other 
clearance for the pierced piece resting be- into the hole in one of slides woul in nt e result, pro 
tween PP and the shearing die. All enter and be ose fit in the correspond ding, of \ man 
grooves are milled before hardening ex ng hole in the e! ( [I acc do e W 1 be too 
cepting the groove next to the die; this. plished the result in lowing n elaborate f g é 
is ground in after hardening, as it is im- ner: A forging was ‘ ug est ults 
possible to keep the edge of the die in ; 
shape if put in before I J 
Tool steel piece J acts at one side as a b . | 
part of the trimming or blanking die, while Oo \ \ ; | \ 
the other side forms part of the forming ) | | 
die. K forms the other side of the form ~ i ( —— 
ing die, tool steel pieces M M being spacers —— / ; =o \ 
between J and A. The gage or stop is at = | Js 
N. OO are guides, and OO strippers = 
Parts J, J and K are secured by set-screws = L 
: oi 
R. The shoulders at S are for stripping 
after forming. The stock is fed up to stop 
N; B punches out the scrap and C forms . vl 
the piece. As B and C continue down, the \ 
scrap and formed piece are forced through R R 
the die. At the same time punche = | wee ner 
piercing the stock ready for B. The scrap es 
and formed pieces are separated by chutes N 
as shown G. D M 
A Handy Boring Tool. 
Editor American Machinist ream Moshinnet 
The sketch shows one of tl indie 
tools I have seen for odd is of boring i , 
or thread cutting. It is made so that 
will go into the tool-post most any sien the bes les and planed and m fan fi e similar to ti 
lathe. As soon as the set-screw of tl . the required 0s-sectio for w —_ t de that the hol 
tool post is tightened the tool becom«e ¢ vas rwed t » tu 1 d r gO re ts fad 
very rigid. It is especially recommended awed faces tru r] ferent method 9 ed At K and 
for odd sizes where they do not have spe enter O. Fig. 1 \ d tt . ¢us i right and / 
cial diameter reamers nd where the gq d and tapped i 2 f | threaded e. The holes must 
threads are not standard so that a tap. and the stock a 1 tl eaded end ( vit ther hat a 
1 Ep. HERMAN slabbed off as at D. Next was e g t vw vork freely 


could be used I 
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without shake to open or close the jaws 
as desired [hese jaws work in a slot 


and are held down by caps over their pro 


\ 
sides at NV. 


jecting They were made in 


one piece, and cut in two as in the pre 
ceeding set. JL is shown held in a fixture 
VW by two straps Fk; it is clamped with the 
the 


Having previously laid out and “pricked”’ 


face a against face-plate of a lathe 


the center Q, the work is now trued up in 
the usual manner with the test indicator 
and the hole bored and chased \s the 


two jaws are of the same cross-section we 


can now remove L and put A in its place, 
moved on the 


and 


and if the fixture JJ is not 
bore 


the 


face plate proce d to 
chase K that 


ind screw will assemble without difficulty 


we Can 


with the assurance jaws 
in regard to alinement 


One however, must be kept in 
that the faces b and c of 
to 


wards the face-plate, otherwise the holes 


thing, 
mind, and that is, 
the respective jaws must be placed 
will be out twice the amount of inaccuracy 
of the layout of center Q. 


E. E. MINnArD. 





Makeshifts and Quick Repair Jobs. 


Editor American Machinist: 
I think this part of the trade is over- 
looked by many of the craft, especially 


To the 
average journeyman it means perhaps lit- 


in the large shops in our cities. 


tle, but to the other fellow who works in 
the job shop or small backwoods shop it 
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One feature of the 


iron. bell-crank 


While 


one day this casting suddenly broke, and 


engine 


the 


the ¢ upola fan 


Was cast operating 


exhaust valve taking off a heat 


it 
il 


looked for a while as if the heat would 


certainly be lost It was not, however, 


for the casting was patched (in some 
what less than 10 minutes by the watch) 
n the following manner: As shown in 
Fig. 1, the casting had at least 2 inches 
f clear space on each side of the break 
It took but a few moments to slip a piece 
of pipe over the break and fill it with bab 


bitt which was melted by placing the ladle 
in a puddle of iron 


Were you ever called out on a nice Sun- 


day job of flue rolling on a “red-hot” trac 
tion engine? This isn't so bad until it 
comes to rolling 2!'4-inch flues with a 2- or 


This is where the fun 


for the 2-inch rollers won't fit the 


3-inch expander, 
begins, 
3-inch pin and the 3-inch rollers won't fit 
the 2-inch pin; even if they did you would 
hard time keeping the rollers at 
\ll 


he good housewife’s new 


have a 


home that is necessary is to borrow 


t 10-cent shears, 
] and cut out a 


With an over 


patience to 


unt few tin cans 


up a 
goodly supply of bushings 
abundant supply of complete 
the list, it is possible to roll a dozen flues 
in the course of an afternoon 


which I think will bear 
mentioning is that of a locomotive on a 
small Western road—a ten-wheeler of the 


Pittsburgh type, I think. While making 


Another case 
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back shi p and 


To run the engine in the 


put on a new cylinder and saddle meant 
for 


throwing it out of commission at least 


three weeks, to say nothing of the loss 
incurred by getting a new cylinder, etc 
It was repaired in the unique but thor- 


oughly satisfactory manner shown in Fig 


2. The broken section was first carefully 
drilled, reamed and countersunk for three 

inch screws and was then replaced anc 
the corresponding holes in the port wall 
carefully scribed, drilled and tapped 


77 io. 1 17 
Three 34-inch collars 
vom 
Phi Ga 


mild steel, these bei 


length of about 1-16 inch greater than the 


corresponding width of steam port. Eac 


collar was separately fitted int 


brought to a fair bearing and 


piece fastened in place with 


sent home. To prevent leakage at the 
crack a inch dovetail slot was cut at 
the junction of the two pieces and a piece 
of annealed copper wire peened in The 


job was completed by truing up the cylin 


der with a boring bar, and to my knowl- 
edge is giving good service vet 
J. W. B., Ji 


Tool for Finishing Rivet Holes. 
Editor American Machinist: 
The sketch 


explains itself 


llustr 
illustratin 























means very much. He is generally equal some minor repairs on the left-hand cylin- 
to almost any emergency, from oiling 1 der, it was discovered that the wall be- 
Sen 
a ' 
I ( ) KS 
Babbitt 
Breet ( 
| ¥ 
| _ 
| Pipe 
Le 
—<—— 
| 
FIG. 1 
lawn mower to building a locomotive. It 
not the purpose of this article to g 
into a long, detailed discussion, but to 
simply cite a few cases that come to mind — FIG. 2 
at the present moment. SOME QUICK 
Several years ago I took charge of a 


small Western job shop, and among the 


odds and ends about the place was an 


ld gas engine used to furnish 


power for 











tween the cylinder and port was cracked, 


the crack taki semi-elliptically 


ig ina 


shaped piece of about 25 square inches 


REPAIR 








TOBS 


steel bent to the shape shown and having 


right and left cutting edges so that both 
edges of the hole have the sharp burrs left 
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v the drilling machines remove 
peration. The other end has a rather flat wet 
nob to facilitate handling \ laborer can op 


finish a considerable number of lh 


ry short time by its use Phe ea was 

iggested to the inventor through noticing 

boy engaged in the untortu 

ell-known pursuit of “dodging t] gat S 
fer.” He thought he was avoiding dete they 


yn by turning a small 
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as noticed that the edges ot Turning Versus Planing Thin Cast-Iron Plates. 
e bright and s1 quentiv this tt } ¥ 
was made N C 
Dul lrelanc : 1 
| a 
Sheet Metal Drilling Jigs. 
ditor American Machinist 
In a shop where I once was I e¢ 
ere were quit inbe piece 
eet steel, Varving tro »¢ S gage / 

/ \ 
ed the constr I £ \ 
nde vhich hae gotte . 

- 
yb 
it r Pl 
4 >» 
ro 
Fd 
\ ; 
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Allowance for Press Fits. 
In our account of the Saratoga meeting 
of the American Society of Mechanical 
ve mentioned (at 


H. Moore on ‘Fits and 
substance of this paper 


Engineers page 952) a 
paper Stanley 
Fitting.”’ As the 
found in 
reproduce it at length, but some discussion 


by 


will be our columns, we do not 


of it presented by John Riddell, of the 
General Electric Company's works at 
Schenectady, will prove interesting. It 1s 
as follows: 

“T have read the paper by Mr. Moore 


with a great deal of interest, and am very 
glad to see that some effort is being made 
to get the matter of 


some tabulated form for future reference 


allowances put in 


I am particularly interested in this subject 
at this time, as I have prepared a diagram 


for our own use and was just about to 


issue It 


‘In making such tables and dia 


grams, it will be found a very difficult un 


up 


dertaking to make them to suit all cond 
tions, as I will try to point out. Before 
making any change in our present allow 
ances I wrote to a number of engine build 
ers for their opinion regarding the chang: 
and received answers from about forty of 
The answers furnished very inter 
Some 


that the present allowance was all right, 


them 


esting reading matter suggested 


others said the proposed allowance would 


be about right, while still others said it 
was not enough 

“My reasons for changing were: First, 
to have a gradually increasing allowance, 
and not in steps by 3 or 4 inches, because I 
contend that if an allowance is right for 
the not 


be right for 14 or 15 inches. 


10 inches same allowance would 
Second, out 
old allowance is 50 per cent smaller than 
the proposed allowance and gave no lee 
way to the shaft turner. There are many 
things to be taken into consideration in 
tables diagrams : 
of of to 


In our case the length of hubs 


out these and 
the 


diameter. 


laying 


First, relation length bore 


of armature spiders is sometimes several 
times the diameter; but the actual bearing 


surface is about equal in length to the 
diameter, on account of recesses in the 
hub. Second, the outside diameter of hub 
should be taken into consideration My 
diagram is laid out on the basis of the hub 
being twice the diameter of the shaft 


Third, the nature of the materials should 
Fourth, and 
the parts are to be assembled; if they are 


be considered. how where 
to be assembled where a suitable hydro 


static press is available, mcre allowance 
can be made than if the parts are to be put 
together by the use of bolts and straps 
“My diagram is based on actual experi 
ence extending over a number of years, 
and the one we have at present in use is 
eminently satisfactory. In laying out the 
diagram we took the largest bore we had 


made and different smaller ones down to 


2 or 3 inches, and plotted the curve to suit. 
“In my diagram I differ very widely 
from Mr. Moore in all of his tables, and 
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] 
alsO 


By 


comparing some of his tables with our own 


in some of his general deductions 


experience, we have: 


FORCING FIT 
Moore Riddell. 
6 inches.... .O125 .OO125 
12 inches.. 0245 00425 
24 inches.. 0485 0045 
30 inches.. 0605 .0055 
37 inches.... 0065 
SHRINK FI 
Moore. Riddell. 
6 inches 0069 0035 
12 inches.. 0133 0057 
24 inches.. 0260 00925 
30 inches. 0324 oll 
38 inches. 01325 
rT? Teet: .. .040 


“It will be noticed by the above that M1 
Moore for 
pressure fits than in my proposed table 
It will also be noticed that Mr. Moore al 


allows about ten times more 


lows less for shrinkage than for pressing, 
while my table gives double the amount 
“T would like to call attention to another 
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he says more skill and experience are 
quired for shrinkage than for force fits 


KING 


have seen a great many fits of both 


made and never heard this statement mad 


before. it 2 piece 1S being bored tf 


g 
shrinkage, say about 48 inches diamet« 


we would allow .o16 inch; but if the sa 
to be bored for forcing fit, 


[wo or thi 


plece was 


would only allow .008 inch. 
thousandths would make very little diffe: 
ence on the shrinkage fit, as we would 
sure to have a tight fit if there was such 
the 


inch were taken from .00 


variation either way, but in case « 
forcing, if .003 
inch the pressure would be insufficient, a1 
if the same amount was added, the pri 
sure would be entirely too high. 

“One for 
table was to have something 


ot 


oft the reasons making m 


for the guid 


ance our designers and draftsmen 


shown as follows 


[here are five curves 
lhe 


line shows allowances for sliding fit. | | 


left-hand one on the minus side of « 


mean by this such fits as are not loose or 


free like a running fit, but one that will 


just slide without any perceptible play 


































































































statement in Mr. Moore’s paper, in which The next curve is on the right or plus side 
12 ] 
v1 
STANDARD TABLE OF SHAFT ALLOWANCES FOI 
7 — ARMATURE AND FIELD SPIDERS, COUPLINGS, aS SS 
COMMUTATORS AND SPLIT HUBS 
= ) wis AJ ‘ MI ANY —_—_+___—_—__ 
_ J 
{ : 
A 3 ( D E A Readings Cc 
43 ( ] I 
w225 | 004 008 
» 004 007 
Wz 0U37 0725 
we > 007 4 
) 00675 > 
017 x 065 
17 om > | 00625 
vul7 On Ove 012 
m 0057 15 
01 oO 5 OK 
P 
£ 1 m .00 ’ 
= 0015 OC275 «0047 0 5 
= 15 wl5 45 ( 
12 u25 425 
‘ 12 ,00225 4 
wiz 225 > O75 
0ul2 m 5 i 
wl 002 r 
001 001 5 00575 
- “1 Oou15 ( > 
.001 wuld 175 0045 
= 
«1 Om 5 x ( 5 
.00075 .00075 .00075 | 0027 
0005 0005 0005 0015 
—- Allowan v ime Ma act 
DIAGRAM FOR PRESS FITS 
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f the o line and shows exactly the same 


allowances for tight fits, for parts with 
light hubs, such as commutator shells, etc. 
The third 


ilowances, 


somewhat greater 


bs. The 


spiders 


curve gives 
and is used for steel hu 
is for our 


fourth regular armature 


f solid cast-iron hubs The t 


WSs 
the amount we ive found ct 
i shrinkage fits, and : 
ticles as couplings 1 bearing ir rut 
ning fits, are not g n, as it was 1 
hought idvisable t ut too 
sheet.’ 

Some Points About Patents. 

There are people who would b 
fitted by taking to heart some of the points 
ibout patents which we find ticle 

} c Engineer, though we find 
uurselves able to agree with quite all that 
s said therein Taken literally eems 
to mean that no one should « k of 
applying for a patent till he het i 
million or s I Ss ow! ] erested 
apitalists wl e ready iD ! rk 
umount into the development of ( vel 
tion and the business conn ‘ ith it 
If that plan we foll ed I n \ t 
he most valuab] ventio d neve 
ee the light oT iV, ane q ( 

t where a m ny t x directly 
pertaining to a line of work or busin 
with which he is himself well acquainted 
by practical experience, he is usually in a 
position to judge of its value and should 
generally pate first and then g ] 
-apital as he goes along and he needs 
it as best he may. Lots of m« \merica 
have become wealthy by mean I patents 
which they found difficulty in paying the 
fees for. Nevertheless ther iT¢ thers 
who should consider we e points 
brought out by our contemporary as fol 


lows: 
“We 


be paid for a pat 


are c 


severity on the poor man The want of 
£4, which will secure him a monopoly in 
his invention for four years, stands be 

tween him and th. The Germans and 
he Americans are beating us in the world’s 


market, because they hi; 


patents than we have 


not true. Last year 27,387 patents were 
granted in the United States d the total 


receipts of the office wert $1,491,5. 


gives an 


But 


just now 


average of nearly $54.50 per pat 


nt the point is of no rea 


to us We prefer to confine 


ittention to the influence which our own 
patent fees have on the progress of inven 
tion 

“The inherent mistake made by the in 
ventor is that a patent is, as stands, of 


necessity 


No patent 


possesses any value whatever save 


in so 
th 

represents 
Phe 
nly have goods 


be salable 


far as it Zives the possessor a title to 


possession of Ol 


the means of making m 


posses- 


sor of the patent must not « 


to sell, but they must there 


be 


must 


‘mand for them 


two distinct classes of patent The i 
ventor sees that a particular thing want 
ed; he supplies the wat S r 
patent he sec a I pater h 
I I tiv lab I t \ Vi 
discover the want first lt nde! 
ke supply f 
st tyne f iny fi« ‘ ) 
een secured, ding peopl 
‘ lly can @g I 
l A, Sor 4 ly a 
Tt age wantec 
vhich can be pi ( f 
tiff cuff wi \ en paten 
ive bee I | 
Ve I ] I | x 
ft g 
pe de tl yw fils che 
ffs t they w f Bi 
d his ere \ WAV he 
st lvertise \\ electe 
| cause f S t 1s 
f sm inven S 1 ( ‘ 
N Ww, the ioney t t m pr d ( 
1 placing the sl m ‘ 
ut of all shadow of prop n to t 
Patent Office fees 
‘The second f I 
much more diff tasl fore m, f | 
Ss 1 1 n i 1) ric Te ( 
he n cat t\ want but ( St « 
lat want \ 1 ap, |e 
iy, one f ‘ gt ( f wl 
banana Befor ] can <¢ anything w 
thic « p ] t pers de peop h 
they not vy wat soap, but one wit 
banat t \\ t think we \ 
t mucl if we S £20,000 yea 
Ww d ] \ « 1 Ve n advet 
| oO p fi d hy c ld 
such quantities that \ ld be made 
of 1 Che £4 p the patent t 
he Patent Office ud not be a dro 
in the buck compare to the outlay re 
quired to make t ny na commercia 
ccess 
But the inventor will argue I do 
want to make a for t I patent 
all be quite ( ( ed if | my 
patent for £100 t the buyer wor t out 
Chi S an extremely fatuous idea The 
number of absolutely untried patents th 
have been sold t \ bsurdl 
smal] Chat, in a word, e way 
vhich business is dons When the inven 
tion 1s made the invento f per 
suade either himself « ome ot perse 
with money and enterprise t t itis w t 
while to expend ) ( \ cert 
Int of ucce s ( 
pany is formed, and gil 11 it 
may or may not secur dvantag 
but whether he d r not, it certain 
hat a considerabl itlay 1 r urres 
ny < ¢ lr} to s the capital 
1 the company promoter must lend his 
In f words, money must be spent 
before the inventor can get any return for 
us labors. Furthermore, the time element 
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Allowance for Press Fits. 

In another part of this number we print 

A. S. M. E 


| pr rbably 


ome discussion of an paper 


on allowance for fits, which wil 


prove interesting to most of those who 
have to do with machine work. It is espe 

cially interesting to observe that in some 
cases allowances are made that ‘are ten 


times what would be allowed in another 


shop for precisely the same fit—r. ¢., a fit 
of the same size and made for the same 
purpose The net result of this will be, 


we think, to impress upon a great many 


the actual truth of the matter that all 


such rules are themselves to be taken with 


considerable allowanes It is a fact quite 


familiar to shop men, that different lathes 
a 


nen making press fits get widely varying 
esults when making the same allowance 
on the same work, or that two men will 
get the same result—their work will go 
together with practically the une pres 
sure, though one man may aim to make, 
ind may think he is making, an allowances 
considerably greater than that made by the 
ther 

There are seve reasol te this lf 
thr ift is turned with a coarse teed and 

too mewhat rounding on the cutting 
edge, the result i spiral ridge running 
tround the shaft like a screw thread, ane 
when sucl \ haft 1 pressed into 


othly bored or reamed hole, the top ot 


this thread needs only to be crushed dow1 
nd the intervening spaces afford plenty of 
pace Tor the metal to easily flow int Phe 
result is quite different from that in whic 
the shaft is turned smooth, so that its et 
tire urface wt bear, thoug the two 
hafts may. caliper like This effect 

tl 1 re marked vhere both hatt ind 
bore are rough 

But what is perhaps a re fruitful 
use of disagreement betwee ditferent 
hops in this matter is the fact that there 
re sO many workmen and shop inspector 
\\ » have no conceptror of the ract that 
ome delicaev of touch is required in ordet 
to do accurate calipering or gaging it 2 
aliper or gage ust barelv. touche thre 
work as it goes ovel if it ust contacts s 
that Iy paving close ittention thre mtact 
can be rust felt and no more then there 
ome assurance that the ing gaged o1 
il pered is the size of the PAL 1 tf ti 
calipet But if the gage is pushed over by 
he employment of any appreciable torce 
then nothing whatever 1s known of the 
size of the worl eitl \ ne man vl 
loes the gaging or by anyone else lt 
caliper ind gages possessed exactly the 
same rigidity na t VOT surfaces 
otfered the me tric na resistance t 
the passing of a gage, and tf jammer 
who crowd gages over their work used 
precisely the same amount of force nn «lk 
ing it, ther it might be possible to calibrate 
all these things and get uniform results 


But none of these conditions is possible o 


attainment, and, as every experienced man 
who has given the matter any intelligent 
study knows full well, it is impossible to 
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get results in calipering or gaging which 


are at all comparable in way 


gaging who 


than by having men t 
know how and who know, among othet 


things, that “jamming” a gage over work 


is not right and can never produce results 
that are at all reliable 
We have known shops in which holes 


were produced by reamers or by means of 


rced, and were 


not be f 
and in which at the 


gages that could 


standard, 


shafts to fit these were 


holes 


gaged by snap gages immer over by 
main foree, and in which they thought 
they were making a very small allowance 
for fitting, whereas they were really mak 
ng a large one; though nobody knew how 
ree, becaus nobody knew just how 
much the gage were prung in toreing 
the } vel thie Wor! Indeed t! idition 
lot ancient tradition eithe ) te us ota 
irge and important shop in wh the in 
pector could not write down or intell 
gently handle a decimal fraction, and in 
which ther supp. ed they \ | ny t 
negative \ Vance n crt I s fits 
makine the haft le um thy 
] le e they ery noe \ ex 
plained t hemselve n the s t “aim 
pertect | ( cl I oundne ck ot 
traightness t et the 1 t cing, as 
t tew minut nite rent ng ofa 
crometer ld have shown, that they 
vere making a big allowances that the 
hineul serie , res ne f e snap 
gages used would illow inds oft 
i mechanically ignorant and bt nspec 
| r ( 1 Pa tl t hgures ot 
lowances for pre nd other fits should 
not be tal too literally nor depended 
“anne tat implicitly They mav be based 
pou te rent and l] tt use of 
Vues, OF thre \ iy f/f vs v be | ised upon 
he same degree of abuse of them as hap 
pens to prevail ino your own) shop In 
] h case they wall be ght tor your 
But it bviously not wise to count 
) ese % ngs Wiess y l OVW 
Goed Salaries for Good Men. 
ist weel there ppeored 1 ir ¢ 
1 in advertisement which the m 
he t HNKS I t the more { ells > con 
un Phe advertiser want Manager 
for a manufacturing busine 1 said 
None need apply that t ce pre 
time receiving $4,000 salary 
nually Now eat much, and 
mono other thine eans that the rd 
rtiser wants nowho iow engaged 
t simula posit 1 ean ilso that 
must be filling the position istac 
torily, the measure of this being the will 
neness t manufecturmg concern to 
pay him a good salary for his services 
Thre ilvet ( tf cou © xm to pus 
more \s a means of letting readers know 


about what grade of man is wanted thet 


is perhaps nothing bet n the whole, 


sionally hap 


though of course it does 


pen that a very good man may for a time 
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(usually short) be out of engagement and the government sporting the et 
may, for certain reasons, more or less nails, for instances we wn \ 
satisfactory to himself, be working at a tremendously profi ef mds an val . 
lary somewhat below his normal level ext for ‘ ‘ ( 2 v 
We think there is some misunderstand ng much greats velg I velg ( I 
ng of what is meant by many advertis« tar for dis ( t 
ments which say Stat expecte Qo i lt ( d 1 
‘ It is monly ferre { en G d be made f t CTV 
rtisel sucl ‘ siny vilig rob 1 thc ‘ 
‘ how cheap r ( Ned r \ ‘ ‘ Yi Q ( 
vonereas W J 
( rr \ vy | ¢ ( BDI B ( 
can get, and w i ‘ ‘ t g 
igh grade 1¢ g I | ( ( 
1) — 1 ( Oo r ) ‘ \ ( 
\ epli ‘ ‘ ( e] te 1) 
vi ‘ ep oO \ r? } ‘ 
pow 
Not 9 ( 
teoor ‘ ( ) 
‘ ) ed { Q \1 
dvert ey sot . , rtocl ’ ’ ] ’ 
“ae a ar ae es Edison's Storage Battery. 
‘ 1 t »~ (MW) \ 
Ct ) a 
re ‘ pe . 
mipete Q 11)¢ 
e op t 
+s ( { +h 
i \ 
cCOgNIZ« ( 
jaf I } 
tat | 
‘ fp ’ 
Passes For Congressmen 
ntative ect Robert B , i Rr 
V1 in ( ¢ fe 
) ) 
Ba e & O 2 ‘ 
mmen ) ce f ply 
Congressme \ 1) 
tent 1 \ t 
1 re ) ¢ 
po ) Y 
vholesor CY rm Q eg v 
1 1 
e fina Oo 
at ) ( ) ) 
in ‘ 1? 
aes | 
r por t ( \ 4 
b 1) \ ' 
) Wi ‘ ( ) t 
ple T | ; 
tford ) ( g ( , ; 
() , 
e passe At f f Penn g y 
road W\ ( est I l ( Ct ‘ = ‘ 
tected by ito gis] he b I H via \ lerably lighte 
Y ls VIC ire | I road riven powe | ead pow? ) 2 
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The Perpetual Motion Special Dispatch. 


On the front page of a metropolitan 


paper which makes rather more effort than 
papers do to be 
matters, we find a 
dated August 2 as foll 
ind 


invented l device which ie 


most correct regarding 


such 


‘special”’ trom 


| ‘ 
Milwaukee OWS 


Partillo, a mill factory 


C,eorge 
irchitect, has 


tvles a ‘I 


uovantic’ engine, which, 1f what 


claimed for it is true, will work a re\ 


ution in the industrial world and furm 
ower at a cost so small that the expens 
f operation will be practically nothing 
Che machine termed a ‘buoyat 
gine from the fact that it derives its power 
from buoyancy Phi the principle up 
hich the new engine work Phroug 
he use of air chamber with automa 
ypening and closing device nd appli 
on of these to above principl ‘ 
verfected an engine which wi 
nouch energy from still water to run as 
ong as partly submerged.” 
Needless to say Mr. Partillo nor anyone 
lse has or ever will invent a motor which 


from still water, and we 


tand 


an develop powet 


itterly fail to under how people in 


elligent enough to run a great newspaper 


Anv fif 


teen-year-old boy who has been to 


‘an be so easily imposed upon 


ind studied physics to any 


ught to be able 


purpose at all 


to demonstrate that such 


1 motor 1s, and always will be. an utter 


mpossibility \re there no men employed 
m great daily papers who have a knowl 
edge of the elementary principles of phys 


ics as taught in high schools 


\n eng 
neer 1s not needed to show the idleness 
f such special dispatches—just an intel 


1 


ligent high-school graduate who can think 
1 little will do. 

A New Statue of Ericsson. 

Phe 

d in New York soon after his death near 


statue of Ericsson which was erect 


the battery has been replaced by what ts 


considered a much better one, and this 


new statue was unveiled on the first inst 


There Was a 
Mayor 


with appropriate ceremonies 
parade, music and speaking, Low 
speaking as follows: 

“It is a singular coincidence that one of 
should have the privilege, as 
Mayor of New York, of receiy 


half of the city, a 


ny name 
ing, on be 
statue of Ericsson; for 


the historic ‘Monitor,’ designed by him, 


which revolutionized the navies of the 
world, was towed to Hampton Roads for het 
fight with the ‘Merrimac’ by a boat called 


myself, 
ind it be 


‘Seth Low This boat, like 
was named for my grandfather : 
for 


towed all the clipper ships of my father’s 


the 


longed to the firm which many vears 


fleet in and out of the harbor. Perhaps for 


this reason I remember as though it were 


yesterday—though I was only twelve years 
of dread, akin 


the 
that 


id at the time—the feeling 


to panic, that pervaded the city when 
the 


‘Cumberland’ 


destruction 


the ‘( 


news came of 
befell the 
gress’ in Hampton Roads at the 
the and | 


easy 


‘on 


and 
hands of 


‘Merrimac,’ recall with equal 
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the thrill of and gratitude 


with which the city the next day welcomed 


vividness joy 


he news of the timely appearance of the 


the Roads and of her suc 


‘Monitor’ in 
essful battle 


“When it is recalled that the *Monitot 
vas designed in New York, that she was 
It in New York, that her engines and 
ler turret were made here New Yo 
nay well rejoice » O1VE h er 1) 
ity f tl g ( Ne 
\ ves this signal delty ( 
\ \dmiral | ‘ sp ted 
Vonite in a ce 1 , 
man's contributio1 row 


Unio ller designer was John Ericsso1 

himself a Swede by birtl houg nat 

ed citizen of New York, and the gui 

e carried were ide by Dahlg il 

er man ot Swedish d en id he 
mmander he fateful day of het 


Worden, whos 


tory was Lieut. John L 


name, at least. suggested a Swedish origin 
in the remote past \ll hail, then, I say 
nd gratitude without stint to the men of 
he Northland who have done sé 111 
for 1s 

Well may Ericsso1 st e stand her 
n Battery Park, where t shall ever vi 
look the waters of the proud harbor wh 
his gen s did 14 ich) to develop The 
beat of every prop lt that las es n 
waters of the bay into foam will bring t 
him its song of pt ( ind the incoming 
ind the outgoing tides, as they pass this 


spot, will shout in turn the chant of the 


world-encircling oceans, as they 


ute to the memory of 


mastery the waters of the 
to earth's remotest sea.” 


Reciprocity With Canada. 
Eugene N f tl 


Foss, of the Sturtevant and 
Brainard 


Becker Boston, ad 


companies, 


dressed the convention of the Furniturs 


\ssociation during its recent meeting 1 


New York on the 


with Canada.” Mr 


subject 


Foss is 


“Dp . 
if “Reciprocity 


in ardent ad 


vocate of more liberal trade relations with 
our Northern neighbor, though he avows 
himself a protectionist. He urges imme 
diate action on the matter on the ground 


that at the present there is an exceptional 
opportunity for putting things on a better 
that 


basis—an opportunity may not pre 
sent itself again for many years, if eve 
He is quoted as saying: 

for closer trade relations 


broad fou 


“Our demand 


with Canada 


rests upotl 
re | 1 


tions Pre-eminent is the need of our 


w material 


manufacturers fot 


coal, 


cheape r i! 


wood, hides, etc | 


iron, 


facturer and a 


] 


you thi 


protectionist, 
it we must develop our export tri 
rr suffer serious consequences. C 
can and is anxious to supply us with what 
we need in our industries, and if we en 
particularly under the 


take 


the negotiation of a trade treaty, we supply 


large our free list, 


conditions of give and incident to 


our manufacturing plants with their natu 
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ral material and place ourselves in a pos 
tion to compete for the trade of the work 
“Our ultra-conservative friends arg 
that we are doing that now, and urge 
to stand still and let the game go on, b 
they forget that other nations are pr! 
gressing, and that while capturing 
d e hay ilso ised e host 
f the world and m prepare oursel 
gainst tariit cl ill along tl line 
Wha end vy impo 
ction be ‘ t ( i the ft 
t negotila ay ndetr \ 
for the reconvening of the Anglo-Am«e 
can Joint Hig ( mls 1 which 
harged with tl | f arranging 
eat\ nd ne hese ire rouge! t 
iccesst cor mation the chances 
unproving o1 de relations will be go 
\ governn f dly to reciprocity 
ntrol in Canada, with the power t 


fy a treaty 


country will be absorl excitem 


f a Presidential campaign, while not 


than 1905 the Dominion Government mu 
go before the country. Unk therefo 
he Joint High Comm n shall meet 
fall, it is mani that nothing cat d 
ro! everal V¢ I evel g 


Some New Things. 
NEW SPEED BOX FOR RADIAL DRILI 
The engravings illustrate a new speer 
box applied to at The driving 
shaft in this is shown 
1 in 


these are mounted freely on the shaft, b 


A 
=< 
= 


Fig. 2. cart 


es I 
by means of friction clutches /’ F any o1 
of the four may be coupled to the shatt 


The frictions are operated by 














FIG. I NEW SPEED BOX FOR RADIAL DRI 


GG at the front of the box, the inner ¢ 


of the lever shafts carrying the forks 


t 


with the sliding clutch men 


which engag 


bers. Behind the two levers will be n 


in Fig. 1, numbers cast on the bo» 
these indicating the positions for differe: 


hand 


ticed, 


speeds; and between the two is a 
for clamping one lever while the other 
in use. The four gears mentioned mes 


ars / IK L keyed 


K meshes also with gear 


respectively with gt 


shaft M. Gear 
on shaft O 


and gear L through interme 
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sat Pp 1 1 P 
ates / and Q drives gear # on the same o the material and workmanship, the id ay be eC The shaft é ( 
ha ft >. . : } | ] 
haft By dropping (through reversing of cheapness having en entirely aban ving whe ! t 
andle) intermediate § into mesh with L doned and only exc 
Jear R may be driven in the opposite di R 
ection, the reverse motiot ing required Che band wheels of t ( ( t 
ir tapping, et Shaft O drives throug] 
evel gears the centr shaft O A PP — 
vex MC t "i F ; 
m1 Either N or R may be secured 1 } . 
e shaft O by fri mn ¢ P 1s is ; | 
i . zA | 
ilt has two speeds for ¢ h peer f Or eed weet 
ft Af a ao] of fe —— j 
) | . +] T 
gears on the 1 1 dl S93 
eeds are increased to sixteen Che ma M 
, > ‘ -+ ] } ] G 
line 1s Started or stopped DV a OSe ring ee — 
ring 
1 7 ‘ bat { 
n the column, which ring by moving pin No] | | 
turns sleeve [ ind mov: 1 k | rod iS = mc ee | 
! \ | 
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FIG. 2. SHOWING ARRANGEMENT OF GEARING IN SPEED BOX 
1’ and fork NX back and forth, locking inches in diameter They are each formed bearing through the fran 19% inches 
ither of the gears N or R to shaft O of two dished sheet-steel disks with flange ng and | n « well running the ent 
This speed box, though shown equipped placed together and riveted through and engt! work table 10x36 inchs 
I Ss i t ; " 
vith constant speed motor in Fig. 1, is through and tires vulcanized upon them. ribbed and strong with tl ne 
it I 
ilso made with plain driving pulleys. It1 he dish of the sides and their radial cor throat for taking out the w. It is ca 
uilt by the Mueller Machine Tool Com rugations make the wheels strong and stiff rockers with machined surfaces and 
any, of Cincinnati, Ohio, and used on while they are also light, the latter an et cur 15 degre ne way 
their standard radial drill mportant feature in preventing the break degre e other t tilted by 
g of blades. Saws fron ' ; asia 
IMPROVED BAND SAW 
Woodworkers a ' rule, ind patter! P ae | = } 
makers and cabinetmakers in particular “ . 
sually have good tools for their handi —— 
? ; 
ork, and take pride in them and in keep ae 
; oe 
g them in good conditior It is some ~ 
1 ° j ] 1 Y t a }) 
hat of an anomaly that the ve not - J 
1 ~ Tr . a | 
een as exacting with their power-driver fl 
rl Bas time 
ols lw maker un hi vers am 
sers of those tools seem to have worked d | fe 
mntentedly 2 ( po plane far be "di ot | t 
W the le ] 1 at ) ot he nacl aL | | | 
op. It car ircely be contended that | 
ere has not been the opportunity for im | 
L} 7 
ving the tools of the woodworker ap \ he tJ 
oximately commensurate with that af } } = ] 
er ; a “ 
irded by those of the workers of the met I / 
; | | | ‘) af H My i 
s, and vet the improvements have been \ | ’ 1 
G | is 
e might say, almost entirely in the latter i 
d we have had to chronicle them cor , 
, } 
tnually A } { 
Phe Dand saw yl i WW ¢ CT ustrate J f a 
ire assured has been designed with the ' sin" 
1T 7 t Leas th } sh} t 
pose ot producing e best possible n i } 
: . haa ia ; . Ld aie 
ine of its class, careful thought having H} } eee 
een oi ; ’ 1 : "1c ¢ lor y << 
1 given to every detail, thu leveloping ‘ L als J - 
lanv improvement and conveniences . 


e same thoughtful care has extended HI IVER BANI A 
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12 
i, Sea oad , . . business s “| road to vel. Th 
ys locked. The driving band whee’ Commercial Review ts Oe a | 
1 1} a 
ntirely enclosed by a casing having situation is rendered still more ditheu 
‘ ICLOS < > s < aad 4 : ¢ 
rl lust i Ie ‘ted nd NEW York, Monday, August 3, 1903 bv a stiffening m credits. which manufac 
adootl 1c ( s 1S co) Cl and e 
nto the front of the m wchine by the The month of July in the machinery 1n turers say are not extended nowadays 
4 | : ] } + ) y T ] 
» of the air as driven by the wheel dustry brought forth developments which freely as a tew mon hs ag for examp 
, P _ | A al —e 
ust fat in be connected if di ndicated that more business was done than AH of which has da tend y to ma 
( " | am Cal ) ( | 
' 1 1 = nt } Oo ] 
| Phe upper band wheel ha haft he month previous \s we had occasio the projectors of new enterprises go Sho 
| | r bet I t t : zl 1 . 
neh bearing Phe tension " »y note al the time June Was marked \ nd naturally machinery 1 1 re col 
- ay . “a ae a i i oe ‘ = . ING . 
maintained by a telescope spring falling off in trade in thts cinity, but pelled to suffer s¢ delay ( o ¢ 
t ton of the adjusting screw, one from what we have been informed, st tracts. even wh heir terms are satista 
he % g ‘ 1 
. , ith sl \ . iderable 1 ro nt Ol srt ot ] viges | ‘ ‘ 1 
‘no being sufficient for thr lighter saws now showed consideral mprovemen 5 But g 1 yuage ‘ 
Py 1 ] - ’ lie 
doul pring comes into action \part from the tact that orders were more for the better w urely a 
louble spring com 1 
n | viel \ ire used Phe oid plentiful there wi inmistakable evidence while ind money tor legitimate indert 
fo inch square steel countet f better feeling among machinery met ngs will be obta rie plentifully 
minced by a coiled spring and eadily  Ulath Ww noticeable in’ Ju vhen Tron tistactoriy eve 
1 in positior The greatest hight Mor in one quarter came views whicl While no such thing vholesale ct 
Lonel i ‘) (oll ~ ‘ = 
Q inchs Phe running spee id a decidedly pessimist | g or pr engines 4 CHE 
150 r" pe minute giving a cul re | I 
: chit vorld h suffered fre uly stiff they have beet e compe 
- peed ! 1,300 Teel pel munute hery W rid cl Cl ‘ ‘ rnK » , 1 
~) \ » inches diameter and 6 facto ol teral ‘ I Ball HOrse-pum le ft 
‘ ] | | , disturbances 1 bor nd in Wall Stre { he obo e evidence f this sta 
( ( hon [ULI LE avinle 
| a. h , a oe ae ; as | 
free yvoth on the haft and During May aL ne tl forme ere fo. which ( e h 
1 1 , , iY 11 ne univ there , dy d Y 1 d t r 1 
' 4 : table oil ip for " \ ( ) ( g J \ ( \ it ire | 
n. The weight of the ma ne ve evidence that the sttuatro! p me 
F 4 : “ft 
| s much nol istactol 1 ait wilders of ele rid 1D | 
re OOO pour It is known the \ lich NM . isk ys , I 
| | ferences emg rem d by 1 , \ t cle t tl g ( ed 
( Ihe \ nal is built by thre \met ! 
n \ hinery Compat Grand Rapid ue eW tre = UY 
iC nervy met nt clisyp ed ( ( evel id the i 1 rr ine 
‘ velief that | \\ 1 r\ ce during \ ev did dur r June 
Sine they mtending tl did Y for n yrovenn 
] ( Tes | V1 « ( zz . 
| ent along tl ne vial ' ' ¢ August. D chinist 
rr ot the ost oul Xpo 1 \1 c 
; 1 y contines ) ) t1 ‘ \ ppl . ‘ ot ‘ 
mon ( Cl neal T Clee 
tir In \ | ada banett ( ( wr y 
; ; | g 
nd compre ed-ait ppara i 
‘ ; B ‘ d before, m Fea WW 
‘ of han fo 
( ) el eT ere a t 1 y 1 g tt 11¢ 
| \¢ e Tact 1 | , ; , ; " , ae 1, ’ j ‘ | \ 
Tee (| 1 rT al ral MIpo ed at t] Vt , ‘ ; F ; ; 
R 1 I 1 1) ( ¢ ’ Cc ¢ ‘ ) I I ( 
} el vit tppl }! ite Dhoom oO 1) . : 
ent ordet ( ‘ t fortni¢ Seve 
nved in group oO repre nt the hour 
Jol | \I irket. Railroads contributed largely | ’ r 
( PoHnnMson Service Company rt 
; , 1 lw Wis ¢ ( ( | )) < l Wi ne 
Ce e working n the elec me 1 1 | 
) y 4 | { \ ‘ 4 { tl 
nN ( ipparatt ai te 
ea from ¢ 1 eC ¢ ‘ ‘ esp | ‘ \\ 
‘ " ire . ‘ ‘ : ( o 
sila ire enor Lp per y I WMmerot na licated that ’ ) excelle 
sail be ee ee ‘ 
V ¢ a touched { eT ‘ | ot ome @ dl Lu j ( ners 
ted that ie provinee, a) 1 role luring t ON rew ( re exam 1 tiie I e fit 
‘ equal to our present outpu = er 9 ne firn . + ee , sae 
1 ooo veal , nd if there \ ne dot e ¢ t of tl prot especia 
' ere rr ecrecy throw! dl it ly of par x montl 
Personal. onwin ot tunika ” t preced thi On des we 
\\ mn Wathev sene ldre on place during the , he tol it ‘ ve gratifying 
ct lite or ¢ 1 { n le« report oon W¢ ‘ mere ‘ t vbody ( 
, : volun oft busi t+ tl) me til we en enone , +] 
W. HE. Van Sickel. lately New Yor De ' \t the ne W 
ee ae Hadiee Meet Seal ever remember hearing so mt yout dha mad their profits f 
re ALLAN ol ( naet a on Toke 
: irdet cing held up, especially nthe t fit t v col 
mpanv. has taken the position of pet : , ' ‘ 
ss ot engines dapted tor sma manu pared Wt ir period t vear, Wh 
tendent of the reorganized h é : ’ 
ed 1 iH facturing plant ind which generally a ‘ mnpar n wit ‘ . ntl tro. 
Dallet Com ! ot | Iphi 1.4 1 ] 
npanyv, | 1 ile |) a erag ip to ind including 300 horse powel ] ily t Dece 7 1QO2 ‘ gains 
Wi SNOW ot one engin ho 1s¢ wl icl | ta Wi rd Coie trom | \ \ that | 
Obituary, five propositions oft this kind, aggregating General Ele Comp rders 
Charles Anthony Mors president of som 2,000 horse-power, almost closed bt hand for turbine engine that aggregate 
the Simplex Electrical Company, + f Bo he parties suddenly came to the conclust 155,000 kilowalls Phe company 1s rus 
Soe | ] = that they would wait a few nonths beto ing work on the tactory I dings there 
ton. died suddenly July 27 of heart dis ; : ; 
giving the order out ind at Schenectady, N. Y.. to be devoted 
CAS He was born in Boston on October ~ — : : : , mat 
g 11 One of the reasons fot this state of to the manufacture of this mportant part 
15 1822, ane WSs ancestors on moth sides ee A P . 
affairs is the condition of the money mat of the general production. Work on the 
were among the original Puritan s ttlers ‘ , 
5 = —— ket. where call money is a drug, but time Lynn building ts under way, the foundatior 
Newburyport Soon after leaving money very difficult: to obtain, and only having been completed at the River Work 
school Mr. Morss entered the wire bus then at high rates of interest, with the best plant Phe building will be ot brick ane 
cement construction, with steel frame 


ness with a firm occupying the same Corn 


| which for nearly 


Building 
rs had been his own headquarters 


ve 


sixty-five 


kind of security demanded as 


Under these circumstances a small manu 


facturing plant, especially one about 


collateral 


dimensions are 140x630 fee 


to do hight 60 teet, although bu 


in 


and the 


le story 
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structure, the great rise of the root giving CHICAGO MACHINERY MARKET Northern 


ai 


‘ ; : . —— 
room for the traveling cranes Phe con Jobbing machine shops in the Chicag N \ 
tracts have been awarded to the Cambria | territory are said to be running moderate N 2 + 


Steel Company, Galbraith and others ly active Ch with specialties are the No. 2 plan ! » 75 


The United Iron Works Company has yore busily ied. Generally speaking ee een 


rat iN ~ 
been organized with general offices at the month of July has ended with a greatet \ ene ae . i se 
Springfield, Mo The plants comprising degree of activity pv \ 
the company ire is follows Crescent thar that witl Ww] ¢ . —s begat \ . | , 6 
Iron Works, Springfield, M: Sterling a trade in macl en ecliadicntinl \ 7 


Iron Works, Springfield, M Auroras many phases. On the wv e. it ic satishae 
Foundry & Machine Works, Aurora, Mo.; tory. decidedly satisfactor are p S e 





Aurora Foundry & Machine Works, lola, “ running neck and ne vith June and b kes S WW 
Kan In addition to these the new com |. vith July f last 1 Phere Y ( , 
pany has purchased outright the mplet ul variations to. the ew nk 
plant and stock of the Pittsburg Foundry ments ce F 
& Machine Company, of Pittsburg, Kan., business for the nth. t ev are 1 y me 
and will operate same connect wit videly diverge Ss ‘ 
the 0 n pr! pert | ( Tics T tite ( t 9 ] ( } ~ ~ x 
new company e as follow C. H. Cok Per ( ( 
presidel H | Hornsl ( ) caent \ { ‘ ( . 

ind ven l 1 {F¢ kk P B 1 ell ‘ | ( ” 1 
retary 1. ( 1) \ t! Sure ( ( de. ‘ 7 |) 
Mathey, general uperintendent \ \l most of the fact participating 1 \ \ P58 <4 Con a 
Fowler assistant get aon tl =1NeET ter | one . ‘ cory exte . . \ ' 

Phe old ai ‘ nown fi tf | \\ (sat re ~ . 
Hl. Dallett & ¢ t # ( ‘ 
lately be reorg porated = Lig vol ( 
is the J Hl. Dalle ( ) G ‘ 
othicet fo] \\ President a pel nt ru tel t t ( ( ~ 
Dallett, vice pre o oie 
iwer; ernest C. B secretary at rm ( Ht. B & ¢ 
r< | ( ( hwW H. » ( Cy 

tely Ne Yo Tese ‘ t f 
Hnder-Feod & yn boii ies | Manufacturers 
ind riy ntified witl ( 1 tae ¢ c ee \l , 
I ADE ’ }) nt | ’ ~ | I ! | 
compa \\ ere extend ( g rr 3 ( > \ 
the cap vy ot their plant \ ¢ | 

— Sede Teen \\ A oux Lan 

1] wg ‘ \l 

tinuing the n facturing ‘ UO l ' Mat 
know elt ai ( ‘ vy « ‘ , ) ne ¢ 
ble « ry sal oa t —"ren 1 s R ' ; 
CSP tle thie ( ct 1 : : 

La P nt ‘ mF eit WOT ” : \l I 

‘ s \ ‘ 

e equippes est ; ; "s hers a 
prov cl r d the ext 1 D ne , ‘ Se ETIRTT) 
er | rem " on ' Po ; sens nails Mur ! \l 

Ipply cle 1? thre 1) ( ra ew ( ) , 





Che following table show DoT 1 det ‘ tore 
: The Greet eos ‘ pant lluvana 
t iron and ste v articles, in 100 1 ! port ( ( \ eile i | Lev 
~ 
pared with 1902 ne ¢ ( rhe Sladen-K \\ \l Wa 
cre v ( mip 1 } j ‘ ] lk 
Iron and Steel Imports. 1902 1903 ‘ ee F : ma Ix 
lron ore. sews S23 44 $ 2,351,275 ; : Siesanciaal es o— ‘ , noo 
Pig iron 7 36.820. 02 nes, ‘ nvack t me previou : 
Scrap, for remanutacture only 8 ive 2 eX - : , for plat ‘ ht eling Com 
Bar iron......+...+++. 1,092,551 1844 486 hiled by other 1 Cl cn p \ pan 
Railway bars .. a2 28 re 
371,452 2,°74,1 rept ‘ itt 1 rt 
Hoop, band or scroll! iron, or | , t )) ‘ ue ‘ r ‘ 7D & M ine Com 
_ 2 ee 178 > 3 864 sac i th asU . —— so : . reathy en 
co yo oare cre ' i . | rt 
Steel ingots, blooms, slabs, bit- ” , 
lets and bars......... » 3806375 > 8242 ratio probably emt 3 ee See arged 
Sheet, plate and taggers’ iron \ plar er dat New Al 
or s'eel.... 601,249 $81,481 D luctiot here \ directions ‘ ; : y I: ; Meat Ipot 
Tin and terne plates ard tag ; : f bany, Ind : onler & _ _ 
gers tin.. : e 5 6,065 624 3,399 Is mucl ofr the transit 1 mut trace ut Compar 
Wire rods..... 102 , 206 1,137,237 , \ 

7 total ' y \ ; } > hvir ) t« 
Wire and wire artic'es....... . 33,301 43.848 ( \ cing The Row M Company, Water 
Manufactured iron and steel a ee ville Cont ! med contract for a 

See 28 778 ian <Apeerne new shot 

CEED 60006 <0 ; $5,773 66 069 = ' 

Cutlery.. ‘ 1,706,454 1,732,97 lhe Massena Mineral & 1 er Company is 

zane, file blanks, rasps, etc. 72,293 82 485 Quotatiens. ee 1 large plant at Mas 

WORTINB. cc cccccscccccccecs 1,135,088 728,077 al 

Machinery. veeees 646,572 4 085,845 New York, Monday, August sena, N. 1 

Needles, hand-sewing and ; ; Che Briste Conn.) & Plainville Tramway 

_darming. eevee eeeeees 493,97 442 7 N¢ \\ Yo } prices tor Northern in 

Shotgun barrels... amin 282,979 232,544 Company Is planning in SOX150-foot 

_ | - ee 2,346,327 6,2¢0,812 Southern irons tor. ne irby delivery ire power-house 


Total, excluding ore.... $27,180,247 351,617,312 nominally, as TOHOW \ new plant wOoOxoo feet, is to be built 











in Chester, Pa., for the Delaware Steel Cast 


ing Company 
Albany (N. Y.) & 


about to 


The Iludson Railway & 


Power Company is rebuild its pres 


ent gas plant 
rhe 


Company is 


Manufacturing 
plant at 


Launch « 
about to 


Ind 


Neptune 
establish a 
Evansville 
Mich., of the 
Toledo, O.., 


Adrian, 
Company, 


A planing mill at 
Manu 
has been burned 


(;oodsell 


acturing 


A stocl ompany is being organized at 
Altheimer, Ark., to build a gin plant a = 
\valt is at the head 

rhe American Thread Company, Williman 


tic, Conn., is preparing for the manufacture 


from pulp 


of spools 


rhe plant of the Omaha Packing Company, 


Chicago, Ill., has been damaged by fire. It 
will be repaired at once 

The contract has been let for a_ record 
pressing building in Camden for the Victor 
falking Machine Company 

A press dispatch, July 31, says that the 


Tack Hamil 


burned 


plant of the Ontario 


Ont., 


Company, 


ton, has been 


the T. Il 
Wot 


be built for 
Manufacturing 
just 


A factory is about to 
Buckley Car 
cester, Mass., 

The Foundry Company, in 
Wilmington, Del., manufacturer of pipe, 
decided to double its foundry. 


Company, 
organized 
Crescent South 


has 


The United Gas & Electrical Company, New 


Albany, Ind., has received bids for the erec 
tion of one or more new buildings 
Charles Neshew, of Dowagiac. Mich., has 


negotiating with a view to building a 


big automobile factory at St 
The Rockwell-Wabash 
turer of 


heen 
Joseph 
manufac 
Ind., 
renovate. 


Company, 
Wabash, 
which it 


office specialties, has 


purchased a building wiil 


lire has partially destroyed the foundry 
and storehouse of the White-Warner Com 
pany, manufacturer of stoves, Taunton, Mass 
Work is in progress on a 55x127-foot cast 


ing shop for the Benedict & Burnham Manu 
facturing Company. Waterbury, Conn., brass 
ete 

New machine and smith shops are about t: 
be built for the Pennsylvania Railroad in 


Philadelphia The building will be 150x50 
feet 

Poole Brothers, of Chicago, Ill, will prob 
ably build at Holland, Mich., a factory em 


ploying 150 hands for printing railroad 
tickets 

Plans and specifications have been given 
out for large additions to the Niagara Falls 
N. Y., plant of the Ramapo Iron Works, Iill 
burn, N. ¥Y 

The contract has been let for a foundry 
plant to be built at Indiana Harbor, Ind., for 


he Standard Forging Company, at a cost ot 


some $100,000 

Plans have been completed for a 65x140 
foot hardening shop for the Wallace Barnes 
Company, of Bristol, Conn., manufacturer of 


steel springs, et« 


Mott & Wyant, of Anderson, Ind., general 
ontractors, have secured the contract fo! 
the erection of a large green bottle plant at 


Morgantown, W. Va. 


The Rolled Glass Company, New York city, 


will make extensive improvements to glass 
works at Soth Latrobe, HVa., where a plant 
las just been purchased 

Representatives of the Dayton & Muncie 
fraction Company are at Selma, Ind., ne 
gotiating for the purchase of a site for their 


station and power-house. 


The Holland 
apolis, is meeting 


Car Company, Indian 


demand for 


Palace 


with a heavy 
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its cars and new shops will probably be built, 
but it is not certain when. 

A brick factory is proposed for Oneida, 
nm. E. A. R. Jeffries, of Utica, and Prof 


Hardman, of McGill University, Montreal 


are among those interested 
Plans have been completed for a 350x500 
foot one and two-story addition which the 


New will make 


England Enameling Company 


0 its plant at Middletown, Conn 
Eugene <A 
investigating mineral deposits 
their de 


State Geologist Smith, of Ala 


ama, has been 


n Dallas County with a view to 


velopment for cement manufacture 


IIenry A. Strong, Rochester, N. Y presi 
dent of the Eastman Kodak Company, pro 
poses to build a six-story manufacturing 
building, 50 and 100 feet wide, 200 feet long 

The Goodwin & Kintz Company, Winsted, 
‘‘onn manufacturer of metal goods, is to 
erect a plating shop, 37x66 feet, to be used 
in connection with a building recently pur 
chased 

W. ©. Johnston, of Denver, Colo., and 
Eastern capitalists have secured options on 
12,000 acres in Fountain Valley, near Colo 


rado Springs, for beet culture, and propose to 
build a sugar factory. 

The contract has been let to build a 100x 
150-foot, factory for the United 
States Steam Turbine Company, mentioned at 


two-story 


page 1072. We understand that the location 
decided on is New London, 

The New York Central plans to build an 
electrical station for the Boston & Albany; 


the current to be generated by steam or water 
power. A water power at West Springfield, 
Mass., has been inspected. 
Ground broken recently for the Mano 
met mill, a new yarn-spinning plant at New 
Bedford, Mass It will be 180x600 feet, 
three stories It is 
Whitman, 
mills 


was 


being erected by Messrs 


Harding and heavy stockholders in 
the Whitman 

The 
Johnstown, 
that 
and 


Steel works at 
visited by a fire 
ruined the bolt mill 
and caused consider 


Cambria 
’a., have been 
completely 
department 


Company's 


almost 
forge 
able damage to the plate mill. The mills will 


be restored at 


rhe 


once 


Pennsylvania Railroad has optioned a 


large acreage of land at Olean, N. Y., and is 
said to contemplate the erection of big con 


including ma 
shops, a large 


and 
blacksmith 


struction repair shops, 


chine, and boiler 


electric powel house, ete. 
Ind., 


Sunflower 


Alexandria and Orestes, glass work 
under the name of the 
Company, have organized and propose to build 


at Independence, a co-operative window 


ers, Glass 


Kan., 


vlass plant James Riddle, Sr., is president 
and Jules Biron vice-president. 

The National Steel Foundry Company has 
been organized in New Haven, Conn., and 
is about to build an extensive plant. Henry 
l.. Hotchkiss is president; Miribeau Simms 
general manager. The concern will mak 
cast-steel fittings on a large scale. 

The Jones & Laughlin Steel Company wil 


build within two miles of the Pittsburgh 
City Hall, in the downtown mill district, 500 
additional coke ovens to supply a new blast 
furnace The ovens will be provided with 


appliances to obviate smoke and vapor 


The National Electro Coil Company, of 
Lansing, Mich., has been organized with $20, 
000 capital stock. The stockholuers are Ran 
som k. Olds, E. P. Kinney and F. E. Church 
The spark coil to be manufactured for gaso 


line engines is the invention of E. P. Kinney 
Philadelphia that 


engineers and archi 


It was recently stated in 


William IF. Koelle & Co., 


tects, were preparing plans for a $100,000 
brewing plant at Shamokin, VPa., for the 
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taking est 
Welker. 


and 
John 


Company 
for 


Shamokin Brewing 
mates for a 
Williamsport 
The 
newly 
in Pawtucket, R. I 
Marsh, of 
North 


brewery 


Wire ¢ 
which is 


Co-operative Seamless ompanys 


incorporated concern 
The inecorporatol 
Attleboro, Mass 


Attleboro, and 


is a 
locate 
are Charles A 
William W. 
fhomas J. 


Sherman, of 


Slade, of Pawtucket The capita 


stock is $20,000 

Che Harrisburg, Pa., plant of the Lalanc 
& Grosjean Manufacturing Company, man 
facturer of seamless stamped metal an 
enamel ware, is to be enlarged by a 60- fos 
extension to the foundry and the erection of 
a shop in which patterns will be made f 
annealing boxes 

The Union Manufacturing Company is 
outgrowth of the planing mill strike in Sp 
kane, Wash., of May 1, 1903, when 130 unior 
millmen demanded a nine-hour day They 


have organized a company and purchased 
site and propose to have their mill in opera 


tion in September. 


W. C. J. Bartels, discoverer of tin quar 
lodes at Cape York, Alaska, came to New 
York last fall and formed a company, which 


will exploit the tin resources of that region 
John E. Clow, a mining and machinery expert 
of Denver, has Cape York with an 


experimental plant. 


gone to 


rhe National taptist Publishing Board 
(colored), Nashville, 


permit to erect a fine new building 


Tenn., has received a 


Some of 


the best printing and binding machinery in 
the South is in use at this establishment 
which turns out seven magazines, besides 
other publications 

The Shenango Iron & Steel Company 


Sharon, Pa., is planning to and en 


large the Wheatland mill, recently sold. Fir 


operate 


ishing mills will be built Samuel McClure, 
of Sharon, is among the directors of the con 
pany, which has been recently incorporated 


with a capital of $200,000 

The Electrical Manganese Company 
which B. E, Kingman, of New York, is pres 
dent, is establishing a plant near Shawini 
gan Falls, Canada, and has contracted wit! 
the Shawinigan Water & Power Company fo 
the delivery of 5,000  horse-power 1,200 


horse-power to be delivered for the manganes 
August 15 It is 


enter 


plant by ine intention ot 


the company to later the man 


facture of different 


upon 


kinds of steel 
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Advertisements will be inserted under this 


head at 25 cents a line, each insertion. Cop 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue 
insicers addressed to our care will be foi 
warded 
Grant. Gears. See upper corner, page 134 
Wanted—Tracing, et« Box 42, Am. M 


Caliper cat. fre kX. G. Smith, Columbia, Pa 
Punches & dies. Wal.M.Wks.,Waltham,Mass 
Patterns made, 82 Chancery st.,Trenton,N.J 
Dies 

John 


Emmons Collins 


Weber 


Chicago 
Machin: 


Stamping 
Address of 
Company 


Challeng 


Stamping and punches and dies I H 


Otis, Rochester, N. 
Steam plants 
Mayer, Monadnock 


Tests 


and reports Geo. M 
Block, Chicago 


Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MAcH 
Wanted—Patented specialties of merit 


Address Buffalo, N. Y 
Light and fine mach’y to order; models an 
elec. Work specialty. EE. O. Chase, Newark, N. J 


Power Specialty Co., 


) 





For 360x100.11, s. s. 101st st be 
2d and aves. ©. H. B. Rogers, Bridgepo! 
Conn 

Machinery designed, detail drawings rac 
ings. R. G. Berlin, M. E., 125 Liberty st 
New York, N. ¥ 


Automatic machinery designed and con 
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A New Hydraulic Belt Dynamometer. 


BY VICTOR L. SHELDON 


The original design and 


the above machine were made_ several 


vears ago at the University of Illinois 


advanced ma 


1 1 


by a member of the class in 


line desig During the year IQOI-1902, 


F. L. Drew revised and completed thes¢ 
vings fi esis work Che n 
hine was tructed in the shop 
| ersity : 3 n $ vhere | | Irew 
made number ot experiments on various 
chin S vrite ) g 
chine made s ( g esig ( 
struction (during the ve 1902-1903 ) 
S sec ed bes Iplis ] ( 
. 
Che main features of the 
follows lwo shafts 4 and 4’, Fig. 1, 
are supported in ball bearings e being 
supported by stands BB’ from the base 


C. Upon shafts and 


Cl 

he stands are two 14-inch pulleys D and 
These pulleys carry a belt /, which 
1used to make an angle of 60 degrees 
vith itself by means of the guide pulleys 
ind / The guid p levs are n nted 

I ball be irings whicl rr Suppor! ed \ 
he frame G This frame G is held in 
place by means of braces from stand B’, 
the lower end of G resting on the plunge 


H, which is free to act in cylinder / 


] 


against the oil therein contained Phe 


plunger acting against the oil in the cylin 
ler, and hence through the inch pipe 


“auses pressure 


drawings otf 
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145 








. . 1 ] ‘ " 
ton which actuates the pencil in the usual The re ng sp s revolved by means 
manner fat n drive shown in Fig. 2, whic 
The recording device, Fig. 2, is designed in turn driven from the small shaft of 
to give a straight-line motion at the end he indi r bv 1 f geal 
of the pencil arm A roll of paper being The t n of the pape egulates 
laced 1 the feeding sp ol A. the pape oht ew t g S| 
s threaded around the indicator drum ‘ ru ‘ ising 
s covered wit ibber e of f1 ‘ ( irive 
% F 
™~ \ 
\ 
} 
SUTY 
ou ®. }-———— 
“7 N 
Z ) a 
af y, 
a r a 
G 
H 
I 
“a “ | i 1 
( 
} ) GRAM MA ELEN 
rt } la ' } ‘ ' 
abal be ot a bicycle tire having an 1 he pape s Ve » 
re of contact of something over 210 de mm the ind dr e re 
grees, depending on the relative sizes of celving spool keeps the pap t 
the rolls on spools A and J), and then will be n that ( ( ( 
passing to the receiving spool D The ceiving spool increas« n é frictior 
indicator drum B 1s driven from a counter drive easily slip nd d ! tear the 
shaft, which in turn is driven from the — pape 
main shaft 4’ of the dynamometer, Fig. 1 No flexible tel ucl ip leather, 

















FIG. 2. THE RECORDING 


APPARATUS Fit 
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is used in the cylinders and the pistons fit but R: and Rz act in the same straight line full of cylinder oil, the large plunger whic! 


loosely enough to reduce the friction to a and R:2 is greater than i; hence is under the guide pulleys and the indi 
minimum. When the oil runs low by leak R R, R, cator piston being first removed. When 
age, it causes the angle between the belt T;— 7 the oil appears and overflows the larg 
o vary slightly. To overcome this, th l cylinder, the plunger is inserted, and this 
regulating cylinder EF is used. This leak herefore the vertical downward force forces the oil out through the indicator 
ige is very small—in fact, it is not netice- which acts against the oil plunger is equal which shows that all the air has been driv 


en out, and the indicator piston 1s in 


Ti wae serted. The leads in the pencil holders 
IK \ "id 


ya are sharpened, the datum pencil is adjust 


NA A ed and the machine is ready for use. 
hi " ° 
3 f/f | Pa Care must be taken to keep the guide 
— pulleys in their proper position, as indi 





| A ps 
| cated by the pointer M. This is done by 
2 means of the r cylinder. 
> aS CALIBRATING THE MACHINI 
o R, v 
i 


In calibrating the machine it was deemed 


“i advisable to determine a factor or constant 
such that if the area of the chart in square 
ke. inches be multiplied by the factor the prod 
. 2 uct would equal the horse-power 
‘ . The arrangement of the machine for 


yA calibration is shown in Fig. 5. The ap 


Pe paratus used for this calibration was the 
¥ 1 4 

Pas ¥ dynamometer, a Prony brake of improved 
Z pattern, a speed counter, and a Buffalo 

al B ; 

a SC AIC 

Pd +0 . ‘1 , 

it yr = he tests were taken during twenty min 


ites’ duration, as shown in Table 1. Dur 





ng the seven tests the revolutions of the 


dynamometer were taken during the entire 








FIG } PRINCIPLI # THE DYNAMOMETER 

twenty minutes; dividing this number by 
uble in a test of two hours \ pointer V to the difference in tension of the belts twenty gives the revolutions per minute 
Fig. 3, is arranged to indicate the position Q. E. D This method eliminates the error of start 
* the parts which gives an angle between Since the force KR gives the difference ng and stopping the counter 
the belts of 60 degrees Che position ot in tension of the belts and thus is trans onal error which is sure t 
this pointer is fixed before the machine mitted by oil to the indicator, as indicated peed is taken for only one m [1 
is started, having first set the angle of in Fig. 1, the pencil of the indicator prop- the first test the brake was 
the belts at 60 degrees by means of a 
protractor 


The principle upon which this dyna 


mometer depends is given in the follow 





ing 

In Fig. 4, 

Let 7, = tension in slack side of belt, and 

Ts tension in tight side of belt 
\lso belt .4 makes an angle of 60 degrees 
with belt B. 

Since the power transmitted by a_ belt 
depends upon the difference in tension of 
its two sides, the problem becomes to de 
termine this difference, or to prove that 

] T: rh. 
Neglecting friction in ball bearings of 


] 


; 
guide pulleys, we have 





and 7; ‘g 





Since belt 4 makes an angle of 60 de 


grees with belt B, we have 





———— 





lhe angle between A and 4 120 
j A” = ie0 
A Ri = 120 
a i = See ; FIG. 5 ARRANGEMENT OF DYNAMOMETER FOR CALIBRATION 
nh like manner 6, / and /t: make angles 
O 20 oTreeps it} sh otha * or , , — » ud ' 
- degre: With each other erly registers the tension difference of the that it exactly aalanced the sca Dealll 
Now, if three concurring forces acting two belts. This difference in tension bears which showed a weight of 5 pounds. This 
fk ATS IeS I 120 cegrees with each ther a direct relation to the horse power which weight was increased 5 pounds in eac! 
re in equihbrium = the three ncurring is being transmitted through the belts succeeding tes Having the revolutions 
f ec art ant rye 1 ] 
ee lo prepare the dynamometer for use, it per minute, length of Prot rake arm 
} y ID 
Chen iy t Ss belted Ip Ss shown 11 | og 2 | e Ol ind weight s >¢ 
and isa pipes, cylinders and cavities uumped power cat \ 
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In the calibration the datum pencil was 


set to correspond with the indicator pencil, revolution 


e., both lines coincide when the machine’ two sectio 
is running light; hence no subtraction of friction 
. 
—— eet OO -re—Oowor———+ 


1 
ly 220 teet 


long 


per 


1s 


] 


and 


AMERICAN 


the 








ee eer ~~ 
Ne eee eee 
¢ SAMPLE CHARTS FROM NI 7 
SHAFT TES1 
rea of « for weight of angle pulleys, hand \ 
friction of machine, et Ss necessary macl 
4 | y RESULTS Sec ad ( ) 
, : dry d torg 
ength of Prony ke arm, 30 nches ; 
r ‘. . fir é 
Scale f indicator spring 50 pounds : 
ect n 100 T¢ 
= . , 1 
citi ae brake horse-power ported by tw 
area of chart in square inches head hangers 
ng and hay 
~—_ Time Tota wae Atte Factor nches in 
: Min " > b, B H.P 
No BH.I sodinin “teshienre 
utes. Chart. ‘ncinciigia 
Sq. In Area ' , 
he dynan 
I 20 11.6 43.9 247 orth bench 
2 20 23.7 gI. . 2604 ley n the 
3 20 34. 135. .252 belted to th 
} 20 50.5 199.5 -2525 oe a 
5 20 62 245. 2525 ? ties 
6 5 17.5 77-4 2300 
7 2 SSI 35.4 2810 
Test rime 
No | an 
rABLE I—DATA FROM CALIBRATION | Minutes 
PESTS 
I 5° 
' . 
Striking ti nun bers ¢ 7 and > 1° 
veraging the I g I t nave 2 10 
Dynan ( tact 0.2528 4 vind 
. ' 5 I 
I wing e a description e dala 6 y 
nd I ) nec nm two I nos "7 > 
teres g expe ‘ S perto 1ed by the 5 5 
F 
ST ON E SH N MACHIN i AT 
rit N I 1 FF Il \ 
Che Dp t st Ww ete ti 
' kx 
ne ed \ tt Diamete 
. N n Inche 
il 2 I ( ( I! I 
‘ vor 1 ‘ f 
. to 2 
Ww ed i sn o ) 
‘ > 2 to 
} + +1 
n ti I to I 
th wid f 
the s f ss I y 


minute 


MACHINIST 


runs at about 124 
he shaft is in 
coupling used is 


N 
— — 
I HH 
| 
1] fi F drives ‘ 
1e nd S 
l nery the f 
) eng t the 
20 | ( f nd 
t Phi ft 
ty \\ ( g Tt! Ve 
( rT rf r gy 12 he 
} 
+S i ) A TaAce t 10 
ot] é re 1 ce 
S ”y 10 teet 
1 plac Iipon the 
, 
l \ e driving pul 
ic It | pulley wa 
ly et \ eans of a 
f proximately 
Total Area — : 
f Chart in Total Average 
Sa. In a. P ma. Ps 
100.6 25.5 5.1 
55.9 22.5 2.25 
$7.2 22.1 > 21 
59.1 22.55 2.25 
82.2 20.8 2.08 
3600 oI 155 
155.5 17.9 I.g! 
145.9 30 6 1.23 
Al DATA FRO 
ingSpee Fee Av 
n Fee . Re 
} 
er Minute nches ce 
j 3 
‘ 142 
Q * 
I 3 1A t 
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inches was then made, and the card taken, particular as to their sizes, the gages be- dle and at one end to 2 inches diamet 
together with the revolutions per minute came very much ornamented with ham- the other end being turned t + inch 
of the lathe. The duration of the experi- mer marks, made in the endeavor to bring receive the driving pinion B which ru 
ent was also recorded. The chips which them up to size when worn short. freely on the stem thus ,sormed 
vere turned off were caught in a sheet [ did not admire these hammer marks, body is bored from the side sq 
and accurately weighed nor the work of stretching the gages every through the center to receive the chu 
In Fig. 7 is shown a part of the cards time they came into the toolroom, so I and is threaded for the ring D. The t 
taken during the experiments. The num- did considerable studying with the idea of bushings E, of tool steel, hardened 
ber of the card corresponds to the number getting rid of these two unpleasant things, ground all over, are fitted, one in D 
of the experiment. In Table 3 the cutting and I came to the conclusion that a one directly in the body to torm b 
action only is recorded spherical end gage would be the thing. for the chuck. The chuck with its sj 
The value of C is determined by thi Then | spent some more time in thinking gear is made in one piece, of tool ste 
relation between the weights of chips re- how to accomplsih the making of a gage is hardened, and ground to a clos 
moved per hour and the horse-power used, that would have ends of this shape. I got ning fit the bushings whi 
such that my ideas into shape and ready to work lapped out for the chuck after being put 
cine CW, ut in April of 1897, and when I got my place. One of the set-screws in the chi 
vhere ( constant, ]V weight of metal next copy of the AMERICAN MACHINIST was made with a flat end, and one wit 
removed per hour there was my gage, just as I had pictured 60-degree point to enter a inter 
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W 
FIG. 1 ATTACHMENT FOR GRINDING SPHERICAL END GAGES 
Comparing these results with those of it, brought out by the Brown & Sharpe hole in the side of the gage to lo 
Hartig, R. H. Smith and J. D. Hoffman, Manufacturing Company Well! I was the right position in the chuck. Thx 
we have: ae disappointed and disgusted to think that in the body is for the insertion of 
Machine Steel Brown & Sharpe should have invented of 3g-inch rod which 1s used to os 
rom above experiments and table. . .0426 y gage and put it on'the market before the fixture in front of the wheel 
J. D. Hoffman 039 | had the first gage finished, and for a his attachment is mounted on the 
Hartig 047. few weeks I did nothing more to 1t ters of the grinding lathe with the 
R. H. Smith 042 But those hammer-marked gages con in the face-plate engaging the pins 
tinued to stare me in the face, and I soon” driving gear B The gage put in 
Making Spherical End Gages. came to the conclusion that I needed that chuck and located and held by the sé 
BY CHAS. W. WRIGHT gage griader in the toolroom, so I went screws, and the 3g-inch rods inserted 
In 1806 I became foreman of a_ tool ahead with it again, the first tine charged the body to prevent the device trom turt 
room where there were a large number of to it being on June 28. Fig. 1 shows the ing around on the centers as wel 
pin-gages; and they were pin-gages with grinder as I-made it, except that the driv oscillate it The machine is then s 
a vengeance, as the ends were not much ing pinion is shown shorter than it) (chuck C driven through the spu 
larger than the head of a common pin, should be spiral gears running at from 1,000 to 1,20 
and of course were very easily worn off The body 4 is of soft steel, with large turns per minute) and the grinding whe 
and the sizes lost. As the firm was very centers; it is turned down near the mid- brought to position to grind the end 












{ llated before it; then 
without changing the 


ie gage aS 1It 18 OSCI 


position ot tne 


1 


wheel the attachment is 


end of 


turnea over to 


the other the gage to the 


bring 
id through 


wheel, the rocking rod being s!] 


the body, so that the other 


end m yV 


grasped. By thus turning the gage 


oving the wheel, both ends are, 
if course. given the same radius 


' ' 
When | got this attachment 


=o 
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completed our first hundred gages: Cut 
ting off, marking, 
center hole in side 


laying out and drilling 


and polishing, twenty 


grinding ends to with 


two minutes each; 


in about 0.0015 or 0.002 inch of size, 
twenty-two minutes each; lapping to 
and testing, seventy-three minutes eacl 


making a total of one hour and fifty-seven 
and 


reduced considerably I found 


minutes per gage, [ believe this time 

















t 


expected to have a gage completed in a 


short time that would be just right; but | 


Vas disappointed, as all the gages were a 


tie inclined to be 


ter, this flatness being mor perceptible in 
Snot gages | il 1 l ng nes rder 

ercome this trouble, | tried many 
things d tina ime to the conclusion 


hat the only way lt ure the defect would 


ie by lapping the gage after it w ground 
\s | ught both ends | be lapped 
nce, I made a rig like Fig. 2 for the 
purpos | \ Ws e fitted to 
le in the bod nd are 1 ve ul 
ther direction, but their d e apart 


ted bv the screw G eces F are 


faced wit sO 


S is s a 
mery better than cast iron wi 
This rig to be fastened on the grind 
ng machine n place of the emery whee 
and in such a position that when the gage 
grinder 1s on centers, witl 1 gage in 
ice, the tw ipping face \ ome at 
e end f the gage In operation, the 
gage 1s ited 1 tne ( manne! 
when g a gv the en ir emery 
nd oil being used on the | By eans 
, ‘ ° 
this lapping rig it was f easy t 
get the end the desired ip 
| set l dt | ce the 
gages, cutting it off 1-16 inch longer than 
finish size Phe ne follow ng was takel 
twenty-five or thirty that 








| > | 
| 
| | 
ll eee ee! 
Mau i 
RIG FOR GAGES 
ong gages were easle >I ke tha hort 
nes, as the tendency » flatten was less 
When making the second gage of a give! 
5 in order to bring both to th ime 
temperature tor measuring 0 esting | 
led them ff tog: < 1 vate! dl 
measured immediate | s I found t 
be r\ it tact ethod 
A Rapid Blueprint Frame. 
BY JOHN RANDOI 
| ems very t ve ! V I look b CK 
to the davs before lueprints came int 
e, and to re I the drawings, trac 
nes, pene ( d pencil arawings 
n pine boars ed, and often fu 
Siz hat \ que nly we did no 
think t draftsmen de 
iounced the b t first, and how the 
wise “old | Pe’ ir heads and 
d the bluep 1 never do becaus 
the shrinkage of tl] per made insafe 
» pu 1 two-!l ( n the lraw 
ing, to find ou t lraftsman had 
madean ike er n figures or 
ra | 
Chen tor long ( e draw 
g tracing vefore the day of 
uep Ss were Cos d caret y pre 
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reaching arms bolted to it, which arms 
carry the board hinge rod, on which the 
board can swing 45 degrees either way 
The turntable turns all the way around, 
and is held by a spring plunger latch work 
ing in a ring of round holes in the base, 


the 


the T-handle, and will snap home and lock 


o that plunger can be pulled out by 


the ring by the plunger pin when released 
The plunger is shouldered and slacked off 
on each side, and the plunger seat is slot- 
ted, so that if the plunger is turned a quar- 
ter way round when pulled out it will stay 
out, presser-foot fashion, until turned back 
with the slot 


to register This leaves both 


the operator’s hands free to adjust the 
turntable correctly to the sun. 
The board is 28x38 inches, has three 


heavy battens dovetailed in, is 114 inches 
thick, and has glued or varnished to its 
top a sheet of fine white felt 14 inch thick. 
Phe 


hinge rod and held in place by the horizon 


board is supported entirely on the 


tal spring latch, which snaps into the inter- 
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the weight of the sash, glass 


and rocker arms, some 60 or 70 pounds, is 


down and 
effective to make a perfect contact on the 
very elastic felt sheet on top of the board 

This is where the quickness of handling 
of this Wills blueprint 
There is no turning the sash over and re- 


frame comes in 
moving spring battens, no folding the felt 
back to lay the tracing on the glass, and no 
replacing the spring battens and turning 
the frame over, and possibly turning it 
the 
Everything is where it 


back again for readjustment before 
printing begins. 
belongs; the paper and tracing are in plain 
sight and easy reach, and, if large, they 
are shoved back so that the back edge is 
the glass. 


the glass shuts at the back side first, and, 


confined by In closing down 
in closing, the glass is cushioned by the 
shuts 
Then the wagon is pushed outside 


air trapped in the deep sash, so it 
softly 
the window on the rails (covered with a 
dirty cotton cloth for photographing in 


these illustrations) and the turntable latch 














avenue, Detroit, Mich 
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a better thing,” but if they do so in this 
case I shall be please d to see it, that’s all 
The Art of Generating Gear Teeth—V. 
BY HOWARD A. COOMBS 

The other treatise is by Professor Her 
mann, of Aix, and appeared in the Ver 
handelungen des Vereins zur Beforderung 
des Gewerbfleisses in Preussén (Transac- 
tions of the Society for the Promotion of 
Industry in Prussia) for 1877. In it the 
author first discussed very fully the theory 
of gear teeth, and then showed how ma- 
chine could be 
adapt them to generate cycloidal and in- 
volute teeth spur, 
The accompanying sketches, 


tools in use modified to 


on bevel or hyperbo- 
loidal gears. 
Figs. 17 to 21, are copied from the illus- 
trations of the article, and will serve to 
show how Professor Hermann proposed 
to obtain the the 


cutter and blank for each form of tooth 


relative movements of 














FIG. I. BLUEPRINT FRAME 
nal quadrant notches and holds the board 
horizontal, as in Fig. 1, when in the middle 
On the rear left under side of the 


shaft 


notch 


board, in the illustrations, a rock 


is carried in journals, this rock shaft being 


gh longer than the glass frame to 


eno 


take the hubs of two cast-iron frame arms, 


18 inches radius center to center; this 


1 


rocker shaft is about 44 inches long 
Phe 


glass frame or sash is of maple, 


tenoned at the corners, 2 j inches deep by 
114 thick, large enough to shut down free 
ly on the board. The glass, French plate, 
is inch thick, and when closed on the 


board lies flat on the felt sheet, which sup 
the weight of the glass, the sash, and 
the the 
much more than half 


port 


part of weight of rocker 
The 
the 


jointed to 


arms 


rocker arms are 
width of the sash in length, and are 
the the 


be freely lifted from eit 


sash, so that sash can 


ler side, but in use 
it is always lifted, as shown in Fig. 1, by 
the operator’s left hand and held up while 


the right hand slips the tracing and print 


paper into place 


Then the sash is dropped 





OPEN. 


FIG. 2 SLUEPRINT 


t 


is pulled out and the board is turned to 


the sun, then the horizontal latch is lifted 


and the table is inclined to suit the light, 


all with the fewest possible movements 
Stops at the inner and outer track ends 
prevent overrunning of the wagon, the 
table hinge is in the middle of the table 


so it is always in balance, and everything 
the b is just exactly right 


about whole job 
With the paper used for 


rapid work two 


1 


large blueprints per minute can be pro 
duced when the sun shines 

From the center of the wagon wheels 
to the top of the felt on the board is about 
14 inches, and the table rocks about 45 
degrees to either side A central bolt 
keeps the turntable in place 

Enough is shown to enable anyone to 


design of frame, 


re produce this clever 


which is the best, simplest and quickest 
obtain 


Mr 


frame, and 


I ever saw, and is most certain to 


perfect contact of print and paper 


Wills has the patterns for this 
may be addressed in regard to furnishing 
Trumbull 


castings and blueprints at 1003 





FRAME 


wd MP 





CLOSED AND SHOWING TURNTABLE, ET‘ 


Thus Fig. 17 is a representation of a 


shaper provided with work supports capa 


ble of so presenting a spur geat blank to 


the action of the tool that teeth having 
epicycloidal faces and hypocycloidal flanks 
may be planed out 

The blank is set with its pitch surface 
of radius r, tangent to the path M of 
the tool, and is given a moti by means 
of the two worms and worm wheels, S 
and U, as if its pitch surface were rolling 
on the surface of a describing cylinder of 
radius c. This is accomplished by r 
tating the blank on its axis and at the 
Same time swinging the carrier /: around 
the axis ee, the angular velocities of the 
two rotations, which are fixed | the 
changed gears shown in dotted lines, 
being, as in the case of the Lawson and 


Cotton machine, inversely proportional to 


the radii of the pitch and rolling circles, 
because the relative movement is un 
changed by holding one circle stationary 


and rolling the other around it 


Adjustments are provided for different 
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sized blanks and describing circles, and to the pitch circle radius and 75 the angle é vel { ely ( 
plane the flanks the blank and tool are of pressure chosen) were rolled on a hori the t 
idjusted vertically until the line M is at a zontal plane in which lies the p: lf of stead of a vert p for the 
distance c above the axis ¢ e The the 1. This m is comp ded of  epicy il face ve 
motion is then that of a circle rolling in LT tion of the bla xis and a_ _thoug Q the 
side the pitch circle, the describing circle straight li 1¢ te! teed I ( carrie if I C x 
In ] case the w n whee 5 
therefore geared to the feed screw (y 
| which acts to slide the carrier. The lengtl 
|| \ | of the lateral feed must of course be equa 
| to the are on the base circle subtended by L| 
— HL | __j the angle through which the blank is 
a | simultaneously turned, which depends of ) 
| course upon the angle and the base circle th | 
‘ | f —1h | 
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FIG. I7. HERMANN’S SHAPER FOR GENERATING FI 

EETH OF SPUR GEARS—I1877 
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vik etrated 
this case being stationary and t pit vn bv « 
rcle rolling on it of the wor 
The next view, Fig. 18,shows a shaper ar first shaper 
nged to plane involuteteethonspurgears. ing that ep 
Here the blank is given a motion as if its For involt 
base circle of radius r sin. 75 i vorm whe 
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and must be given a 


motion as if it were rolling on a cone. M 


Surface 1S a cone 
is the path of the cutting point, as before; 
L is the pivot of the black carrier H, in 
the vertical axis of which the apex of the 
cone is set; G is a sleeve rotatably mount- 
ed on the carrier and carrying the worm 
and the blank-supporting quad 
of the s#teeve 
M an angle equal to the 


wheel [ 


rant Q as well. The axis C 


G makes with 
half-angle at the apex of the tracing cone, 
and that the 
and M is the half-angle 


and S are 


between axis of the blank 


of the pitch cone 


The worm wheels U connected 


together as before, and serve to roll the 
blank around the imaginary cone surface 
The adjustment for cutting the flanks is 
similar to that in the spur gear shaper. 


Fig. 21 shows the arrangement when 


involute teeth are to be formed on bevel 


gears, two of which appear in the draw 


ing. Here, as in the Hagen-Torn machine, 


the blank is given a rolling motion on a 
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point of the blank. On this carrier is an 
angularly adjustable guideway D, on which 
the tool-holder is 
being transmitted from the driving shaft E 
through spiral gears F to permit the oscil- 
of the The 
blank-mandrel are connected by 


recipr cated, power 


lation carrier carrier and 
change 
gearing so as to The 


path of the tool represents an element of 


rotate in unison 
the tracing cone, the axis of which is that 
of the carrier, which cone touches along 
a line the pitch cone of the blank. It is 
not stated how the flanks of the teeth are 
to be formed, and the machine could obvi- 
ously not be used to plane hypocycloidal 


flanks, since the tracing cone cannot be 
arranged inside the pitch cone of the 
blank 

Mention may here be made in passing 


of the epicycloidal milling engine invented 
by Mr. Ambrose Swasey and described in 
a little work by Prof. MacCord, 
“The Teeth of Spur Wheels,” 


called 


published 











FIG, 21 


HERMANN’S INVOLUTE SHAPER 


horizontal plane containing the path of 


he tool by a _ simultaneous’ swinging 
around a vertical axis passing through the 
and its 


axis, the worm wheel Ll’ in this case being 


one apex rotation around own 
fixed on the shaper frame, or knee, and 
the worm being suspended from the car 
rier E, the bolt 
C.. The accompanying 
Professor Hermann’s paper shows the ar 


for teeth 


which swings around 


remaining plate 


rangement cutting involute on 


hyperboloidal or “skew” which it 
less to reproduce here unless 


xea4rs, 
would be use 
the mathematical considerations were gone 
nto, and it is not believed that it is worth 
that, 


gears are not much used in practice 


while to take space fot since such 


Fig, 22 illustrates in outline a machine 
built by C. Dengg & Co., of Vienna, 
patented in Austria in 1879, which gen- 
‘rates epicycloidal bevel gear teeth also 


The blank B 


is Supported on a vertical axis and the 


by the describing method 


ool carrier C is mounted on trunnions, 


whose axis passes through the cone apex 
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Mr. Hugo 
was patented in 1884. It 
the art, 


silgram, of Philadelphia, and 
dis 


for the reasons 


marked a 
tinct advance in 
stated above, and also because it produced 
a new form of bevel gear tooth, the octoid ; 
the reason being, as has been said, that 


the tool, which represents a tooth of an 
involute crown gear, is given the plane 
surfaces of an involute rack tooth A 


complete description of this machine ap 
peared in the AMERICAN MAacHINisT for 
May 9, 1885, and, for the purposes of this 
article, the accompanying plan and sec- 
sufficient 


tional elevation, Fig. 23, will be 


to show the arrangement of parts and to 


make clear the operation. A’ represents 
the blank to which both motions of trans 
lation and rotation are given; that is t 
say, it is, in effect, rolled upon its conica 
pitch surface under and past the tool 

which is reciprocated by the ram B across 


As the 


teeth of a bevel gear are 


the face of the blank spaces bi 


taper 


tween the 





a 
i 
Ile aime , ' 
FOR BEVEL GEARS 1877 DENGG EPICYCLOIDAL BEVEL GEAR GENERATOI 1870 
by Pratt & Whitney in 1881 The same ing, one side of each tooth is finished first 


description may be found in the work on 
kinematics by the same author. This ma 
chine was designed to shape the templets 
used in the forming of rotary gear cut 
ters, and consequently does not strictly be 
long in the class of actual gear generating 


machines which we are considering. The 
relative motions, however, of the tool and 
blank are necessarily the same as that of 
a gear generating machine using the de 


scribing method to produce epicycloidal 


teeth. A small cylindrical cutter was used 
which was carried around first by a disk 
rolled on the outside periphery of a ring 
representing a pitch circle, and then by an 
other disk moving as if it were rolling on 
the 


inside of the same circle, the transfer 


from one disk to the other being made 
automatically, 

The first machine involving the Sang 
theory—that is, using a rack-tooth shaped 


cutter as the generator and employing the 


intermeshing method to produce inter 


changeable gears—was the invention of 


the blank being indexed by the mechan 
can be 


LPN Che 
] 


as to bring the side at 


ism tool idjusted 
work 


The 


rolling motion is obtained by swinging the 


laterally so 


into a radial plane of the pitch cone 


carrier C, on which the blank spindle J is 


adjustably supported in bearing H, around 


the vertical axis Y Y, in which lies also 
the apex of the pitch cone of the blank 
This swinging movement causes a rotary 
movement of the blank on its axis by 
means of the two flexible steel bands Q 


and O’, which are attached at end t 


the frame and pass in 


one 
opposite directions 


around the cone M on the blank spindle 


representing part of the pitch cone of the 
blank. The cones are reversed because 
they lie on opposite sides of the axis Y } 
It will be convenient to refer here t 
Mr. Bilgram’s improved bevel gear gener 
ating machine, which was described in the 
AMERICAN MACHINIST at page 114, Vol 


25. The improvement consists in making 
} 


machine automatic, by providing in 
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dexing mechanism whic! turns the blank 
between each stroke of the cutter, and a 
itive cutter-lifter to clear the tool on 
back stroke, during which the indexing 
takes place. Thus the tool makes one cut 

each space of the blank, and then the 
lank is “rolled” slightly for the next 
eries of cuts. 

Following the Bilgram machine came 
ne for generating spur gear teeth, invent 
d by Mr. Ambrose Swasey, the patent on 
which was granted in 1885, and which 
vas described in the AMERICAN \MACHIN 
st for November 13, 1890 This ma 
hine also incorporated the Sang theory, 
ut the application was quite different 
Instead of one planir 


g tool representing 


Ss 


crown gear tooth, a gang of milling cut- 


ers, marked K in Fig. 24, are used, rep- 
resenting several teeth of rack. The 
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Echoes From the Oil Country. 


GETTING CRUDE OIL—V. IN THE SANDS 
“Hello, Hank. How are you and | 
getting along to-night?” 
‘Not sO very bad, and | w are the 


teeling themselves | 


had better keep ur over; 


we come out to see these 


toward Keeping t 2 rom 
said Reddy “We wouldn't 

] ] 10} } 

1oh Lid 

tour ‘sti 
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gear blanks G are supported on a 
ontal arbor, and the milling cutters 
tangentially above the periphery of 
blank which travels at the same linear 
eed, the motion being exactly that of a 
| 


and rack in mesh \ lateral feed 


naturally required to cause the cut 
to travel across the ‘ace of the blank 
nks, as a number ¢ d be cut at 
Che cutters present a novel featur 


ng divided in two parts along an axial 


ne, and while the lower half engages 
blank and travels forward with it, 
upper half is moving backward, pre 
itory to engaging a fresh portion 
machine working in the same way going 
ising a gang of solid cutters longer 
the circumference of the pitch circle — th 
e blank, was patented in 1896 by Mr. tl 


Warren, of 


} SS 
hie t ve W I 
“ 
g will bus 
at 1t ‘ de { 
ging the derrick” meant 
ed what w 1 leasure I 
‘ p er the crown pulle 
It aert I ie \\ 
; t \ } 1 1 
1 4¢ W e nou ( 
work, being better than 
in hour When you know 


screw means you will 


tney would ] ive t 


ne dow Redd epped ‘ 
tug pe nd the 


MACHINIST 








~~ 














down the ( \s it would run down by 
gravity, contr ed by the sand ree brake 
the engine would stand still until it 
reached bottom, and Reddy hurried out 
to oil up. The instant it reached bottom 


pushed to see how quick 


t could be gotten to the top again, and 
Reddy hurried in, slipped off the bit 


Hi 


and started the newly dressed one on 


flipped open a hole in the floor, guided 
the bailer into it and as it raised out again 
he swung in back into the corner, 
secured it there, caught the tool as 


they began moving and guided them into 


the hole 


They were stopped at the right 





FIG. 1. WITH THE SCREW NI 
point, the wrenches were put on and 
the joint set up solid. While the tools 
were running into the well, he dropped 
the end of the hose into the top of the 
well and sent about a half barrel of water 
down into the hole with the tools Che 
derrick did not seem the safest place in 


the world as the tools were running down 


into the hole. The bull wheel is not bal 


anced, and as it rotated at a high speed 
paying out the cable, the derrick shook 
and groaned in a way that was far from 
comtorting to a tenderfoot 

“Do these things ever go to pieces?” 
John enquired, as he backed off a littl 


to a convenient hole in the side of 


the derrick 


“Yes,” responded Hank, “every drillet 
has one let go once in a while, and they 
sometimes raise Cain when they do blow 
up, for you can never tell which way they 
will go. We don't want to blow them up, 
but we want to run just as fast as we can 
without doing it, and metimes we get 
ver the line 

\s the wad of old marlin that was 


wrapped around the cable reached the 


floor Hank set the brake and took another 
lot, and began winding it around about 5 
feet farther up on the cable, while Reddy 
raised the pitman up into place, came 
in and swung the temper screw clamps 


while Hank the 


around 


into place set 
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screw up that clamped it. The engine was 
started, and Reddy let out a little slack, 
while Hank took off the lower wad of 


marlin and hung it up on the headache 


post ready for the next “screw.” I was 


looking at my watch as he asked, ‘What 
was the time ‘> 40,” I replied (7 min- 
utes go seconds). ‘We'll have to get 
more of a move on than that if we hold 
our end up with the other fellows. We 


are a little over 700 feet deep Of course 


we ran the bailer twice, but so we did the 


other night when we were between 300 
and 400 feet, and you said the time was 
under five minutes. Pretty near three 


ARLY OUT FIG, 2 


them few extra feet That 


"10 
all 


minutes on 
won't do at 
| 


Hank, 


the other night,” 


Ws time, 


“But you changed bits 
and you didn't have to 
I suggested 

“That's so, 


and it is a good thing you 


thought of it, too, for I was going to do 
better next time or shake the derrick 
down.” 

‘I guess it’s time for us to be going, 
isn’t it, Will?” asked John. ‘Don’t be in 
a hurry; it wouldn't matter much if the 
derrick did fall on you fellows, but I 
would hate to se¢ Reddy get smashed up 
ust now. You see, he has a girl down” 
“Here, now, vou big sap head!” broke in 
Reddy, with a bashful grin. He saw he 
was rather getting the worst of. it 
ind joined in the laugh iS he be 
gan cleaning out the forg« id getting 
ready to dress the bit \ pe run from 
the bellows handle t puliey n i¢ 
floor, and from there through another one 
to the lower end of the pitman, to whicl 

is fastened by 1 ho Ww he blast S 
wanted, gives rather a jerky motion t 
he bellows but it answet the p Irpos¢ 

The bits weigh from about 17 
up to 250 nore, and t 
men striking to dress e, thing 
be arranged so that they can_ be 


quickly and easily 


stav where thev are 
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corner of the forge is made of a 


‘stoving block” they call 
of this sets 


farther 


block—the 


Close in front the “bit jacl 


the 


the anvil block 


and proper distance ahead 


with the anvil on it. 7 


anvil block is so arranged that it can 
readily moved back or forward, to st 
the length of the bit to be dressed 
trough, not more than 6 inches deep, hol 
the water for tempering. Two pieces 


pipe, a couple of inches apart, run lengtl 


ways of the trough and serve to hold tl 


bit away from the bottom. Two sledge: 
with handles not over 2 feet long, mad 
up the outfit There is a crooked pic ct 





ADY TO START A NEW SCREW 
f iron that fits the anvil his piece 
keeps the bit from slipping sideways. One 


end of it fits into the hole in t 


then runs forward until it clears tl 


when it is bent so as to run below the 
surface until it gets to the horn, where 

comes up and hooks over This give 
room for the big hole bit, and at the same 
time serves as a stop on eacl ‘ Che 





FI¢ > ING BLOCK I N 
) BIT TO BE DRI 

photograph shows t ( ve positions of 

the toving | ( he inv 

nd the b neocaal 
pulled the 1 t of the fire 
cing ( s ] } swung 
nd dropped it 1 p Hank 
) \ I tiie Sti t he keeps 
the headache post, gave the 
ew a rap, and picked up one of 
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sledges as Reddy picked up the other 


é First they stove the bit back on the 


d, keeping it the proper angle; then it 


dressed on the edges and the gage tried 
it is small in the gage it is fullered out 
ith the peen of the 


grooves 


t gages right The tool dresser is 
sponsible for the work on the bits, but 
has to give them the shape and gage 


at the driller wants 
One heat 
nd the bit 
few minutes 
nd set it into the 
ad been filled level full 
vithout attention 
intil he has to change it for the one that 


for the dressing, 


fire for a 


was enough 
back 


Reddy 


was put in the 


out 


then pulled it 
“slack trough,” which 
It will set there 


any further from him 


s at work in the hole 


Hank has the screw nearly run out, and 


s John and I don’t want the derrick to 


when he 
} 


GOO 
good 


fall on us if he shakes it down 


s cleaning out, we think it is a time 


o start for town 

Oil is not used on the threads on the 
ints of the tools. Some drillers will 
put a new thread into the fire and burn 


ff all trace of oil before they will 
hole 


ff with 


put it 


nto the The box and pin are cleaned 
being 
dashed 


scre wed to 


time before 
The 
m from a pail, and they are 
If the threads are 


water each 


‘rewed together water 1s 


gether while wet not 
good fit they are very apt to stick and 
give trouble, but the driller does not fear 
is as much as he does to have them start 


W. Osporn 


unscrew 


We have previously noted the fact of 


he approaching retirement of Rear 


\dmiral George W. Melville, Engineer-in- 
th which 
the 


e Bureau of Steam Engineering, 


ok place August 8, on account of 
ival regulations regarding age limits 
\dmiral Melville has completed exactly 
xteen of continuous service as the 
ad of 


g bureau, a period 


vears 


this great constructive 
which we believe, if 
of the 


longes 


ivy Department, is certainly the 


many years Admiral Melville's work 
the upbuilding of the new navy has 
sught him so constantly before the engi 
éring public that our readers are prob 


ly fairly well informed as to the work he 
done, but we believe that excep 
service as his is entitle¢ ore 
passing notice when the time com«e 

m to lav down the off which _ he 


filled with such 


onally and to the engineering profes 
ind witl great benefit to the 

ernmen 

\dmiral Mely \ ppointed Eng 


in-Chief August 8, 1887, while the 
William C. Whitney was 
the Navy under Cleveland's 
It was distinctly an appoint 


yf merit, for if Mel 


nistration 
nt on account 
were rather Repub 


His 


any politics they 


than Democratic 





Retirement of Rear Admiral George W. Melville. 


Chief, United States Navy, and Chief of 
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one oO! tine ] > sk I ( lv Ti¢ Ts 1 { 
navy was already established, added to 
which was his magnificent Arctic record 
] the ¢ S¢ 1 the ] 1 ( where he 

id nmand of the « e of the boats 
whose ew was finally sa He was 
known as a man to be selected for difficult 


and dangerous work, and had shown that 


y 


1 
marked executive 


been one f his most striking traits of 
haracter 

When he came into office the four Roacl 
cruisers, which were the beginning of the 
new navy, were in commission and con 
tracts had been placed for a few of the 


succeeding vessels Except for these f¢ Ww, 


however, all of the machinery of our navy 


as it is to-day has been designed and built 
and responsibility, 


under his supervision 


the aggregate horse-power amounting to 
just about one milli This of cours 
does not represent the total amount of 





GEORGI \W MELVILLE 


Rear Admiral and Chief Engineer U.S. Navy, retired 
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they should have military titles and actual 


k to enable them to perform their duties 
This was opposed for 
hy the executive or officers of 
done by the 


efficiently. years 


line the 

but the splendid work 
Engineer Corps under Melville’s direction 
and his own tremendous personality grad- 


lly brought about a change of sentiment 


until in 1897 the Personnel Board was 
appointed by Secretary Long to consider 
these questions of rank and was presided 


then Assist 
The result of 
Board, 
to the tact and grasp of naval affairs 
Mr. tre- 
mendous reorganization of the entire per 


by Theod« re Re osevelt, 


Over 
ant Secretary of the Navy. 
this 


the deliberations of largely 


due 


possessed by Roosevelt, was a 


of the navy, which consolidated the 


SONNE) 


with the line making them what 


engince4nrs 


properly are, executive officers, and 


the future naval officer 


We do not believe 


liming to make 


primarily an engineer 


that we are going too far in saying that 
this result would not have been reached 
for many years had it not been for Ad 


miral Melville’s splendid personality and 
magnificent work in the administration of 
his office. At the beginning of this year 
Navy followed lead 


by our own, and has arranged for all of 
trained for 


the British the set 
their executive officers to be 
duty both on deck and in the engine-room 
While 
compared with our own system, it never 
the 


there are differences in details as 


theless same and 


unde 


is essentially was 


ubtedly brought about largely by the 


change we had made 

One of the remarkable characteristics 
f Admiral Melville, and one which has 
enabled him to accomplish the immense 
mo of work he has done, has Deen 
his ability to inspire admiration, respect 


ind loyalty in the officers who have been 


his thordinates and = assistants. There 
probably has never been an instance where 
the head of an office possessed so com 
pletely the confidence and loyal affection 
f all those under him An officer who 
\ for many years one of his assistant 
has toid us that after a long intimacy 


with the Admiral in which he had learned 
admire his heroism, courage and many 
ther noble 


qualities, it seemed to him 


hat this inspiration of loyalty in his as 
sistants was the most remarkable thing 
" this remarkable man It is easy 
for an outsider to see one of the things 
vhicl mtributed to this, because there 
never has been the head of a great offic« 
who was more ready to give credit to hi 
tants tor the work done by them and 

he suggestions which they have mad 
He ts only a few months past the retit 
g age (sixty-two years) and, in spite 
t venerable appearance, is as active 


nd vigorous both mentally and physically 


men at fifty. It 1s a great misfor 
une that the rule should deprive the 
government of his services, but inasmuch 


} 


las recently become customary to call 


retired officers for special service, we 
that the 


1 


government will 


no doubt 
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still secure some of the benefit of his 
talents 

We believe that engineers generally are 
coming to realize much more fully than 
they did once that such a record as that 
of Admiral Melville is not merely a per- 
sonal one, but that it sheds luster upon 
the engineering profession. Even those 


who are not engineers ought to feel proud 


American citizen who has devoted 


life 


magnificent 


Of an 
to the government service and 
whose work forms a monu 
ment to be seen by all men 
Notes on Crane Design—Defective Cranes. 
BY A. D. WILLIAMS. 
‘Everybody knows that the price of ma- 


chinery has everything to do with its merit. 


If you want a good article you must pay 
for it. That is an elementary law in 
trade.” bids 
made on a crane and there was a difference 
$1,100 between the and 


Mr. Osborne tells of the man 


Recently competitive were 


of over highest 
lowest bids 
who preferred paying for something and 
getting it to paying a reasonable price 
and getting nothing. 
and there are big differences in them, as he 
dif 


Cranes are machines 


who has an opportunity to compare 


ferent makes of these machines in actual 


operation will rapidly discover. “In a good 


and workmanlike manner,’ or a similat 


phrase, will be found in most specifica 


tions, but as the Supreme Court has not 
handed down an iron-clad construction of 
this phrase, its meaning is read according 
to different standards, each using his own 
light, and no doubt some have very poor 
ones 

The ordinary crane has three motions 
motors, a few track 


and three 


wheels, sheaves and shafting and the requi 


gears, 


site framework to sustain them and the 


load. The mechanism is comparatively sim 


ple, and a great many have been lured on 
to attempt home-made crane Some 
ive succeeded and others have not, but 
ond attempt is rare ly made It does 

not do to throw a machine of this kind 
old way, but the same nice 


y of fit that makes a good machine tool 


would be wasted on a crane, as it lacks 
he rigidity of the machine tool, and it 
takes good fitting to assemble a crane 


The 


how badly it is 


machine will run, however, no matter 


put together, because the 
series motor that does the driving just goes 
thead and 


Motors are 


shoves things around. These 
intended to stall 


they 


not until they 


re burnt out; just slow down to a 


speed at which they can handle the load 
and as long as the fuses and circuit break- 
ers hold, they will go 

new machine tool ts bought it 


When a 


usually pretty well inspected by a ma 


and it pays to do the same with a 


much easier to correct de 


machine is on the ground 


on the runway Che crane 


than when it 


erector will n tell about the gears and 
pinions that are out of line, nor will he 
ok for se Trivets, puttied-up blow- 
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holes, shrinkage cracks in gear arms, et 
and all of these defects have been found 
in machines that were just ready for er 
tion 

In some shops a fitted bolt is an ordinar 
black bolt driven into a hole punched 
drilled the size of the bolt Instead 
using bevel washers on beam flanges t! 
bolt head is bent, cold or hot as is mos 
convenient, to suit. Solenoids are bolte 


brackets, 
as to the magnetic short circuit so mad 


on cast-iron without a thought 


3all bearings designed to carry a heavy 
load have been made with chilled ‘ron ba 
races. Of course the crane ran a wail 
but soon cut so that motion was impossibk 
at this point, and the machine used an ex 
cessive amount of current at all time 
Guide frames for keeping a crosshead vet 
tical have been built so light that it wa 
impossible to keep them in shape; 


end connections so limber that the two end 


girder 


carriages could not be kept square; tract 
wheels of grey iron; gear hubs and ends 
of bearings that rubbed together left just 
as they came from the sand; light squaring 
shafting with a heavy foot brake that gave 
deflectior 
machine was used; girders 
tly 


ocular evidence of torsional 


every time the 
so shallow in proportion to span that 
pushed them out 


Chis has hap 


with both plate and box girders 


bridge motor pulled or 


of line whenever in motion 
pened 
[In a through girder the trolley wheels ran 
whenever full load 
moved the p1 


angle detlected and 


on an angle iron, and 


or anything near it was 


jecting lege of the 


caused the wheel tread to spawl off 


Crane runways have been built so tl 


there were several inches variation in gage 


too narrow at parts, too wide 
and out of level as well—just a line ot 


girders stuck up on posts without enougl 


wind and sway bracing to speak of, but 
runway defects are not chargeable to 


crane 
\ll of these 


have been seen, some on very chez 


defects and many other 


and others on machines turned out by s 


posedly first-class builders who obt 


first-class prices for their machines 


\ light 


strength is necessary, and 


desirable, 
if the 


crane 1s certainly 
lesigne! 


goes entirely by the calculated strains witl 


out knowledge of the service conditions 
which is very common, it is easy to pat 
down too close to the limit. The place 1 


installed has a ¢g 


which a crane is to be 


deal to do with its design 
, 
f 


that works well in the machine shop m 
ll if worke 


find A 


crane highly undesirable and have the n 


be a dismal failure in a steel mi 
at full load. Again one place will 


chine changed by builder B, while a 


away, in another place, A will be rebui 
ing some of B’s cranes: this has a 
happened 

lo prevent a bottle being used agai 
latest suggestion is for the bottle m 
to set a nickel in the g ass hen 
break the bottle to get the nickel See 
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Engineering Reminiscences—XVII. 
[Copyright 1902.) 


BY CHARLES T. PORTER 


The tendency towards the _ horizontal 


type of engine, in place of the beam engine, 
egan to be quite marked in England about 
time This was favorable to the use 
f the Allen engine The only thing that 

emed wanting to its success w direc 

vy connected jet condenser N ne be 
eved that an air pump could made to 
in successfully at the speed of 150 doubl 


trokes per 1u 

e, or I could not look for any consid 
rable adoption of the high-speed engine 
| ubject occupied my mind continual 

When I returned from Oporto, I hac 
hought out the plan of this condenser 
nd at once s« bo the drawings for 1 
No alteration was ever made from the 


mdenser, which | 


engine at the 


with the 


ng Paris Exposition in 1867, and which ] 
finally did succeed in showing there, but 
nder verv differet ind unexpected rel: 
PONns 

Lhe phiuosop! f tl S condense! 1s uf 


ical cross section \ hollow ram, only 
qual in weight to the water which it dis 
placed, ran through a stuffing-box at the 
front end of the chamber, and was con 
rected with an extension of the piston 


rod of the engine So the center lh 


the engine ¢ 


the piston. It ran through the middle of 
body of water, the surface of which fel 
is thre n was withdrawn, and rose as it 
returned \ quiet movement of the water 
Was assured by ree means First, the 
r 1 of the m was controlled by the 
rank of the engine, and so began and 
ease nsensib Second, the m tion ot 
rie i, OF fect, produced a rise o1 
+ ] + + + ] 
all of the surfac« f e water of only 
0 ne inc Third, the end of the 
Ss point ( struction which 
es not appear this sectio1 ew, pel 
ting t ente nd leave the w I 
verv p tg \ Both the lense 
7 \ e ram workec¢ 
| 
neuen f eee ‘ 
t any IN { free the expat 
1 \f ( ¢ 1) ' ' wit 
. ( f the 
e prev d from mingling with tl 
rs } 
, st be de ( ( 
ell f | mp 
I; ae a 
I d , 
( S ( \\ ) ( pun 
| 
lambert . ( Vv st 1 econd 
ining the f lenses 
-_ ae 1. . d D thy igh 
et valve the ie ft ‘ fron ine 
e air at t side nearest to well 
is the 1 ed ve the water 
nd as the itter rose it sent the air before 


s. Pains wet 
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ice where yuld 1s< t] ‘ ‘ | 
certain t n every ] gy and rrow 
be sent rh the Ie nd. thre ’ 
lelivery valves first, mingled d water water struc ; 
if there was any, next, d the s vater er force ‘ ‘ 
st nsuring px tect disp emet! W he ‘ ; f 
I have a friend wl ften as mi cor 
with a mann howing . n that } 
} } t 7 
he ques ' , SV lLlow thy ° 
\ ) l \\ vt o , ‘ f 
I \ I tried nd ¢ 
ii w that t ; ; ; 
it rapid spec bef | | , 
proves nd at enaris 
re v" l¢ 
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Hovle was then 


il Taclory reply Mr 
appeared that he 


tranger to me It 
was an accomplished steam engineer, hav 


yrought locomotive estab 


up ina 


hment in Reading, and had been em 
ployed as an expert to test one of my 


an engine which we 


ra mill owner in Bradford 
been very favorably impressed by 
I form this 


He had been with the Whitworth 


the engin » much so as to 
heme 
a short time, and was struck 


Company only 


vith the small amount of work they were 
doing in their tool department; and after 
is observation of the engine at Bradford, 
yf Ormerod, Gri 


that it 


earning of the stoppage 


on & Co., it occurred to him 


good thing for his 


company 
manufacture of these 
\tter 


preliminary inquiry, having Mr. Whit 


recelving my answer to 


worth, as he afterwards told me, where he 
uld not get away, on a trip from London 
» Manchester, he laid the plan before him 
after 


Whit 


here commenced 


ind talked him into it [ directly 


received an invitation to meet M1 
othice, 


worth at In and 


what I verily believe was the most remark 


ever had 


ible experience that any man 
In the course of our pretty long inter 
ew, Which terminated with the conclu 
mn of a verbal agreement, Mr. Whit 


iwked with me quite freely, and told 


e several things that surprised me. On 


\ the frank tatement that he divided 
i ther toolmakers in the world into two 

LSSt ne cla who copied him with 
ut giving him any credit, and the other 
la who had the audacity to imagine 


lat they could improve on him. His feel 


both evidently 


\nother 


any sign of 


oward these classes 


ngs t 
lid not tend to make him happy 
thing, which I heard without 


was that he had long en 


tertained the purpose of giving to the 


rfect steam engine. ‘That 


vorld the pi 


lained, “an engine embodying. all 


those essential principles to which steam 
engine builders must sooner or latet 
ne rh had, he stated, been nece 
irily postponed while he was engaged in 
eveloping his system of artillery, but he 
vas nearing the completion of that work 
nd should then be able to devote himself 
i 

[ cant wrhaps do better than stop 
el nd give my impressions of Mr 


engineer, or rath 


1 t ke he addressed himself 
fundamental constructive requirement 
nd p ind comprehended every 
hing inge and grasp of thought 

nti eking new fields to conqu 


referred to le 


1 1 
ng alter the period here 
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accurate aim, and having a high trajectory, 


to elongated shot, swiftly rotating in its 


he 
ight and having a comparatively tlat tra 


(] 


jectory, and which could hit the mark and 


penetrate with destructive effect at dis 
tances of two and three miles. These fun 
damental features of modern artillery thus 


Mr 


other features have been superseded, 


Whitworth All his 


but 


originated with 


rotating projectile 


shall 


his clongated will re 


until nations learn 


Before I left 


Main War no 


more England, however, he 
most 
the 


the authorities 


had abandoned his artillery plans in 


bitter disappointment He had met 


English official mind. By 
ot the war and navy departments it had 


becn unanimously decided that what Eng 


land wanted was, not accuracy of aim and 


penetration at long range, but smashing 


effects at close quarters Che record of 


that 1s to be found in the 
the Llouse 
ty-five years ago. Think of it 

Mr 
original engineering genius that ever lived. 
His 


prominent 


pro ¢ edings ot 


of Commons in 1868, only thir 


Whitworth was not only the mo 


also a monumental egotist 


He was 


fundamental idea was always 


that he had taught the world not only 


that it knew mechanically, but all it ever 


could 


know His fury against tool build 


, } , I ] hi lat \ m 
ers who Improved on nl pians Was ni 


ludicrous. He drew no distinction 
principles and details. He must not be de 


ple 
parted fron 


TF even in a single lin 

in his works dared to think. This disp 
tion had a striking illust: n only a sho 
tim ess than a year—betore I went 


there He 
a Sal 
relatives 
J. E. Hulse 
lacturer in 
Mr 


been associated 


had no children. His nearest 
two nephews, W. W 
The latter was a tool manu 
Salford. W. W. Hulse wa 
Whitworth’s superintendent, had 


twenty-four 


were 


and 
with him for 
his partner, the 
& Company 


taken 


years, for a long time as 


firm being Joseph Whitworth 
the had 
formed un 
Whitworth Mr 
Hulse became the general superintendent 


Mr. Whitworth w 


Lately business been ove! 
by a corporation ler the style 


ot the Company, and 


as taken sick, and for 


1 while was not expected to live, and no 
me thought even if he did get better, that 
he would ever be able to visit his works 
again. Mr. Hulse had beet fing unde 
his restraint, and during Mr. Whitworth 
ibsence proceeded to make a_ few b 
vious improvements in their tools, such 


Sl porting the tal > © 
Ipporting r table I 


for example, as 


their shaper, so that it would not yield un 


der the cut lo the surprise of everyone 
Mr. Whitworth got well, and after more 
than six montl ibsence, he peared 
gain at the works. Walking throug! ( 
noted the changes t had een di 
ent for Mr. Hulse, discharged him on the 





as superintendent by a man named Wi 


dowson, whose only qualification for hi 


subsery lency to Mr 


position was entire 
Whitworth 
My 


chased by 


and patterns were pu 
Whitworth C 


with one draft 


drawings 
the ompany, 
installed man in 
office, 


hand at 


[ was 


separate and prepared to put tl 


work in once for a I2x24-1m 


engine for the Paris Exposition, wl 
Ormerod, Grierson & Co 


space, and the drawings fot 


had secured 
which | | 

rightly, th 
patterns were finished also. While I wa 
Mr. Widdowso1 
came into my office, and in a very impor 
You 


work here to th 


completed. If I remember 


getting things in order, 


tant manner said to me must ul 


derstand, sir, that we 
decimal system, and all drawings must | 
conformed to it.” I received this ordet 
meekly, and we went to work to make our 


drawings all over, for the single purpos« 


their dimensions from binary 
Cher: 
a body of detail draw 


these 


of changing 
to decimal divisions of the inch 
was of course quite 
ings, and to 


pains required to make thes 


make over, with tl 


changes I 
in unaccustomed make and 
the traci 


When 


system, and 
ngs, took us nearly 
[ took the roll « 
office H 


was not in, and [ left them for him \ 


mount 
P 1 
Weeks 


ddowson’s 


hour or so later he came puffing and blow 


ng into my office with the drawing H 
was a heavy man, and climbing upstai 
exhausted him. When he eg | breat 
e broke out “We cant d inythir 
with these. Haven’t got a de il gage 
the shop.” “You gave me express orders 
» make my drawings to the decimal sys 
tem “Damn it, I meant in halves and 
quarters and all that, and write them de¢ 
mals.’ So all that work and time were 
thrown away, and we had to make \ 
set of tracings from the drawings I had 


brought, in order to figure the dimensio1 
in decimals. He told me 
when Mr. Whitwor 

1; r¢ 1 


ufacture of cylindrical gages he 


th commenced the man 
made them 
to the decimal divisions of the inch, imag 
that 


ining was a better mode of division 


than that by continual bise nd sup 
posing that he had influence enougl 
effect the change But nobody we d buy 
his gages. He had to call then ind 
make what people wanted. And now, said 
Mr. Widdowson, there is not a decimal 
gage in the world. He knew f Ip 
to that time they made thx So M 
Whitworth « 11 ‘ d | 
f t] I is I the w ‘ 
| ] 

It is claim ( na rticie pub ed 

e JJontreal uly Witness, that trait 
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Inspection and Quality of Product in Piece Work.’ 
recent times, 


production, vari 


work w 


in indust 
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iccomplished is paid for in full 


\ third 
lass comprises operations where bad per 


formance not only consumes the working 


ime but causes a loss in material, while 


| , 
tools, machinery, etc., are vainly used up 


nd often damage is done to good work 
previously this is to be 


turned out In 


distinction whether the work of a 


group of persons is wasted, or only that of 
the individual himself is concerned In 
ic first ast there often ex1stS a formal 
ntract ) fundamentally there IS no 
tference fl measuring wages between 
ontract ps d simple agreement 

ra) met! 
Simple ag nen vhen rightly man 
ged, give he workman the greatest in 
( e to apply himself he nature of 
Inspection often bring t t pass that 
roup work is retained with hour wages 


din the case of splitting up into simple 


of clerical work 


greement a great increase 

equire his must in most cases be 
prejudicial; yet, cost what it may, it will 
lmost always find more than compensa 
ti n the increased and improved pro 


duction of the men. In agreement 


the Ost of accounting [ Registrierkosten | 


group 


no part whatever. As inspectors, ar¢ 


needed 


pet n 


only sound-charactered, 
This is. the 


requires 


capable 
tl 


more so when the 


nature of the work them to un 


derstand a handicraft, since then every 


yportunity of favoritism is offered them 


1 ordet to prevent the latter and at the 


ame time to make them independent in 


their judgment, the articles produced must 
be so marked they may not know by whom 


was made 
\lso, a very good inspector is lable oc 
succumb 


casionally to gloss over faults o1 


to corruption on the part of the workmen; 


right kind 
Therefore it 


moreovel that the 


t is possible, 


f man has not been chosen 


idvisable to have two inspectors, inde 
pendent of each other, for the same work 
In cases where it is not absolutely neces 


irv that each piece be completely perfect 
me inspector is sufficient; in larger works 
there hould be severa for he same Clas 
f article which e subjected to regular 


trust 


comple t¢ ly 


who from the tested 


\ rUny man pieces 
cheoses and examine some in order to 
letermine whether their average work 
nanship is up to that which is desired 
Phe iward T ilt es To bad wo 5 
nportan he testing \ detinite 
feguard of the workmat indispe bk 
very well-ordered establishment using 
e agreemen vstem, since otherwise the 


preventatives of bad products are the 


and his fear of 


scharge, and these in the long run are 
nsufficient reliance If, however, the 
pocket is brought into sympathy, if the 
man knows that when he turns out bad 
work he wall earn little, even when he 
does a great deal of work, it may be reck 


oned that he will do good work almost 


without supervision. Four different forms 


f penalties may be outlined, their choice 
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depending on the nature of the work, the 
time employed by a workman on a single 


piece and the loss occasioned by the de- 


struction of a piece. These are: 


1. The workman must restore the work 


in his own time 


without compensation 


This is expedient only when there 1s n 


destruction of material 


>», No wages are paid for the 


work is applicable where the un 


lucky article means a complete loss to th 


the lo of ¢ 





establishment and where 


ings is sufficient punishment for the wor 


inan to induce him to do better next time 
destroyed work occasions a loss 


further, th 


3 The 
f the 


rate for 


wage; and, agreement 
work is reduced in pré 


Assume the 


rT 
good ype I 


tion to the number of failures 


agreement to be 20 pfennigs per piece for 


performing a certain operation. If during 


a working day one piece is made wrong 


the rate for the remait is reduced 


ones 


ing 


f two are spoiled, it 


to 19% pfennigs; 


becomes 19 pfennigs, decreasing half pfen 


nig for each additional failure The rea 
onableness of this rule rests on the fact 
that by bad work not only the workman’s 


time is squandered, but also the time of 


the machine at which he works, the pre 


vious time of others on the same piece, and 


the material Recourse to this method, 


however, is only to be 
ly in the workman and could easi 


avoided : not where 


exclusive 


lv have been it might 


the earnings of a_ skilled 


detract from 


workman paid by 


4. The agreement for man's day 
work is based upon the degree of perfec 
tion of his total output for that day Phis 


method resembles N 2 only 


the man is 


paid for his entire work with 


This is 


faulty construc 


out exception pieces 


applicable in cases where 


tion of articles does not render them en 


tirely unsalable or where an absolutely 


perfect product 1S generally 


1 
inattainable, 


but where the work ought to have been 


done as well as possible \n example of 
this is found in the experiment described 
n this article 

It is fundamet hat agreements and 
penalties be so adjusted t man who 
xceeds the ive 1 qual \ | qua 
ty of output shall receive ( 
iwe wages, and this p vy, without 
ubjecting him he fe f skinning 
Nothing is her 1 of f tests 
If these cant ve und ik 1 too cheap 
: cale ind n therefore i gh V SY 
matize t vert t t work 1s 

very V¢ y ”? el ( I Hie 1 
, t } or t m 

stant ce \ lent w ts 

( st Wi l enif 
pared with tl 1 ved productio \nd 
turther, the cost of supervis! *k 
will be lessened C¢ 1S¢ n ttorded 
a more natural security tl the people 
will do their best If they fail to di 
they have before them t X¢ ple pay 


day! 
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The Organization, Maintenance and Manage 
ment ef a Modern Pattern Shep. 
GOBEILLE. 


BY JOS. LEON 


In no department of metal founding 


ind so little care ine ense bes \ 
in the pattern shop. This being axion 
W € shall ) S( emedic Sa 
provemet 

The b ¢ Mpo nt e pla 
he p ne I he ) m mp 
ind, 1 vortant of the s\ 
of w 1K nageme! \s it 
easy ( building in word 
dr Wing n prepared wl 
proache 1 pert tly » the re 
ments It must be light throug] 
dark centers as in a square room. It 
mits of supervis n its entirety fron 
foreman’s table and is not too wide t 
mit of doubling up men on a big patte1 
a matter of me moment on a hurry 
The shop id De single tory de 


building, or, if storage is needed, hay 

shop on the top floor, plenty of light, g 
heating by hot-water system; sanitar\ 
rangements and fixtures of the same q 
id order 


and the 


ty as you w for your own 


best best (¢ 
soap should be provided free, and 
7 ished with bandages 


other things needed in “first aid” 


tand pipe should b 


Lich 1s connected coils 


with a Y to wl 
hose for use in case of an incip 
allowe 


your glue pots wi 


inch 


blaze Of course no fire will be 


anywhere in the shop; 


be heated by steam and your irtificial lig] 
must be electric 


Your 


lumber room is constantly reple 
ished with lried, ready e lum! 
This lumber should be stood on end 
the planks racked vertica lv. turning 


end for end every ten days 


lumber iss rge an item of expens 
Aare ful eradi gY W ] he necessary WI] 
pine still preferable even at the pr 
but maple, pop vhite wood « 
substituted in places, especially for ¢ 
ments and frat ry 

You note t mbe« 

{ one el I I ving, and the 
nishing € positior 

aki 0 re ) 
Tt eT ? 

t I 2 nike 


get one 1 t ( ) ne 
tr win ( he plane red 
eg 1reé¢ ‘ 
nd 
eginent it \ es 
n plac rH cn 
I Sf ‘ ] p ( 
itlol iran \ Oss-cu 
nust | ati t being’ saw 
trom ¢ er fa 16-f p \ 
"1 
oO} ( ther ) per 
I ope 


* A paper read at the Milwaukee 
an Foundrymen’s Association. 


neeting of the A 
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vorkman. <A jointer or rip saw must cloidic gears, without skilled labor to han- rose cutters vw rk the finest fillets 
llow for working up to 16 feet long and_ dle it Any bright boy can run it. It is patt \ f 
24 inches wide under similar conditions thought to be worth 50 cents an inch of solid. TI g d sa 
\ large cast-iron surface plate is very ‘diameter plus face’ to make teeth in hard papering f I 
andy for starting frames, housings, or wood for ordinary spur gearing by skilled Three g ec 
ny large work which must be absolutely handwork at 40 cents per hou this 1s sary ’ f at 
ve mest and perhaps exceptior bay , f , 
elieve the hank bench trimmer is Th machine w ( gea tor 2 
( ment to rapid work, and I have had cents an 1 
ny as fitty peratior nly be \ core-box mac ( ive \ 
bandoned \ better devi the Ther ( ( \ retty £ 
¢ lace-p e wit ) n ngie gave perfe l 
| cannot name the best ls, of rl - : ' 
1K I < be 1\ r Saws 24 ( | ( | d 4 | 
¢ etc re f ( \ “ } ( nat 
here is no good g p nthe market. 1 60 g 1 f 
Ve designed a twin steam pt wl ch v he g 
is all right if connected wi ver ft met 1 hin Ng \ rtace £ 
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pot 1g d on } n t 1 ] t] 1) ri 7.4 Ww ¢ co } 
I co g ol ( ( g t hen \ 0) 
) t ( l¢ p] oO ) ne ( nN ov 
| x ¢ 
2 XPpia I \ it S50.00 
ome chit ¢ ore ‘ ve For nv ‘ { L pr c 
$1.25 per day wi p” and ge turned v Anything ; 
OO ¢ Bi S OT Six Segme S ] for Io 1 4 cl t ‘ ( 
| 1 
> WV u What eignt nevmel Moto, I Dig 1 nung l 
( n shute-boards at 35 cents an t 12x12. wv re | 
Ni ma ne VeVe Ol 1 he 1 W f the ding | ( 
t < verfect \ ( nate T tl o D a 
if se if 11 make o1 few gears feet « mete 1 \ 
vill nee g cutter; there e non Phere is nothing good the wooden gang 
‘ le« ve had t n e our fille it leathe 1 leac ire cheap y ( 
s the \ ne I know t that ac \ flexible t vended ab ‘ } t 
ns ert nvi te eCDICV ne tal ri \ I T ( I ( d 
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( Free Silver and a Gold man do 
1 t good results side by side; both 
pend valuable time in argument, are un 
lappy and discontented, so they are est 
eparated and put into different gangs 
Each gang boss signs a receipt to the 
rang below for his material—if the stoc 
ufficient, or in error in any way, he 
no redress, but his gang must make 
good in its own time and at its own cost s 
far as ) is concerned 
Sometimes a gang boss will pass up a 
lefective ll of work maliciously, to avoid 
making good,” but if the next boss does 
not discover the error he gets no sympa 
hy, for the assistant superintendent tells 
him it erves him right if he can’t check 
up wn stull 
It w ipparent to you that this gang 
tem  dispen vith skilled pattern 
ne gangs to the amount of 
me-half « nore In the mill gang there 
need be but one patternmaker, only tw 
r ee in the dimension and assembling 
gang ) me in the turning gang, in 
vhich there are seven men and only six 
ith Each man runs his own special 
e and ther, while the gang boss 
eit pin he ims s 50 
ts pr nd has it just as easy as it 
he were walking delegate 
he purpose of this paper is to be sug 
g ve and helpft Many of you have 
! teady work for enough men to pay 
\ Eto: 1 la irge shop, as pattern work 
never constant—it is either a “feast or a 


but suppose, say, three concerns 


forces and run a pattern shop 


in common of only twenty-five men, then 
he organization might be something like 


of five, one from each join 
h the 


\ committee 


ng company wit 
of the 


comniittes to 


superintendent and 
shop e+-officio—this 
weekly the 


a, 
Clerk 


pattern 


meet and plan 


placing of the work on an equitable basis 
You have, in addition to superintendent, 
twenty-for vorkers These should be 
divided into four gangs of five men each, 
asi 

\ mill gang—which shall get out rough 


and saw, but not dimension 


Dimension gang—which shall put the 
mill gang product into lengths, shapes and 


\ssembling gang—which shall build this 


product into pattern form 

Finishing gang—which takes care of 
I d fillets, dowels, draw and rapping 
plates, sandpapering, ete 

You have f nen left—two will do the 
turning, ‘ n small, one on large—the 
ther two will varnish and put on 11 
ymbols and lettering 

CGentiemet lL have endeavored ) e 
frank and simple with you. The question 
f cheap patterns is one of organization 
truly no secret or mystery. I have told 
\ ill I know about it, which ts not a 
terrible ight My final request is that 
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you will consider my effort 
tance 


you are paying on an average about 


and 


let thir 


cent. too much for patterns made 1n 


own 
marg 


The great 


known as the 


seem 


bewilde red people who want to 


vary} 


pattern 


in fi 


I 


shoy 


me to wo 
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of no impor 


igs go as they are, for 
50 pe! 
your 
which is a_ beautifu 
Infallible Expert Advice Free. 
od work of the journal 


ng 


and gt 
Unit 
still 


or 


on, 


ng 


and myriads of 


to buy 


hy] t 


grinders and who find it impossible te 


cide 


write 


1 
yciep 


knowing that 


ome 
t10n, 


expt r 


pense 


reports from which 
able to 


he best ham or 


a 
+} 
saw 
Ch 
pany 


f ar 


Trade 


the 


tell 


for themselves or to find anyone 


to 


+ 


them 


t 


whi 


he edito 


tie, (+. & 


he r 


de voted sub 
and immedi 
t investigator 
» scour the ¢ 
have secretly 


be 


rit 
e 


seni 


1 editorial 


Reports proposed to publish 


Br idge port 


ae 


Bridgeport 


which 


-h are tl 
r of Ol 


1eeds on 
scriber 

itely his 
s will, re 


arth and 


Wants 


1e best art 


-d States Trade Rep 


n) 


thing 


in nature from hams to twist-drill 


de 
who 
= | 

its, 


contemporary, 
1 information 
ly to hear that 


Vas 
] 


1 
-gardadiess O 


never res 


t corps 


f 


t 


informa 


of 


Cm 


investigated and sent in 


the 


le in 


a 


f ‘ 


Cil¢ 


who makes the | 


adial driller 


( ¢ 


onn 


the 


Motor Company 


foresaid 
1] ] 
illibly 


best } 


which 


l 


) Motor €C 


us a particularly rich specimen 


ippreciation of this editorial and will 


order 


Trade Rep rts at 15 cents 


an 


y 


copies 


referring to their 1 


be published 


make 


s tl 


and 
be 


of the 
p 
notor 


informat 


ie st motor wi 
unless indeed some other 
proves an easier mark an 
numbers ¢ 
ports, in which case jis m 
all. prove to be best 


this editorial as good summer 1 


The 


fourth 


formation 


etc 
think 
but | 


reast 


m given 


Wi 


edito1 


ind 


om 


nited States 
As 

have Ii 

not 

United States 


ol 
ll pr 
ion as to 


Il | 


d 


order Ss 


otor will, 


in it 


the editorial 


obably not 


who 


da 


eading 


withheld 


maker of motors 


yme 


ft the United States l'rade Re 


ftetr 


We, however, print 


why the 


ordinary individual cannot get reliable in 
as to “who makes the best 

particularly interests us. We really 

it is true enough as far as it goes 

ls not our great and infallible and 


disinterested contemporary overlooked th 


sibly 


whicl 


fact that no machinery journal could pos 
maintain numerous corps of experts 
1 could be prepared to carry on in 


vestigations in all parts of 


} . 
ne Cou 


infallibly decide these important matt 


\s regards lathes, planers, drille: 


and 


const 


othe 


lerable 


r 


t 


too 
acqua 
I Ives 


surely know we should pr 


write to Mr. Carte 
an Investigation 
some assurance as 


the 
da 
chine 


that 


report 


ys of rapid 


would | 


construction 


e time 


itry and 


rs 
s, millers 
though we may claim 
intance with them, we 
inable lecide whi 
ind t we wanted to 
ably have 

rand get him make 
nly we would want 
to the length of tim 
iold 2 ad for n these 
ince in the a f ma 
we should be fraid 
one investigation had 


report 


published 


gust 13 8) 
machine thus found to be best mig 
vecome the worst Che prope 
rial is as follows 

THE BEST MAKE OF MARINE MOTO 
We fully ippreciate the difficulties 
prospective buyer finds in obtaining 

truthful and correct answe the 
és ' - 
tion, ““Which is the b n i M 


Motors?” 


In the first place he l 
know he different kine nd theret 
cannot decide for himself 

Second, he cannot depend on ) 
ions of otl is they like himself cat 
KNOW ill the rious Makes na\ ) 
prejudiced in_ favor f the 
1 ( 

Third, he cannot ‘ ( ce f 
reading matter and advertisements of ma 
ufacturers, since one and all b ving th 
ire right, and justified in saving so d 
heir re spective make the best 


Fourth, he cannot expect to have 


question answered by any machinery jour 
nal, for in doing such journals wou 
commit financial suicide, since all othe: 
manufacturers, except the one give s th 
best would mce withdraw the id 
tising patronage 

In view of the difficult ya rr 
decision, this papel decide: ) lake 
thorough investigation, the resu t wi 
would be a decided answer as to whicl 
the best We fullv rea e the responsib 
ty of making such a decision, since we a 
aware that our readers wi ccept 5 


final and worthy 


the benefit of new readers we wis { State 
that such faith on the part of our old 
readers is caused by their knowledg: f 


the invariable method pursued by the R: 


ports by which we can conscientiously giv 
an independent and unbiased report on a1 
article manufactured This method cor 
sists in examining closely all the vario 
makes by means of our editorial and re 
portorial staff, with he knowledge 
any manufacturer interested, and furth« 
without making any charges, accepting at 
gifts or soliciting any advertisements ft 
anyone whose wares we may pass upot 
\s a result we are prepared to state tha 
there is no make of Marine Motors on th 
market to-day equal to those manufactured 


by the Bridgeport Motor Company f 
Bridgeport, Conn. These motors are mad 
T the best materi 
perfect in constructiot f r I 
manship and will give «¢ f 
it ll times 

This company S iol b 

¢ + : ] } ] 

mn ¢very espec i ) ep ( 
pon The b siness | ( i 
, , 

ne that pleasing t 
custome iT p npt 1d s spec 
fe re f elt sines r The 

» stand high commer 

Our nterested readers \ ¢ 
ddressing this company diré . 
sure th i dealings witl em WwW ) 
nutually beneficial and prof 
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A Vanished Iron Industry—An Old Clock. 
When 


ndustry dies out of 


conditio1 


? ' 
owing to changed 


there 1s apt » be an altogether unneces 
sary amout t weeping by people w 
re so narrow heir view it they d 
ot perceive ncurrent se of othe 
ndustries. | seve years pas ( d 
ron district of Sussex, whi twee! 
thirty and torty es out of | ‘ : 
een n re eS ? il to r ( Jing 
norning last M whi ul 
rv took or self e cl cte! May or 
t fine \pi | went ou is usl nd vas 
nstantly impressed with the exa é 
ensation tl It must | ive attacked (Cue it \ 
Chaucer when he wrote the p cue t 
he Canterbury Tales very ng was 
ere which lhe s out so qual hie 
first tew line vhich must be read } 
ippreciated niv ther 1 e fu 
ypreciated 1 r the one 
irrounded he way ng hi 
LUC S plit went to ( r \ ] 
ll be trace ee a =i 
Downs Phi to Beckett nt 
Canterbury t altogethe é 
I prety ( 1 set ed r 
To! | day 300 < I ig’ ( 
\ Che spec grimage \ it 
nny d ‘ M nducec ¥ = 
go was tl gh part of tl d ! 
melting are f Sussex | { 
peak of Sussex the 1 ntr 
ut tl ss ng, ft thu 
t har o furnaces « at 
disfigure ‘ yt vas duc the 
lestruction e woods and torests. S 
seX 1S Tricl I 1 Ci g vy Oussex 
stands alone in forming part of particu 
il ire 1 \ Wi de | i 
mtains a series of very fferent ( 
ternatior chiefly f nd | vs 
ind there appears to br 1 f 
em, so that there were furt ; ‘ 
vide area of the county, whicl day is 
me of the ist rural of English counties 


excepting — the ny furnace farms 
‘hammer ponds cinder | furt 
voods nd other kindred es indi 
tive of wl nce was The ponds are 
Stl there igh I ny ] ( een 
lrained d nder heap e green 
nd wooded 1 me of the cinder heap 
Roman b 1 take | d a 
new cind eap s pI ‘ 
ese heaps we thet 1 and d be 
ide even pr to the R t 
Sussex t ( Soo veal low t 
1 IS28 saw ( { I I 
ere canine f 1 Rcetane 
eal aie ethod Cos 
ge, vi roduced w g 
tr ) +1 re. y P ‘ > 
irnace, but it must have ( =O 
rs ag r 
val] f the 1 ] t R vl} 
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yet 
hat the first pendulum 


London man 


Richard Harris—for the church of St 
Paul's, Covent Garden, in 1641, or eight 
, before Vincenzo Galileo published 
upposed discovery of the pendulum 





hich he does for the going train and fot 
e quarter chime yy pulling round on 
na ee nd wit] ( I h hour 
( red u ] easter uesday 
mone thi ‘ mte dated 
n item of “faure ng nd 
wave t ( clo. nalet fo1 
chimes to ¢ If ] 
the nene i¢ t ) 
1 the clock had ¢ t of der 
pe \ r= ( D Wit \ re 
ded he escapement ed us 11 
( n out the to I imbet 1! r 
d ; ru t worl uit 4,531 
f date of repair, 1558. cat 
‘ { ited | ] V"¢ tay eT 
t t ny confirmation of this date 
n the Rve clock would be the oldest 
f ining machinery in the world 
Indecd it tl na probability ( 
tever tl da The whee of the 
e escapement wheel is only some 3 or 4 
ches diameter, which 1s very small for 


pendulum 





hort, and it is necessary to wind the 
clock daily Che lantern wheel, through 
vhich the hands are driven like a squil 
rel cag Che striking gear is singularly 
+1 2 2 ; ' 
like t of modern clocl vith a 6 min 


hat this clock may have been running be 
fore the State of Virgin W founded, 
hat 1 \ of fair age before our own 





100 sail of the line lay up to the town of 
Rye, which w i mere island ro na 
vide estuary, and took their time from i 
Every machinist ought to see it and tl 
na +t ld Qa 
town I | Lite Ol - ex ) cr ¢ 
which point the fact th ndustries may 
MVE d vet not le iv¢ l nS Of the 
CX tence 1 iT pp rently Cause SCT) 1 d 
tre Phe | ces 1 illy ‘ 
' : 
populat | tiie ( s cil st 
hi We S ex { if 
} 1] ] 
buat by rt f proxi! t 
| 
_ | P = | 

‘ 1¢ ] +? es 

Since riting the above. | et | 
that Baedeker’s, Par de ribes the Pout 


vs the clo« dat from 1270 | pp I 

though remaining Chis further 
complicates the ¢ on of the pendulum 
t that clock h I d one 

| Nn r disc rvered 1 nad cl cl 1! | I 
don with a balance wheel like vate eX 

, , 

cept that it 1s very massive nd there 


swings only slowly, and 


\\ A dou tiess re gulated to approximate 


force 


H 


ing the driving 


\\ 
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Letters From Practical Men. 


Iron and Steel Tables—Tracing Cloth. 
American Mach 


ke to 


mmict ° 
Ins 


aSk 


why, in this age 


tec all the pocket book makers persist 
n furnishing that old chestnut, “weight 
of flat, square and round bars of v 
ipple ented by the note tha IO! 
ron of “480 pounds per cubic foo i 
teel add 2 per cent.” I venturt asser 
moth pel cent has I dded 
aozel nes to one me whe ( vi¢ 
ised without t be t ilders 
f thi ter pocKet bo . r pai 
ng tl an ti I red ce . | hal 
I turers of! ee | I 
ta vs t | cs v Vv ( 4 ~ ‘ I Ste 
I nd presum y WwW | Ww anvon 
to use them by ge g prop ed 
Regarding ( J. M.'s plan ft ng 
matters t page 1057, the scheme 1s 
ght except the m« id of caring ft gea 
vatterns, which wot be ely strained 
it of round by this method. It 1s difficult 
enough it the be to prevent gear p 
erns from shrinking irregularly 1 don’t 
iweravate the matte tat Q en 
on edge, so that the tion of g v will 
ccelerate ‘ process (,e; pattert 
hould be laid flat Now lon't savy that 
gear patterns should be mad f metal 
cording to seme people | now the 
millenium should be here 
\s to the curling of tracing cl Mi 
Ramsey, at page 1060, advises making the 
drawing on the dull side of the cloth, 
vhich will obviate the trouble; but I pre 
ter using the gloss side e WO! 
neater, it does not wear the pen 1 Si 
rapidly, and changes and correct Ss are 
much more easily made f the manu 
facturers would roll the stock the opposite 
way from which they do now, I think the 
trouble of curling would disappe 
\LOoNZO G. Co NS 
The Scope of Civil Engineering. 
Keditor merican Machini 
[ note with great pleasure vour editorial 
t page 1066 in reg 1 t \merical 
> y of Civ ng ertainly 
( » " he S ving then 
elves very much frightet ng 
( tention to. the ) ‘ S 
tic position in the engineering world 
\ly experience 1 I ( lee me ft 
1 kinds of wot n of 
vil engineering nN I 1 ine 
mechanical engineering ne I cee 1 ea 
n why one man ( sion sh d set 
emse s up as pe I nothe l 
hould say let us d est 
specia ( il nes nd trust t the 1) 1,1] 
lecide whicl s the better ™ 
Thankihe vou for vour tst , 
nents, and trusting that the g1 I , 
Engineering Building will be erected, and 
verybody comfortably and_ satisfactorily 
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The Yield Point. 


Editor Americ 


At page 100 
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Wm 


an 


) Mr 


Kent voices 
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reasons which induced the committee of 
American Society of Mechanical Engineer 
on Standard Boiler Plate Specifications t 
recommend discarding the determinat 
of the “yield point The re n he give 
I take to mean that be S neorre 
nd absurd « vh did 1 termine 
} + ] ¢ cont £ a ¢ 
the ic | viel oO ) ) 
eel was found in ecit ns 
fore determinatiot pp 
together! He 1wnores f ) S 
tion of the question of s] g ( 
ect value of vield p 
(eae fas on that S ( 
emperature of the m« Q f 
oe passe s of 1c] e to st 
n ifact ret t t ] 1 
n ev t etermit , P 
t t S purpose 1 ive ( ¢ 
( sting papers on t N 
contre it emperat neg ’ ng 
nost identical with cont1 rf d pou 
In rails parti larly been fou 
o be of the firs mpor! s their lit 
depends entirely upot f el 
point to tenacity. No a SE 
vield points of carbon steels 
eld P Tenacity 
No. 7 Wire, about 0.65 C. 2 
Bridge Plates 55 ‘ 
Eye-bar Steel 40-45 
Structura! Steel 2-35 ( 
(tis oil >} ° ’ 4 4 
tis Boiler Plates “ 2 
From this es t the veild 
7 - 7 ' nt 
point 18 alWavs Certainly ) 50 pr ce! 
but also that should be spe tied definite 
v in order to determine f the 
material \s the allow ( 1 tv spe 
cified now idays vari nk I 
10,000 pounds pel sq ( ( ny por 
material must be acceptee 1 Ss ft viele 
point be clearly defined at termined 
Yield point is much mo let nd les 
variabl than tenacity ‘ p St 
depend por Y det 
ipon accidental condit , 
Cl ( neat 
properly ¢ racte r 
fiy ] 1 , {¥ ted ' 
oO t ( eT 1 
cl by ft ] y é ) t ni 
} 14 ¢ nt 7 
( a sy wey ore 
itfected by « Ve he neg o ] F 
tenac 1S Mk so mut tt ‘ t I \ 
rare reat! né ) osit 
{¥ ‘ 1 fi cis lac 
witl e wide 9 t 
er does not def ( 
of mat 
1 ¢ \ a t t 
& ac 36 the wieli 
{ T¢ rr t Tl I } + 
gineer in the ceptar 
s ft his parti r pu ses ‘ 
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tests of carbon steels of different kinds In 1894 the Acme Machinery Company, magazine | wld easily \ throw 
and rolled at different finishing tempera- of Cleveland, published a table of thread stones into the yards of a half doz f 
tures and carefully determine yield point, parts which is the same as usually given the finest 1 lences in tow nd within 
but not by drop of beam, and then publish with the exception of this extra formula i radius of less 

results in detail. Perhaps then they will ‘Diameter to bore of nut diameter of were gt 


1 


recommend definite yield points for specific 1 a de desirable plac 


‘tals, and also the proper manipulation — number of threads — the powder wv t l rig 
ind use of apparatus and machines, to the This, compared with the formula give tt tow! 
imusement and edification and instruction jin tl Brown & Sharpe catalog for tl ngs 
f all engineers Gus. C. HENNING diameter of tap or screw at the root of 

ae hr 1 \ show ecessarv .O2 < \ \ 
The Boiling of a Revolving Mass of Water. ines laps rews cut by the abov mag 
Editor Americen Machinist method w 1 I sides and 

The sketcl ntended istrate wob is state Brown & Sharps 
steep cup-s ‘ cu vessi 1, with gag f t d it 
is J h is revolved by the Mr. ( ‘ e to conf 
shaft ( t ghest speed consistent witl very 
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f | - ] g es ( S ss I ny te PUN 
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ere r ) ot \ cn ¢ 1DIesS 
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| 7 \ livid ; t peacefully tl 
| | a ee he he exploded mag Working Gold Filled Material. 
| f thr l'nited States Cartridg Ieditor As I I hit t 
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(s f cedure takes place: Che die 1), which is ust a trifle larger than the cu g 
= iit irene a sawed off of a bar already turned to the’ is pushed wh first This is 
proper diamete s faced on both sides, by No. 2 ch is ttl 9 
Ji 1 an approximation of é e and N 3, sti Ir ge nd the finisl 
— _ hese seumived is worked cat with Gell worked through last. These are b 
| n file atter WwW i cutting punel na screw press he p nch die 
ios t smaller than the finished ( S fastened so that 1 he 1 Ve 
pushed through D S W es nd grcased the pun 
Her vo or three the Pp he IT dd I entering u 
} ! hy e worked throug! KE nd 2 \ 
These burnishing punches are exactly ohtly 1g e being x 
the same shape as the cutting pun ut 1d time he process 
. | the ends have the edge Ww ¢ nded nd Ca time t pun being ¢ ( ad 
moothed, instead of being ne deeper and withdraw | 
he office is to smootl to cu ed e1 1g 
I H I Ul PI ACLI OM Chey re mad n two e@ S$1Zes msners . ain he san 
there being perl ips about .002 inch dif result 1s a very nicely finished hi 
' it to describe for th purpose ol ference Chey e 4 thly fin ed, the ait l] peration W \ 
flaitening this portion of the temple to direction of the finish being around th ¢ ttle d the 
] ip with the gold covering intact all puncl or at right angle to the direction of easily disposed o! \iter reg 
wind, and at the same time show the use’ motion. They are of course hardened and at the top to allow the temp 
f a little trick which makes it possible to tempered to a dark \ lv removed after flattening dic 


end of the temple on 
The temple, after swaging, is pinched Prarie nel 
off in a die, shown in the lower portion of | “~~<q O 


Fig. 1, to about the shape shown at f’ 





ame figure. The gold, being more ductile 


than the filling, is drawn over the end of p 





the filling, leaving it flat and thin and 


neatly covered—the two thicknesses of gold - pe 


em to unite at the point. Cutting off 3 











these ends would expose the filling. The = 
temples are now flattened to the desired = 
hape in a die the description of which 3 he D | 
may be of interest to some Lo 
Phe lie, etc... Fig 2, consists of a be d k I = 
whose bottom is planed to rest on the bed = 
of the pres It has a hole bored from 
the top with a flat seat for the plunger 7 
ind is counterbored to receive die D 
which is fastened by two screws /t /i \ m 
hole to receive m is bored through k at 
right angles to the front and parallel with 
bottom of bed. The axis of this hole is on ‘ 


i level with the flat seat for 7. A tool-steel } 








piece m with its upper si e milled out, as 


hown in the section, has a tlat level with 





the flat at for 7, and is fitted to turn Sa 
easily in this hole The end of m toward 

the observer ha a lever / fitted to it. as \ 
shown, and a pin, not shown, prevents / | 

from turning on m Che left end of ] has | 

in eve to which is attached a link 7’, which k 

In Us¢ ittached to the ram ateits upper | 

end he die D) is worked out to the shape | 

shown at s, Fig represents arieenicaaiaensiics 

1 ectiol | C1EC 4 

l ade oT hat whet 

plunger if t of trave 

erector VM come nea lv to the t p ot D 








top » that when the flattened temple is 
+1 1 17 
raise O point by the erector 7 it wil 
be loose enough to be removed. easily 
Ejector is a close but easy fit in the | | 
smoot] hole of the dic DD To secure best 








results in the finished ten ples the hole in 
the die )) must be very smooth of interior 
finis] 
In making these dies, whose shape must 
he duplicated, about the following pro FIG. 2. PUNCH AND DIE FOR SWAGING ENDS OF SPECTACLE BOWS 
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engineering, which says that the resistance 


a vessel has to overcome in passing 


through water varies as the square of the 
peed of the vessel and as the cube root 


of the 
Th 


displacement squared 


formula is: 


S? x D' 


Resistance = 


and D 


resistance at 


speed of the ve ssel 


That is, the 


where S§ 
d placement 
less 


rapidly than 


speed mncreases 


Thus, if we have three 


s¢ of n, 2 tons and 3 tons dis 
placemn the force ( would be in the 
ratio of 2 and 3, and the relative resist 
ance in the ratio of 1, 1.58 and 2 

We see from this that the heavier the 
vessel the greater must its speed be, rela- 


tively to the surrounding water, to com 


pensate for the lack of friction, to resist 


the force C, which exists between it and 


the water in which it is floating 
From. the bove I trust it will appear 


inquiring into the re- 


suffer in 


without 

istance which the vessel will 

passing through the water, it will not be 

i side of the 
The 

} 


however, readily be 


ife to take either disputed 


questions referred to true solution 


of both can, demon 


strated pract cal 


lly in a newly painted boat, 


which will easily float past some rushes 
or weed Hoating beside it or with two 
boat par in all respects excepting as 
to e numb of persons they contain 
Yestric LAND 


‘A Strike for Lower Wages.” 


ently published book which has 


EK V pop r tiie thor ivs some 
hinge effect that “Adam _ invented 
ull the t n tvs there a i ian 
to m f f himself He dds 
' c the lege ve bei 

not 1 ciple, b t nim 
Dp \\ ght tl lay that 
pel \ y | i¢ ’ 4 vered., 
t d \ \ \\ CY d » | ive 
ee! HY vchis nat lly in 
tere ( what Ord riiv W re 
oo | ( with these ibor dith 
cul \\ have too much e to attend 
oO ( ere are others—individuals 
ind p that seem » hav nothing 
(o tt ‘ to do, we let them attend 
to it x Vi ICTICVE ey | the w rk 
very p ros 63 the nos pat But th S 
Ite! Ve ) s tere ed 
1 It follows 

Pheodore Smith & Sons, boilermakers 
it Hu nd Grand streets, Jersev City, 
vesterd: ed Chief of Police Murphy 
to protec t empiovees | ae strikers 
who woavlay ‘ ind ends to duet 
hem \ 

lw 1 yer ent piace nd 
if their s s do not prove effective the 
fi \\ pLV Vice ( i Pitney 
tor Vas Similar 
i ( l » ‘ ~ 

Charles Smuitl 1¢ t firm, said the 
strike presented a nove teature, the move 
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ment being practically an effort to bring 
about lower wages. The firm, he said, had 
always paid union rates, but it had also 
established the plan of paying extra wages 
to men who proved to be expert work- 
men. 

“The union rate, he said, was $3 a day, 
but the firm had several men to whom it 
paid $3.75 a day, in recognition of the 
them. When the In 


Union learned this 
that it 


better work done by 


ternational Machinists’ 


the firm was notified must estab 


lish a uniform rate of $3 a day, or 


The 


demand, 


a strike 


would be firm refused to 


and the 


( rdered. 


comply with the strike 


1 


followed 


“The men who were getting $3.75 a day 


went out with the others, thus protesting 


against the higher wages they received 


Since then the firm has employed non 


union labor.” 


Practically the item appeared in 
the Jron Age, 


pearance in the 7imes its learned and able 


Same 


and the day after its ap 


editor commented upon the matter under 


the title which we reprint over this ar 


ticle, and, needless to say, made out a 


case which appeared to make it rather im 
perative that certain Jersey City machin 


not in jail, but 


ists 


should be locked up; 


in some secure and_= secluded idiot 


asylum; concluding, or nearly concluding, 
“a 


one which 


its editorial article with the remark 


incident, and 


is an instructive 
may be pondered with advantage by every 
imbitious mechanic.” 

As the writer hereof is a mechanic 
(non-union) with more or less ambition, 
he pondered, and in order to ponder more 
effectively, he asked a perfectly reliable 
voung man connected with this paper 
one who is also a mechanic (also non 
union) with some ambition and more or 
ess given to pondering, to g ver to 
Jersey City and investigate this matte 
Jersev City eng lv a I distance b 
ferry fro Ir own, as i » from the 

ar tT n het papers ned | ere 
follows the rep of tl young machin 

( neg firs the WOrKS OT | eodorte 
Smith & Sons, | ld find no one in th 


office who could (or would) vouch for 


e accuracy or deny the truth 


ment as made in the Times; which state 
ment had been made—according to the 
papel by one of the heads of the firm 
They said the article was rathet1 queer 


but would say no more, except 
uld be back at 2 P. M (it 


then about to A. M.) 


information 


and I must apply 


Outside the shop 
who looked like 


I saw some men they 


and I asked them where 


nigh 
, ‘ he , ; 

[ could obtain information about the mat 

ter Chev referred me to the P rk Row 


August 13, 


1903 
several weeks ago 
strike in 
this 


works had gone out 
in fact, at the time 


the sever 
section WwW 


had 


not for a uniform rate of $3 per day, but 


shops in 
that 


other marine 


inaugurated—and they strucl 


as in the case of these other shops, for 


minimum rate of $3 and an increase of 


for all 


or more per day 


receiving at 
As to unifort 
had 


demanded in any case; a man always b 


per cent. men 


time $3 
rates, it was stated they never be 
ing at liberty to get as high wages as 


could, no attempt ever being mad 


establish a maximum or uniform rate 
fact the statement was made—to illust: 
this—that ‘many toolmakers in \ 
city, good members of the o1 zat 
are earning $5, and more, pet 





‘According to the statements of c 


tain men interviewed in Jersey City, about 


twenty men were out at this shop; a few 


of these had been receiving $2.80 per day 
high as $3.25, 


and several as 


given as the highest rate of 
had 


on inside or snop wt rk the 


hours not 


question « if 
ered; 


were nine per day, or 54 per week. Ca 


ing again at the works, one of the m 


bers of the firm was seen, and upon being 
sked I he had been correctly qt n 

o the peculiar feature of the strike 
immediately, and with conside 
vehemence, wanted to know 1f I had lost 
all my senses; ‘for,’ said he, ‘anyon 

any sense would know be 

come over here asking 

iS ie 





ments n such prominen 


ft co T Tv; I 
I l 
we Say in < 
7 
urna! 
* "Well, he f you 
ntorn I thie 


This ended my experience witl 
Smith, whi ne time during t 
view, I feared would throw n ) I 
office, but he restrained himself [ g 
away safe and sound (And v f 
ife of me I can ee why Mr. S 
should have bee so ndigi 
matter, or should have s ( 1s 
ected to the questions [ SkeK n 
report published in the papers was 
lection upon his intelliget 
upon that of some men tl 
ployed by | nd yet ne 
nate t all whe [ ask ’ 
hev on y sn nd @g 
s of the aff $ 
ibove [ suppose they 
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such things: I can tl 
son,” 


are people who scoff at 





say that anyone who lives there 


necessarily makes a fool of himself any 


how Be . may, it would see 
| I ew \ of doing t Ss Cally 
1 

en COV ed ere the ( s 
yt ( ) ed oO he l ( 1 ts n 
sti d perhaps e sho ve 1g 

, 

ed \ matte only l esu 
l t Jersey ( y I 

if 


j ere P it S 
| f Jersev Citv 
t WW ¢ Say I | ‘ ore if 
I gs the \ 
Ss j easily p asin An 
‘ ( vise gen i ‘ iid 
\ ' 
Neve adespis¢ ( 1\ \ > 
ted g Never t 2% enemy 
I ge n he re he 
neces ( s big enough f 
11d1 be your enemy 


Py é formation received fron ( 
N t vy the ( ts I 
Bey \d \ler na nd \ x ndre 

( here ead mand 
v n l S ()y eT 
9 2 20 e-p \ 
] r¢ 
g I 
o ‘ G 
¢ 
\ 
AL \ 
S4 o c 
} 
\ Ss é 
\T 
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’ t 
r ‘ 
‘ 
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An English View of Special Lathes. 


In its issue tf July 17 Ti Engineer 
refers to the paper which w ead by 
Mr. H. M. Norris before a recent meeting 

f the Cincinnati M« | des A c1iatiol 
Inefficiency of the Standard Lathe 
l High pee ( tting id 1 its 
ms, disclos r f the ind 
the work which is, we think, character 
ti B | () 1 I com 
t Mr. Nort exp its and 

il \ NX rris hac een ¢ itent ft ipply 
his conch n » | wn pat ir case 
{ cota . Ise to q ' tet 
dle ipparently leVve exceeds } nches 
diamet« und is never Jess than 1 inch 
the limits ot speed ire oby 1 in the 

im ratio, d hencs ec rang very 
1 ill The case 1 one \ ich lends t elf 
exceptionally we the u fa spec 


ol, and the machine advocated is un 


doubtedly and quite properly a tool of that 
when Mr. Norris leaves his 


ind attacks a purpose 


kind. But 
gene ral 


on the ground that its back gear ratio is 


too high, he 


SS 


must expect nearly every too 


maker in this country and elsewhere to 


join issue with him. Surely no argument 


is needed to show that a ratio which is 


suitable for a range of 3 inches is wholly 
wrong when four times that range of diam 
eters has to be 


Mr. 


lathe, 


dealt with. Furthermore, 
Norris does the 


with 


standard 
making 


we belie ve 


18-inch which he is 


comparisons, a grave injustice; for where 


as he 


allows a two-speed countershaft for 
his own lathe, thus procuring twelve speeds 
with three he shows 


steps, only ten speeds 


with a five on the 


thi 
hus 


practice, a 


step cone standard lathe, 


and gives it, according to modern 


nee Che 


very small speed chi: 
unfitness of such a lathe for use 


speed steel is ol 


never in 


VIOUS It was 
for such work as Mr 
Without 


te nded 


In mind exception, 





1] 


Cla i\ de Signe d tO Citi it great speeds ire 
made, at any rate in this country. wit] 
double speed countershaft r two ratio 
back gearing, in some cases both, so that 

very complete range of speed is obtained 


If a double-speed countershaft were 


used 


with the “standard” lathe its amount of 


speeds would not be nearly so bad as the 
paper makes out, and, moreover, as the 
lathe is intended to meet a great variety 
of work, it 1s, all things considered. better 
to give it a long range deficient in some 
espects than to g ve t horte but more 
perrec peed ch r¢ srietiv. the Stat 
Stee ' 
dard thre . i ve purpose na 
Ime ’ mp TT r ( to compare it 
with specla Loo IS 1 t u tifiabl If 
Mr. Norris had made his experiments the 
basis of arguments in favor of special ma 
chines for-every operation. ] ld hay 
Wn pe tt1OnN € W id Nave 
every reason for condemning standard 
lathes, but since such spee tion in 





irpose lat n absolt ( t I 
itention can rdly b po 
I ng up fi he state 
‘ exceptio1 ‘ spec g 
1 oT < ( { 
am a ountrs vith double T< | ruInte 


I tv I ( gy n 
s hot ( 
pplication. Mr. Nort pares 
| g1 e sland e, n 
{ , sme 
; = - ‘ 
re , l 
( S co ° Che f eng 
makers have f d ! 
modification mie 
emporary would seem t é 
Ke Mr Nort had I ( 
aesigi neffic n 
[t is curious to note the ass ) 
work with which Mr. N t 
dea pparently never KC | es 
dia net ind neve! Css i ich,’ 
and the apparent infe rence t he iuse the 
range of work to be done ert exceeds 
these limits, all lathe ) gener 
purpose lathes 


Mr. Norris did not say so—be 
not 


While 
cause he did consider 


his experiments were based on the fact 
amount of lathe work 


j inches d 


machine-tool worl it least, 


that there is a great 


to be done of le SS than 


and that in 


the large majority of pieces are of less than 
that diameter. For this clas f work he 
contends that the speed rang f the stan 
dard lathe is ill adapted, an roposes 
that for it a special class of lathe be made 
Our contemporary’s implied sumption 


that every lathe must be a “general purpose 





lathe’ is thoroughly Britis] nd fails to 
recognize that without spe smal 
ind large work may be ssif nd each 
class be d me on lathe esp ( pted 
ror it If in anv s Op ¢ ) mpos 
sible, then Mr. Norris’s place 
1 that shop, b we do not t this 
is any bearing on his cont t for 
work below 4 inches diat e stan 
dard lathe is ) ( g, an 
nethcient ] 

Che concluding parag n- 
temporary’s article 1s mot 

‘On another point Mr. Nor ( 
have rrived conclu vas 
reached long ago by many eng this 

untry it that has Wavs ire o 
ess mone of conter 
ments are all in favor of dee ts and 
coarse feeds but it is rather tonishing 
to find tl seems 1 g for th 


cubic inches of ( en ( nute 
irge cut It é f W 

should n lesitate to d ( 

and the feed, and while rec 9 spee 

yet remove more metal pe 

would probably neces se of 















( 1 not see S way t ry 
ts deeper 1 1 Q ( Dy 
ethod he nploved see1 
t ily ) ! f ( 


‘ SeleSS | . | 
es in ss I J y 2Q 
subject of st a 9 
, lvocate ae 
shafts f 1 
ng p nt t foct 
f ch shafts can be 
1g e¢ ndard will 
d ypt some I dard ror ¢ 
rly as rega! e lengtl 
\t first sight, tl dopt 
d fo such cral shaf e¢ 
esi! rit I | > vi T\ ( 1 
king into the matter furtl 
ges of the plan do not see 





pparent In the first place, we may say 
lat no particular adventag lal S 
e cost of manufacture is concerned, can 
these ¢ inkshafts ( t ve 1 de by 
ne concer! It is obvious tl f e « 
n were to make all such ft ts ex 
nse in dies and other tools would be 
msiderably reduced if all tl hafts mad 
it ior a given ¢ f cvlinde r eng ( 
ere to be identi But if tw r more 
ild be ] more expensive ( ch 
t ts ot dies and differing 
I rs than it wou I 
ind, in fact, pet t ld 
Ve hat \ t 
2 ned is regare the ¢ ~ p ct 
One wh proposes te ) gas ( 
tomobile engine cat the n tiene 
i cranksl I \ ( regu t ¢ 
mat Tac ( le can buy eithe. 1 
rough or fh ed state, and it D 
€ tl il he can Vy it it fay ble 
re as he ( ld it sevel ] « ncerns were 
ng the ide haft i being 
t tor « pract purpose indard 
\\ eX1st t t Se who « S¢ 
contro t 4 D would 
\ ve true ‘ n | ( d 
ler prop dittering tro \ 1 
( that migl pted ‘ 
to pe 1a de stomers W lone ) 
1 tl} 1 vort} ] 
VV qi 
~ T ly tt ao ‘ c 
¢ nmot! ent ' 
a ly t ¢ 


Manufactures Invited to a Town 
Taxes are Paid. 
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A Poor Inventor. Some New Things. 12-INCH DOUBLE UNIVERSAL LATHE. 
Last week we commented upon an edi ELECTRICALLY DRIVEN BOLT CUTTER This lathe is designed for turning exp¢ 
torial article which appeared in The Engi The half-tone illustrates a new 3-inch ditiously all kinds of light work, and is 
eer. of London, and which was intended bolt cutter which is driven by a motor as shown in Fig. 1, made up of a pair 


to show that no one not in possession OF mounted, as shown. at the back ot the machines mounted on one hbase made 


assured of ample capital should think ot 





applying for a patent, and that theretore 
low patent fees were no object and could 
do nothing in the way of really helping 
meritoriou nventions. \s though it 
were miment upon this, there comes 
to us from the Wyman & Gordon Com 
pany, the drop forging men of Worcester 
one of their series giving an account of 
r prominent inventors, this par 
ticular number being devoted to the story 


of Elias Howe, the inventor of the sew 


ing machine His career is, it seems to 
us, a complete answer to our contem 
porary'’s position. Howe, for many years 


iftter he began working on his invention, 
ind for long time after he had secured 
the patent 


was distressingly poor 


» poor that he and his family were 





without the means of securing the ordin 


iry necessities of life, and had to be 

















a . — 
helped by others Howe, had, however, 
been engaged in work which led him te 
é' ; / ELECTRICALLY DRIVEN BOLT CUTTER. REAR VIEW 
believe that he could devise a successful 
ewing machine and that there was a de Ss ; : ‘ees Bi 
a base, the motor and spindle being connect the form of a pan Phe tool slides of tl 
mand for such a machine his caused aap = ; ; ’ 
: ed by powerful gearing [he driving gear machine travel on slides provided w 
hin to persevere until, after going : : . , | | | j 
F P 1 1 on the spindle is placed, tor greater rigid swiveling bases which may be turned 
through the most distressing hardships . ; ; ' 1 
. itv an smoothness ot operation, nudadway their supports through a complete Circie 
he finally came to the point where he was y and pe ; . ai ‘are y Terese ee 
, . between the bearings The gear 1s coV nd three clamp bolts hold each slide Tas 
receiving in royalties about $4,000 a day Supe ; : : , 1 
| ] ered with a guard a portion of which can when set to the required ang Phe 
ind total royalties upon the sewing “ vi ? ee ae 
1 be seen in this rear view The controllet may be fed by power In ny direc 
lachine are said to have amounted to r learl 
, . = 14 fol h notor—which 1s Crocke The feed screw ire clear Vn a 
ibo S 2.000.000 Had Howe followed ; 
| Wheel s located at the end ot eb front of the des ) e screw is 
the a e given in our contemporary, lh ' - 
os 1 ° na ndet ( | | ( ak: ) { ( ed Ca ( I ) ( gitt 
would l thandoned the idea of a ev ii 
ing machine vears previous to the tim 
he t ) fy SStte 
t f our este d conte 
1 \/ anical Engi of Man 
heste rebv called to the fact that 
1 ck ed good form to ilter t 
ride 1 vay 1 profe ional pape 
esel efore a professional society 
hout indicating the fact that such alte 
bridgment has taken place In 


sue of July 18 an abridged form of 





St nies H Moore's paper b tore the 


\merican Society of Mechanical Engineers, 


oO Fit d Fitting,” appears in our con 
temporary, at the end of which is_ the 
legend The foregoing is a paper read at 
the June, 1903, meeting of the American 
Society ' lechanical Engineers.” TI 

is evid sstatemen nce it im 


plies that the entire paper as presented by 














t] t givet wh ch Ss not the ( ( 
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gin Ihe ticle quotes Lord Kelvin” are not able to see that the u f any of various arrangements by which the lap a1 
g pre unced the Parsons turbine their own machines w to i part of position of the eccentric are varied bein 
he greatest advance made in steam. the diversions oftered liscussed at length \n interesting f¢ 
gil prac ( nee the time of Watt; = ire is the analvsis of Valve sed n 1 
vs that the master feature of this turbine t innounced tl he proprietors of tf the early Stevenson lo tives—b 
now ope 0 public use by the expiration the g s works in Southern New Jersey 1530 \ minute des Tt Ul 
e extended Parsons patent and that \A fight New Jerse s new <¢ ld labor valve 1S in existence ind ithor 
1 1; } 7 Y 1 ” \ 
! Br engine builder ire taking iw on the ground that to take way this pplied the Ze er diagram \ 
‘ nutfacture of the turbine nelud pt lege of emp 1g abi their nteresting results Naturally he finds tl 
yr Messrs. Vickers Sons & Maxim, Will \ will ruin the industry l} it least the valve would not now bk illed goo 
n Demmy & Bros., The British Westing is the merit of candor so fat goes The methods followed are entirely grap 
e Comp nd Willans & Robinson. In the South it will be remembered that ical, large use being made of the Zeun 
| 1 ] . 1 Y? t } ] 1 mM 
declare it in steam economy large e cotton mills employ babies for long diagram of whi he aut 5 ma 
bine ne ge multi-cvlinder engine ours only because their parents need the some modification 
10 ! par, but that in nearly noney = 
ry othe respect the turbine is. the Personal. 
ded advantage It takes up much less Sickening stories come from Russia co1 H. F. J. Porter, who was formerly a1 
e, weg) h less, requires much cerning the slaughter of striking workmet for several years connected with the B« 
expense f foundation and housing ry Cossacks. It seems that in Russia meet lehem Steel Company, now has charg: 
ik expensc fo1 attendance, ugs oft iny | nd except those di ectly the Westinghouse ( ompanies Pub ne 
‘ ‘ lubricated, and is less authorized by the government are prohibit Department in America, and w 
e to a gement ed, id this prohibition gave n excuse Pittsburgh his headquarters 
for the Cossacks to charge upon an assem = 
= lage f workingmen discussing their Obituary, 
f the St. Louis Bridge seen ee 
grievances, and many of them were slain \. E. Marston, who for twelve vy 
ar ( the people are pecu irly a P $ — - 
ind trampled under foot by the cavalry had been manager of the wo t Altre 
I ( vith respect to securing thei ; 
adtese ot Coreuive. Waclead died 
1 tha tiie government 
ie 
oO n ack t t us picnic an¢ denly tl t t of Ju 
g branch, gave perm P na ia fa pict ta , . , . 
dinner held Aug 1 by the Draughting \ , sia “ ies ae 
fe n of the St. Lo | \. A : 
oe , 6 ts wone to te Gon Department of the Western Electric ¢ R. Hoe & ¢ ‘ ani f printing m 
tec ! St. Louis of a m p ly, of Chicag VhIch picnic W | eT t tv, died Aug 7. fitt 
. , t ( I | l Ced Ind rht , 1 
he | , , de iving been prey l ed I | { H Cad | I g Ve I d He ad re 
t ne ( St. Lou we draw the inference that a st exc Noy of the firm thirty ve 
t ] "s ort \\ ] 1¢ 1 ‘ > 
rt y com with the ae Seng sty Robert Athertor 11 
1 m to build the St. Lou sis ee ee See extile machinery, died at Paterson, N. J 
given to the association formed \ugust 5 He was b Westchest 
purpose on condition that no com Technical Publications. County. N. ind aft ne ss 
( wel of other bridges ‘The Alternating Current Transtormet ie learned the machinist de in Pat 
1 be made mut that it should be an By F. G. Baum. 195 5'2x7 Inch pages son with Willhiar Berestord He we 
tely pen and tree bi dge, or at least with 122 illustrations McGraw Pub nto business for himself in 1862 
‘ . 1 ] , Te) "ork rice . 
hicl uuld be used by all and every shing Company New York Pric George \ Ravmond, st f wil 
— : ’ , nal t 1; $1.5 | 
way upon equal terms Phis >1.50 tive fe w spent in the wor ft W 
on, now charged, has been vio Chis book belongs to the increasing but & L. E. Gurley, Troy Ny the manufa 
ecent circular ued by J. PP. still small class of books on alternating tyrers of surveyors iments. and wl 
x wing that an association current that do not impress the reader a was for many veat iperintendent. die: 
the St us Terminal Associa having been written primarily to show August 3. He retired with a competen 
bal mtrols both bridges and ri the author’s knowledge of mathematics 1 few vears ago an st vear celebrate 
e revenues from them Not, of course, that this is without math his golden wedding anniversary 
—_ ‘ om +] ee ae 
matics, tor no treatise on the ubject in . . . 
: : ; Elijah ¢ ibble, president he \W 
he tl . } tic ; ~ond 
? ; ve that, but the mathematics is secondary . ; , 
otten wonders who are the make! : y ( abble Manufacturing C « pany 1 
; to the subject \fter the introductory = , , 
us curiu inachines that are seen : tacturers of Wires and wire ae ng I! 
) 
. af 3 chapters the subjects taken up are Regu ; i ° 
| there, especially in places of  , : ‘ : paper makers, died in Brox Ju 25 
, lation, Efficiency, Testing, Systematic De ; 
ent. It is evident that the makers ; seventy-two years old Mr. Cabble wa 
is ; , sign, ete., with a final chapter containing , | A, 
test your strength” machines and : : : rn in England and came i 
; ustrations and descriptions of 1 . 
musemental apparatus must be try at the age of fitteen é 
t ‘ : es 1 . 1 
: derable number f commercial ns ra , ‘ 
to those who are in this line of ; which he was the hea l 
: é “a . lormers ».Q | ] } +] 
ut to the general public they S48 by an der broth 
I \ mysterious and unknown The Proportions and Movements of Slid = 
problem, so far as it regard Valves.” By W. D. Wansbroug 60 GC . | R ° 
ng of what are known as riding 5x7-inch pages with 50 ilustratio ommercia eview. 
r merry-go-rounds, has been Phe Technical Publishing Comp New York, Monday, Aug. 10. 1903 
rr ous by the receipt ef an invita Manchester, England Price }> 6d It \ \\ ic] 
ttend the third annual outing ot The method followed in this book » ery merel \ Ip Isit 
chell-Spillman Company's em treat each style f valve under serie ne by m for e first SIN nt 
his company ts located at North of cases—all dimensions but e being his year P d t ye 
da, N. Y., and while the making = given and the finding of tl TI ge tound the exhibit g fying ht 
go-rounds ts perhaps its principal shown The different combi 1 f ssible except f eng 5. W 
innounces its business as that of known and unknown dimensions liscove hat I d ver f 
unusement outfitters.” We judge gone through and the possible problems ing off 
gram sent us that a good time ire thus exhausted he d $101 f Whe S met f ( 
id by the emplovees, tl oh we riding cut-off valves 1s espe vy f | 
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has been improveme 
] 


iry during the past week, 





iT 
1 


the 


11 


} 


the 


outlook 





q 
ow being better than for six or eight 
Veer nd the trade generally expresses 
mfidence that orders during the next two 
three months will show material 1m 
ovement One effect of the comparative 
i] has be weakening in the quotations 
f electri machinery, especially motor 
d ther ] ) moreover a more ag 
ore e campaign by the dealers in second 
ndn inet h en well stocked 
ere | en a part t I 
ere Cm. — “9 1 
Ill.) ps of the Peoria & Eastert | 
ral 1 e Big | ir lines) the 
} Electric Manufacturing Company, 
( 1 ) peed be neg pp d t fey 
f the es, dit presse irntables, ete 
During the past few wee the Western 
( f the Crocker-Wheeler Company 
been rgely made up of mall order 
1 oO \mong the ile were the 
llowing Wm. F. Roos Company, Chi 
ro, 100 horse-power in moto1 Heroy 
\ Marrenner, ten motors aggregating 58 
( e-powel Lake Shore 1Iops at ¢ ollin 
‘ Ohio, 150 horse-power in motors 
Sawver & A n Lumber Company, Pir 
Bluff, Ark., one 100 horse-power motor 
Electrical engineers say they are figuring 
pon about much work as usual, but 
hat at does not develop very rapidly int 
det 
Quotations. 
New York, Monday, August 10 
New York — price for Northern and 
Southern irons for nearby delivery are 
ominaliyv, as follow 
Northern 
No. 1 X $17 2 75 
No. 2 X 25 
Ni 2 plain 10 25 (€@@ 160 75 
Southern 
No. 1 Foundry 17 25 @ 17 75 
No. 2 Foundry 16 75 @ 17 25 
3 Foundry 16 25 @ 16 75 
No. 4 Foundry 15 75 @ 16 25 
Bar Iron— Base sizes—Refined brand 
ull price on dock, 1.80c. upward in car 
load Soft steel bars, 1.75c. upward 
Pool Steel—Base es—Good standard 
quality rik extra grades 3 i1i¢ Ip 
Machinery Steel ase : ron 
re 2.05 al > 10C 
Cold Rolled Steel Shafting—2.090c. f1 
irre for base ( 
Copper—Lake Superior ingot, 131 
ectrolytic, 13 casting, 1244¢ 
Pig Tin—In 5- and 10-ton lots. t b 
New York, $28.75 @ $29.1214« 
Pig Lead—y 4.10 @ 4.20¢c. for carload lots 
Spelter—5.75 (@ 5.87% 4¢ 
\ntimony—Cookson's 714 a 7li¢ 
flatlett OX (a OF 3¢ othe brands, 63 
é) ( 
Lard Oil—Prime City, 66 to 68e¢.. a 
rding to brand and quantity, ranging 
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Manufacturers. 


Ill., will construct a municipal elec 


light plant 


Galva, 
trie 


Lawrenceburg, Ky., is preparing to build a 
water-works plant 

A binder twine factory is about to be built 
at the Missouri State penitentiary 

The Sharood Shoe Company, St Paul 
Minn., will erect a large new factory building 


The Williamson (S. C.) Mills, manufactur 


ers of print cloths, are about to be enlarged 

Fire at Youngstown hh madly damaged 
he shop he Iinterpris Doile Company 

rh Ileating, Ventilating & Foundry Com 
pany, Wheeling, W Va \\ ‘ doa plant 

\ large new plant Is ) I the 
Ile;dersor Lithographing Con I (‘ineil 
na rn 

The plan it Streato I f the Vulean 
Deting ig Company meta re re ~ Ou to 

roby 

Ihe umber mill at Aberdeen Wash ol 
Wilson Bros. & Co. has been burned and will 
be rebuilt 

Plans have been prepared for a 02x127-foot 
foundry for the Reeves Engine Company, of 


rrenton, N. J 
\ fac 
for 
oklyn, 


rhe 


tory to cost $38,000 is about being 


Dulit 


Kirkman & Son, soap manufacturers, 


nm. 3 


Kentucky Milling Company's plant, 


Ilenderson, Ky., has been burned and will, it 
is said, be rebuilt 

\ power-house for the Sheffield ¢( Ala.) and 
fuscumbia street railway and electric light 
plant will be erected 

An addition, 60x200 feet, three stories, is 
being built to the National Can Company's 
plant, Detroit, Mich 


The Crompton & Knowles Loom Works, 


Worcester, Mass., are considering a large ex 
tension of their plant 
\ permit has been issued for improvements 


the Ilancock 


Mass 


of 


Boston, 


to the 
Company, 


The 


factors Inspirator 


Muscogee Manufacturing Company, Co 


lumbus, Ga., has let the contract for building 
its new cotton mill No. 4 

A. Il. Wells & Co., Waterbury, Conn., manu 
facturers of brass and copper tubes, are build 


ing an addition to 


rhe 


Cleveland, ©., 


their shop 
B: 


is about 





American aring 


Company, 


Starting to erect two 


factory buildings t eost S50.000 


Washington, Pa.. 
Manufacturing 


stated at that the 


is 
Per 


for a 


fection Company looking 


five-acre site for a glass factory 


Kingan & Co., pork packers, Indianapolis, 





Ind., who are making extensive improvements 
to their works, intend to build new car shops 
It is stated at Hluntsville that I) I Daw 
son is establishing a new factory to sup 
ply several of the cotton m of that section 
rhe new railway power plant for which a 


laid at Point, 


equipped with 


foundation being 


Is 


Quincey 


Mass is to steam turbines 


Ground has been staked out for the @re¢ 
on of a big addition to the foundry of 
Deere & Co., manufacturers of plows, Moline, 


Indiana Box has let the « 


1Ox40-foot 


Company on 


Phe 
tracts 


and a 
t Elwood, 


for a boiler-room new 


machinery department, 65x75 feet, a 
Ind 


Judge L. R. Watts, Portsmouth, Va., will 
erect a new building, which will be used by 
rank Lindsay in the manufacture of mat 


tresses 


Noblesville Ind that th 


fottle & Gi: 


at 
Indiana 


It is stated 


directors of the 





reso 


pany have 
the plant. 











August 13, 


1GO3 





lved to double t capacity of 


ie 


machine 





Plans have been tiled for a sho} 
and other buildings for the Cleveland, Paines 
ville & Ashtabula Railroa’ to be erected at 
Painesville, O 

Henry Heidt, of the firm Christian Heidt & 
Son, coopers, Jersey City, N. J is purchased 
land on which it is intended to ere 1 large 
cooperage plant 

The Cohannet Silvet laur I 
Mass. has pians for a 13 wo st 
and basement building, t ied wi 
power from the municipal lighting plat I 
company intends to erect it whe here S 
sufficient lull in business, and 
small addition in the mean 

The Kane Plate Glass Con : 
been incorporated under the Ly 
ware with an authorized capit f $750,000 
and proposes to build a big plat it Kat 
| Ta The main offices are to be in I} 
delphia kX. R. Hutton is preside nd Z. lh 
Loucks, secretary and treasure 


Pawling « 


Milwaukee, Wis have dou ss 
date started work on their 1 ! 
is to cost S400 000 ¢ nd emplo; 1.000 l lr} 
have purchased 19 acres of land addition 
to that previously acquired Phe plar wi 
include facilities for making girders 

The Harris Automatic Pres (‘ompal 


nanufacturer ¢ 


will at once build an addition, two stories 
$0x104 feet, to be equipped with nachil 
ery rhe company has already nstalled 
large Corliss engine, which will be tuiciel 
to furnish the power for the entire n 
While Armour & Co. are ding an en 
mous packing plant in Sioux City, and swif 


& Co 
plant 


re 


plant 
to cover 
Company also, 
in the cattle nu 
extensive impr 

The 


cago, 


Coontley 
Ill., has 
Ill., for 
enameled 


Clyde, 
and 
when completec 


to 300 hands. The order for the equipment, 
including presses and dies, has been placed 

A Mr. Simonetta proposes to establish a 
file plant, which it was expected would be 
located at Akron, O., but now Massillon is 
hopeful of securing it rhe capital stock i 
to be $300,000 Plans have been prepared tf 
two buildings valued at $0,000 r} T 
chinery would cost much more that s 

Ikx-Governor William <A. Ston nd a nut 
ber of Pittsburgh capitalists purchases 
the domestic and foreign rights of t ele 
lamp hanger, a device to adju ght « 
electric lights It is the intention to ereet 
factory in Pittsburgh I Van Denvouve 
well-known promote! s organizing 1 ol 
pany 

At Syracuse, N Y., the © M lidwards 
Company, manufacturer of window fixtures 
and extension platform trap doors for cat 
vestibules, is considering the ¢ rf 
larger plant The New P ess Raw [ide 
Company has a site on which it is believed 
that it may build a new one rhe new plan 
of ©. C. Bradley & Son is nearly completed 

Thomas Morse, of Erie, Pa., who long : 


superintendent 
Company, is pt 
lishing a large 
facture plumb 
iron castings, 
the plant with 
It lled a 


over S2OO 000 


is ca 


subscribed 


Ilarnischfeger, 


f printing presses 


ling to start next year upon 


20 acres, the Cudahy VPacking 


in anticipation of this growtl 


iarket, is considering plans fol 
rvvement of its plant there 


Manufacturing Company, Chi 
bought a site for a p t at 





the manufacture stamped 


utensils, et: which, 


cooking 


1, will give employment to 250 


of the Jarecki Manufacturing 








ishing an enterprise for est: 
new concern there, to mal 
rs’ supplies, fittings, brass ane 
et It is proposed to equip 
the most improved ma ners 
half-million-dol plar ind 
is said already to have 
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Notes on Crane Design—Load Brakes. pinion is a bearing whose far end takes 
BY A. D. WILLIAMS the thrust due to the screw There is a 


The load brake is known by several bearing beyond the nut .V also 
mes, such as automatic brake, Satety re The action otf this brake is due to the 
ining clutch, mechanical brake, et The downward pull of the load on the pinion 
isic principle is the same in all brakes The shaft being stat irv, presses the 
this class, which are a clear anticipa thrust collar tight ag ‘ ers. sO 
n principle OF the we snow! st that the whole brak« cke tr rt 
<e used on ycles A very s g the wering dire \ny mot 
nism has s een used tf ral lirection ¢ 1s e dog engagt 
1 brake In act n the end \ t Ne ¢ tche 9 ( i the 
d to run ¢ I <s e | ( \ | otior ( ( the 
olves Treciy e | s g Lire | rted to \ Lp 9 
en lowering ( t t ct ‘ t we t it / ni 
I ndency I n d t the é ¢ e press F “ ers 1 
r ind. the oad i the ri pre 
m on the brake 1s 1 t ! ficier t ’ ‘ to re 
e % the ‘ hi LK¢ 1i¢ \ he 
eration due to gravity o1 ( d,s 
arops ata speed deter nined y { 
tor Necessarily, de Vik I B 
ter must act smoothly, a iny irregu A 


riti cause the load to de nd I manna 


ky manner, and cause excessive stresses ‘ 


parts of the structure 4 

Cher ire several desig t load Ke 

ose details differ considerably, the best 7 £\¢\2 7/35 

J 

nown being the Weston washer brake f “4 

h several varieties are used: the co mS 

, s , . , 
rake and the cam brak« \ bad teature ! 

some brakes is that the shaft not 


ntinuous, but is cut in the brake \ N | 
xcept the cam brake have more or less ' aH 


nd thrust, and this is occasionally neglect ahead 


d, and causes considerable trouble Un i C 
ess a brake can run from Sunday evening | | 
t Saturday ithout ttention 1 a ee a 


evening WwW mou ad 





ecds redesigning, as it 1s in some classes 


t work much cheaper to scrap a machine 





hat hangs up regularly in the middle of 


week and replace it with a new ma 








ne of a satisfactory type, than it is to re oe 
nker with small repairs. This is particu 
lv the case in steel mills, where in 
any cases It IS absolute Iv necessary te j 
eep going ; 
The Weston washer brake was one of f 
he first in the field, and a great many at 
mpts have been made. with more or less f 
uccess, to improve it \ longitudinal 
- imerk 
ection of this brake is shown in Fig. 1 
. ‘ rHE WI 
is a ratchet ring tree to revolve when 
isting, but held by dogs o1 pawls from 
: {1 t betwee P 
rning in the lowering direction lisa . 
nv ency I < ( | ccelerate 
taining ring tor holding the paw ring 1 
. : . 1 hi ( ambel WW Va ( « 
the rim of the clutch jaw A. Inside of ; : 
E - et ‘ ( eC modded Will 
between A and the thrust collar H, are 
, A : 1 ¢ ( < cit Lie | eut at 
tht washers, four of which, marked / , 
: eloped 9 ‘ ire « nped 
t br iss and e tree t 1 n ¢ het 
: \ ‘ _ cw ( \ ( Ine cy \¢ 
ection Phe ¢ ling tf vashet ] ] } 
: desig { r ft this kind the 
tee twe 1 ed f[/ peng ¢ ead t . 
1 ‘ {t { 4 
pawl ring / by the feather dtw ; 
A fl 
ked } being eved t / \ 
teathe Cy C4 t¢ \ , 
g ‘ 
tiie itt eld thy 
1¢ ” 
Phe thr tei 
( ‘ 
as ; 
nge on the p \ , | 
te with / f ( en f seal . , 
nion M t eis de - tside rie 
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The dogs 


—_ 
o 


rea of rubbing surface in square and needs very little attention 


inches, 


for this brake were thrown into and out of 


used instead of 


be substituted 


} 


D1 


tor 


ass 


the 


\ugu 


\ hel 


square 


St 20, [Q03 


lical Call Cal 























coefficient of friction, iction by means of a gear and pinion driv screw. 
pressure per square inch due to en by i friction device The clutch jaws The dogs are generally nade ton 
crew ire so arranged that M and K will have  leable iron or steel castings. Forgings 
yrque at averageradiusofwasher, sufficient play to permit the brake to ope casionally used, generally for a rus 
ite and at same time furnish a positive pair in the field. The dogs so s 
1 / drive if excessive wear in the washers is interbalanced that their tendency 
, fP permitted. It 1s hardly necessary to stat ! into the chet at all nes am 
hould t run over 100 pounds per that all brakes of this kind should ive re so located with reference ¢ 
hat the pawl g will | m ( 
) y half it pitch LO Viale ‘ 
tle of the dog hi h, f1 : 
( ed to throw t n st 
ind also to : v 0 
iction on lowering. Prompt action of 
logs is necessary, as : is 
stop motion tl has ) \ irted 
i ifter several revolutio1 passed. | 
MA nie ise an 1 ft tl nd occu 
n winter, due yrea 1 ening 
| the friction shoe did eng 
i} | ugh to throw the 
n » throw the paw everal ri 
A \| | rh : ns had been made hie load 1 
Zi +|| | = ook was abot vel s When the dog 
Bearing | was thrown in pp e pawl 
nd ripped the cap off ft tl bearing 
WL tween the bral ind pinion and_ the 
ze went right on down to the ground throug 
\ : 2 k por \ ve ek 
Roller ratchets hay d instea 
\ 1f dogs. In this con lere iS al 
other stationary casing again which 
rollers wedge There is 1@ noise 
» the rollers falling against the casing 
FIG. 2. WOOD BLOCK BRAKI In all the above mentioned ratchets 
action is such that it has more or less 
quare inch’ for brass and steel washers some provision for a positive drive, as the a bending action on the shatting. A ft 
ind should be much lower when wood and lack of it is extremely liable to result in f roller ratchet has been devised 
steel are used. f is about .0063 for brass trouble avoids all bending action, in which ft 
ind steel; it is as high as .05 for some This brake has been modified by later rollers are located 90 degrees apart, in 
wood block brakes, but varies greatly, .03 designers. The area of friction surface has cesses in a stationary casing Inside 
being about the average been greatly reduced and made of wood this is a smooth brake disk rim against 


A C 


— 

















D 
Cc 
E . 
Shaft to { 
1 Cc 
Motor 
J ———— 
K 
—_—————— 





| 


_ 








L 





Flt COIL BRAKI FIG. 4, CAM 

if a pitch screw is used, the pres mm steel or cast iron Fig. 2 shows a vhich the rollers wedge when ns 
ure W ‘e increased and with the same modification of this sort; similar reference the lowering direction Two of the roll 
S124 f washers less rubbing area 1s re letters denote parts similar to the washer ict by gravity and two ar lated 
quired Using a coarser pitch screw will brake The wood blocks are so set that springs Strap 1 en tried 
lecrease the pressure and more rubbing — their ends are the rubbing surfaces; they vithout much succe é ( 

irface will be necessary are made of kiln-dried wood and soaked Phe il brake is shown in gitudit 

This brake must be kept tlooded with in oil. Graphite-lined washers have been section in Fig. 3 his st f 
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rod helix 4, which is expanded by the starts at once and lasts until the positive the defect in the English system of lacing 
thrust of the load against its end and drive comes into action. About this time belts. Every machine in the land, of what 
pressed outward againt the inside of a a new brake is wired for—‘Express, ever kind, tool I r spinning 


~asing B which encloses it Che casing is rush,” ete., etc.—and the repair gang are drawing fram: r what t w 





‘losed at one end, on which the ratchet called upon tor explanations. A cranecan_ by a belt, halted in its mot every 
teeth are formed, and a cover C closes it be operated without a load brake, but it i th ip in t belt i l over a pu 
it the other e1 l \ heavy ol S ised to not a desiral rranget! nt ind a ittle suincientiv to I I oy I I when tl 
yrevent cutt o gh v ) at of t goes gy Way I a 
first t It hi ‘ a ( ¢ 
and A are brass bushes forced into the Engineering Reminiscences—XVIII, I thoug! 
ising B and cover ¢ respect \ Phe [Copyright 1902 et ut work o1 eng | M 
1 A is fastened at its ends to the tlange Y CHARLES T. PORTEI Widdow 


and drum / Phe drum £ is keyed to While time was being wasted in this and forging rg t be 


the shaft leading to the hoisting pinion, manner, the subject of manufacturing the the p bet 

ind forms a sleeve bearing tor the shatt governors came uy] Mi WI LW rth con | ind \tte t 

F which connects with the motor The cluded that he would first try one on his number of men at work ng et 
tlange D is keyed to the shaf The mo- wn shop engine, s \ ght ) ten S ‘ " 


tor in lowering pulls on the end oft the Ormerod, Grierson & Ce | had a mes filing the thr n t or ta ten 


nl A throug 


1 
I 


1 the flange VD, winding the age trom Mr. Widdowson to come to the plet for a I t When the \\ 


up on the drum E until it reduces the hop and see my governor. It was acting all finished and stam perati 


irea of contact between the coil and the In a manner that | id seen betore, the took quite W ot fu \ made 
asing sufficiently to permit the load t ounterpoise rising and dropping to its seat bout mencing wor! n erytl 
vercome their friction The coils are twice every time the belt lap came around multan 

wound and finished so that their norma Total failure, you ud Mr. Wid [ went into tl e what was g 
utside diameter is slightly larger than dowson, ‘and | got a new belt for it, too ing on he fir g t ttract my 
the inside diameter of their ising, so they I saw a chance t make al nteresting ob ittention wa the I then made 
have a tendency to keep in contact with it. servation, and asked him if he would get separat \ workman 
The coefficient of friction in a brake ot in old belt and try that. This he did, lap their best fitter ftterwards learned 


this kind is about the same as in a washer ping the ends a vetore about 18 inches was engaged in planing t t ties 1 
yrake having similar rubbing surfaces. The according to the universal English cu which the ex ist vo! |. I saw 
oils are made of brass. and a number of tom, which I had long before found it no center line, and ed him where it was 
Ways have been tried to obtain ( ils that necessa;&ry iretully t ivol \ | knew He had 1 Vel heat t i | ng 
would be uniform. Castings, rolled metal would be the case, the action was not im What do you m« rom the 
ind steel coils have been used. The ends’ proved at all [ then cut off the lap ide of the er ul 

f the coils have to be secured in such a utted the ends of the belt, and laced then to the cent ! e drawing 


nanner that they will resist thrust and at n the American style nd lo! the trouble whicl ments were taken 


the motor end tension also A smal vanished The governor stood motior ind t it it. He seemed very 
imount of clearance is necessary at the ess, only floating up and dow ghtly ntellig lire t tl 


1 


points of attachment between it and the with the more important changes of load. — cli uy i plane t nd made a cen 
‘asing. The principal difficulty met in) Mr. Whitworth was greatly pleased, and ter lit round it, and set out everything 
this brake has been to devise 1 mie thod of a once set about the 1 nut ture 11 i tro. ] ne d ett o ne 1 


securing the coils that would avoid the tull line of sizes finely \n hou te ked in agair 


onstant bending at these points, the coils He made thi nge, 1 \ h I have He wa 1 in tl d way 
generally breaking close to their ends long referred already, from the urn shape t my questior explait hat foremat 


before they wear out elsewhere. Until a the semi-spherical form of the countet 1d come around and told 
fastening of this kind is devised the coil pois In this connection he laid the law — busin« in the t gave | 
brake cannot be considered satisfactory dowt © me in this dogmatic fashiot1 directior ind he 1 t h | ob ju 


The cam brake is outwardly similar to “Let no man show me a mechanical fort is he begat 


the coil brake—in fact it was designed to tor which he cannot give me a mechanica I ide 1 Mr. H 
replace the coil and its internal drums and — reason But Jove metimes nods. They — office, and ed | f | new what the 


itilize the outer casing, by Mr. Frank A were to exhibit in Pat i. large slotting were doing thre ae ed ane 
Garver, while he was connected with the machine The fort tf the upright did said | Ip] t fi v1 ng 
Shoenberge r Steel W orks Fig 4 gives a not suit Mi Whitw rth « xactly He had n engine tor y 1 N cy I not 





‘ross-section of this brake As it was. the pattern set up in the erecting shop What are they doings \l ng raj 
lrawn from memory, it may not be min ind a board tacked on th ce nd cut iro \\ | 
itely accurate as to detail The coil was. to an outline that he directed He cam the situation He took | hat and w 
replaced by two brass wings 4 having an to look at it every day for a week, and out iving I must t ! elf 
arc of contact with the casing of about rdered ne « 9 Finally \ f t f 
170 degrees ea Che wing 1 wedge \ g ( to nd ‘ tern wa d tole | t 
haped in s¢ n \ flange keyed to the tered according 9 } 

tor s} itt had two pins 18o degrees ! de This w t | ni 1 I 
ipart, on whi the wing e pivoted | Py et { é en he ne ‘ | Vid 
The cam B was keved t haft leading S Li ‘ that ] 

» the hoisting pinion 1 icted as a een taugl 1 id he 1 g . 
leeve ea g tor tl shaft « nected t ‘Me ! t tre t ( 
he mote [he arrows and lettering essol \“\ f ] é liger , 
he cut explain the action of brake ting machine | ‘ 1 ) \\ 

All load brakes need ng muund und eavy vield ! } ette 

e been made to run the ( ck M \\ ‘ lw ed ‘ t 

try and neglect of sn details wher patte \ 1 d tead of next tt 
naking a quick repair .. One attempt eing sent to P \ 1 rest fir 
tt d sua suf t ting My expe nt w g | ’ 
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a trained draftsman, and to organize a 
separate department for the engine and 


governor manufacture, and put this man 
at the head of it, 
This 
I found a young man, Mr. John Watts 


to direct it without in 


terference was gladly agreed to 
who proved to be the very man for the 
place. In a week we were running under 
Mr. Watts’ direction, and the engine was 
saved. But what a time the poor man had! 
Everything seemed to be done wrong. It 


is hardly to be believed. He could not 
get a rod turned round, or a hole bored 
round 


In their toolmaking they relied entirely 


on grinding with “Turkey dust.” I once 


saw a gang of a dozen laborers working a 


long grinding bar, in the bore, 1o inches 


diameter by 8 feet long, in the tailstock 


of an enormous lathe. I peered through 


this hole when the bar withdrawn 


was 
It looked like a ploughed field. Scattered 
over it here and there were projections 


which had been ground off by these labor 


ers On the other hand, the planing 


done in these works was magnificent. | 
Circular 
found that 


never saw anything to equal it 


work beat them entirely. I 
the lathe hands never thought of such a 
thing as getting any truth by the sliding 
cut \fter that they went for the surface 
with coarse files, and relied for such ap 
proximate truth as they did get upon 
grinding with the everlasting Turkey dust 

Mr. Whitworth the 
lathe tool, but | observed that they never 
[ asked Mr 


“Because,” said he, “the duplex tool 


invented duplex 


used it Widdowson why this 


was 


will not turn round.” After a while | 
found out why When our engine was 
finished, Mr. Widdowson set it upon two 


lathe beds and ran it. Lucky that he did 
The bottom of the engine bed was planed 
and it could be leveled nicely on the flat 
surfaces of their lathe beds. The flywheel 


ran inch out of 
truth 
of the lathe beds, and turned the rim off in 
That 
of course made it run perfectly true. | 
asked the lathe hand 
out such a job 


nearly a quarter of an 


He set up some tool boxes on one 
place, both sides and face being out. 


how he could turn 
He replied, “Come and se 
my lathe.” I found the spindle quite an 
eighth of an inch loose in the main bear 
ing, the wear of twenty or 


He told me 


were in a 


thirty years 
all of the lathes in the works 
That ex 


similar condition 


plained many things. The mystery of those 


gear was solved Every spindle 


in the gear-cutting machine was wabbling 


patterns 
loose in its holes I can’t call them bear 
Now it appeared why they could not 
With a tool cutting 


ings 
use the duplex tools 
on one side, they relied on the pressure of 


the cut to keep the lathe spindle in contact 
with the opposite side of its main bearing 
and a poor reliance that was, but with a 
tool cutting on each side, fancy the situa 
tion. I asked, why do you not renew 
these worn-out bushings? but could never 
the Some 


forbade it, 


get an answer to question 


evidently and the fact 


power 
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is that no man about the place dared to 
think of such a thing as intimating to Mr. 
Whitworth that one of his lathe bearings 
required any fixing up, or that it was or 
could be anything short of perfect He 
(Mr. Whitworth) 
perfect thing; 


had designed it as a 
ergo, it was perfect, and 


no man dared say otherwise. 


Our engine work was finally, as a last 
resort, done by Mr. Watts on new lathes, 
made for customers and used for a month 
or two before they were sent out. Not 


only in England, but on the Continent and 
the Whitworth 
regarded as the perfect machine shop. I 
[ had at 


Elwell, of the 


in America, works were 


visit the Paris Ex 


Mr 


remember a 


position trom firm ot 


Varrell, Elwell & Poulot, proprietors of 
the largest mechanical establishment in 
Paris.. After expressing his unbounded 


admiration of the running of the engine 
] 


he said “I warrant your flywheel runs 
true.’ After observing it critically, he ex 
claimed, ““Ah, they do those things at 


Whitworth’s !”’ 

Che fact was Mr 
British 
lathe spindle bearing, a perfect bearing for 


Whitworth had cursed 


the nation with the solid conical 


ordinary sized lathes and a most captivat 
These hardened steel 
steel seats, 


But 


ing thing when new 


cones, in hardened ran in the 


most charming manner they wore 
more loose in the main bearing every day 
they ran, and there were no means for 
[t came on insensibly 


Phe 


people were 


taking up the wear 
and no one paid any attention to it 
of the that 
so fascinated with this bearing that at that 


cream joke was 


time no other could be sold in England 
except for very large lathes \ll tool 
makers had to make it. I remember 
afterwards that Mr. Freeland. our best 


American toolmaker, who, as I have al 


ready mentioned, went to England and 


worked for some years as a 


in the Whitworth works, for the purpose 


journeyman 


of learning everything there that he could, 
did not bring back to America the conical 
bearing 

The firm of Smith & Coventry were the 
first to fit their lathes with the means for 
taking up this wear, which took place only 
in the main bearing, where both the force 


of the the the 


conical seat 


cut and weight of piece 


were received. They made the 
for the back end of the spindle adjustable 


in the headstock and secured it by a thin 


nut on each end This then could — be 
moved backward sufficiently to let the for 
ward cone up to its seat This made it 


possible to use the solid bearing, but it 


involved this error, that the axis of thx 


spindle did not coincide with the line 


necting the lathe centers; but the two lines 


con 


formed an angle with each other, whicl 
yvyrew more decided every time the weal 
was taken up. This, however, was in 
finitely better than not to take up the 


wear at all 
At that time the Whitworth works were 
These 


were screwing machinery, gages, guns and 


divided into four departments 
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these 


The 


were locked. I never entered either of them 


machine tools. first three of 
like most works in Eng 
No custom 
This 


department was without a head or a draw 


The latter also, 
land, was closed to outsiders 


er could see his work in 


progress 


ing office. It seemed to be running on its 


traditions. I frequently said to Mr. Hoyle 


“There must at some time have been here 


mechanical intelligence of the highest or 
patr 


der, but where They had occasion 


ally an order for something out of their 
ancient styles, and their attempts to fill 
such orders were always ruinous Phe 
following is a fair illustration. They had 


an order fora radial drill to be back-geared 
and strong enough to bore an 8&-inch hole 


Mr. Widdowson had the 


upright fitted with the 


pattern for the 
necessary brackets 
a good thing that 


Che first 


and thought it was such 


he would make two. one finished 


was tried in the shop, and all the gears 
in the arm were stripped. He woke up 
to the fact that he had _ forgotten to 
strengthen the transmitting parts, and 


t 


moreover that the construction would not 


admit anything stronger. There was noth 


ing to be done but to decline the order, 
chip off the brackets, and make these into 
single speed drills. This I saw being done 
Such oversights were occurring continu 


ally. | 


monumental one 


will mention only the following 
Mr. Whitworth had or 
dered a large hydraulic press for his sys 
tem of casting steel for ordnance under 
pressure. The great castings for this press 
[ saw delivered in the shop with lugs on 
their sides the same size as the bolts which 
were to go through them 

Mr. Whitworth, absorbed in his artillery 
and spending most of his time in London 
ot course had no knowledge of how things 
were the utter 
think 


attracted 


going on in his shop, of 
want of ordinary intelligence, but I 


the last achievement must have 
his notice 
I formed a scheme for an application of 


Mr 
ment to the production of 


Whitworth’s method of end measure 


an ideally per 


fect dividing wheel. In this system Mr 
Whitworth employed what he termed 
“the gravity piece This was a small 
steel plate about '¢ of an inch in thick 
ness, the opposite sides of which were 
parallel and had the most perfectly true 
and smooth surfaces that could be pro 
duced by scraping The ends ot the 
piece to he tested were pertectl squared 
by a method which I will not stop here to 
describe, and were finished in the same 
manner. The gravitv piece was held fast 
between two such surfaces None of the 
pieces were permitted to be touched by 
hand while an observation s being 
made If now one of these pieces Was 
lo sened the 1.000.000th rT 1 neh the 
gravity piece would slide slowly down. It 
it was loosened two 1,000,000t1 f anincl 
the gravity piece would descend twice as 
fast, and so on. I made a design for the 
ipplication of system t C4 ’ 
if the dividing wheel, so that fference 
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of pitch of 1,000,000th of an inch could 


be shown and removed, the gravity piece 


being made to descend at the same rate 


of motion to whatever tooth it might be 
I thought Mr. Whitworth would 
be interested in this novel and important 


applied. 


application of his method, and I showed it 
S 


| 
17 
| 


: oes —_-/ 
y TNS 
15 -f a ee ~ . 
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FIG. 25. GRANT'S BEVEL GEAR GENERATOR 
DESCRIBING METHOD—I1S88Q 
tO i This was encouraging and 
patre ing reply l got You had better 
Ti yvoursell Sil about what alre id\ 
exists. You w find a perfect dividing 
wheel in my shop. What do you want 
better than that 


The above recital is sufficient to show 
[ found myselt 


had i 


the conditions by 
surrounded and the kind of man I 


deal witl 


The Art of Generating Gear Teeth—VI. 


BY HOWARD A 


COOMBS 


Phere but one American machine us 
ng the “describing” method known t 
t} asancibuais . +] —a * . tion of 

writer d that v he inven no 
AY (;rant nd was patented in 1889 Phe 
inving pian ew ind diagrams 
I v 25 \ ke t pp il nN Cleat 
Phi p cally a point though 
; ; ace f iping the tooth faces 
( ght cutting edge, which 
Ca \ t part oT tl yp i 1 
nite esl g ( sw the « ( 1 
Sax pp ere ) escribes 
It f catior ne suide 3% 
rep ( ment t the ne 3 

| 

ey ' e at ng that ¢ 1 
he ? 1 y 4 \ } 
33 ; g 

1 ne 1 t ( 
ngul ( Cc ( nve )) al 
the sines | cent at i the 
1 
pitch col ng cone gives ie 
nat} ge 4 elatively to the pitel 

It g § the 1 1 it il ele 

: — 
net f the ing cone 3 would | P 
relatively to cone 2 Consequently, the 


point of the tool an epicycloidal 
face of the tooth, the blank 


so that 


surface on the 
having been preliminarily grooved 


the tool has only to remove a_ small 


\ 
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amount of metal. In the plan view the 
center angle of the pitch cone is repre 
sented by the dotted lines 15-1-17, and that 
17-1-18 
the 
used, and the tool 
adjusted so that the 


of the rolling cone by the lines 
To shape the hypocycloidal 


tool 


flanks 
curved shown is 


slide carrying arm is 


Tm 





face 1. thi 


As has been Said, Ml 
\merican 


as known to the writer, working in 


of cone 2 Ss 18 


the only machine of invention 


as far 
the describing method, the others emp 
ing it being foreign inventions 


There is one modern machine using the 





UMLALLLULTLLLLLL ia 


| ae “sates 


fen S + 


St 


—_— 


NG THI 


ee. 

, ~ 
t ter Vv it I ‘ y cone ‘ yTT1¢ 
the angle indicated by dotted lines 17-1-1I¢ 


having been adjusted into the lin 
path of movement of 
in effect that of 


the 


the tool 


now becomes an element 


of the cone 4 rolling on inside sur 











1 
and 
J 

XY 

\ 

Hi 

‘ P ppt ¢ , \ } 
d be me mec t i 
( ne uit s ith & ( ent Mar 
ester, England, wl lescribed it 
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ters and blank—-for two planing tools are 


used, operating on opposite sides of the 
same tooth—is compounded from a swing 
each in planes at right 
The tools are re- 


ing movement of 
angles to 


ciprocated along guideways pivoted at the 


9 
Pg 
=. 


each other 


| 


my | 
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decreases the resemblance increases, until 
in spur gears planoid teeth become epi- 
cycloids. The of the machine 
is similar in some respects to that of the 
Saxton described that 
the tool used represents the plane flank 
of a mating gear, and will be understood 
from the sectional elevation and diagram- 
The tool # is recip- 


operation 


device above, in 


matic views, Fig. 26. 
rocated along the guideway shown and is 
first fed in radially to the full depth of a 
tooth by means of the 
the blank being meanwhile held station 
far as the 


worm and sector, 


ary; it is then withdrawn as 
pitch circle, and is kept there, continuing 














Ss 1, 
e .) ai | 
| | 
| IE Ly 
U 
Ameri Vachinis 
FIG. 28. TYLER’S INVOLUTE CURVE SHAPING MACHINE—189Q5 
cone apex of the blank, the guideways be- to reciprocate, of course, while the blank 


ing separated at a rate controlled by the 
swinging of the blank-supporting carrier 
in a horizontal plane about a vertical axis 
through the cone apex. 

Another machine invented by Mr. Grant 
works on the intermeshing method to pro 
duce “planoid” teeth on 
name coined for them by the inventor 
\ MER 


Phe 


bevel gears, a 


was described in the 
for June 7, 


This machine 
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ceUrs 
rt £rp, 





is rolled out of engagement with it, as if 
it were rolling on the pitch surface c of 
the gear whose tooth flank the tool repre 
wheel m 


sents, by turning the sprocket 


which rotates the blank and also swings 


the carrier B about the axis 3-4. 
Mr. H. C. Tyler’s 1895 machine, from 
which the views of Fig. 11 were taken, 


was arranged like a vertical slotter (see 


Fig. 28), 9 being the slotter bar and 41! 
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arm 5, 


attached 


a templet, is held on a swinging 
the front curved end of which is 
by two flexible steel bands running in op 
posite directions to the movable standard 
C. Thus while the 
idly traveling up and down it is fed tan 
gentially to blank, simul 
taneously rotated at the same linear speed, 


tool is relatively rap 


the which is 


the motion of course being that of a rack 


and gear in mesh 


The Fellows gear shaper, described in 
the AMERICAN MACHINIST at pages 519, 
Vol. 20, and 153, Vol. 23, works on the 


method, using a complete 


as the gen 


intermeshing 
gear instead of a rack tooth 
erator. Back of it, 
for finishing the hardened generating gear 


however, is a machine 


cutter, which uses a grinding disk, repre 
senting one side of a tooth of an involute 
rack, or crown gear. The grinding ma 
chine will be described afterwards. Pre 
sumably most of the readers of the AMER 
ICAN MACHINIST are familiar with the 
operation of the gear shaper he gear 
C, Fig. 29, which is transformed into a 
planing tool by giving back and _ side 
clearance and top rake to the teeth, is re 
ciprocated vertically and works with a 
draw stroke, except on internal gears, 
when it has to plane downwards. It and 
the blank, a number being shown at b 


Che 


increased, 


are slowly rotated as if in mesh 


addenda of the cutting teeth are 
so that one tool can cut small and large 
which 

The 


gears 


gears and a rack of the same pitch, 
will all 


tool 


mesh pe rfectly together 


same can be used for internal 


also, which can be cut on this machine as 
s, but bevel 


path of 


easily as external toothed wheel 


gears cannot be cut If the 


travel of the generating gear is not quite 




















» 
FIG. 30. THE FELLOWS CUTTER AND BEVEL GI 
“planoid” bevel gear tooth has plane 
flanks, preferably radial but not neces- 


sarily so, and faces which are conjugate 
to the plane flanks of the gear. 
They closely resemble epicycloidal faces 


and as the angle of the bevel gear cone 


mating 


AR GENERATOR FIG. 31 


the tool, of involute rack shape. The 
standard C on which the bar 9 recipro- 
cates is fed across the bed by a feed screw 
22, driven by the worm-gearing and 
ratchet mechanism shown, from the driv- 


ing pulley 7. The blank, shown at JT as 


PRINCIPLE OF 





THE WARREN BEVEL GEAR GENERATOR LASs 

parallel to the axis of the blank, will 
produce a tapered gear larger at one end 
than at the other, which is not a true bevel 


ear, since the teeth are the same depth 


and have the same side curves throughout 


their length. A photograph of this ab 
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is shown in the AMERICAN 


Vol 23 


generating 


normal gear 
MACHINIST at page 177 
the cut- 


the 


Used as one of 


ers, it has the advantage that as 


face is ground away to sharpen it the 


curvature of the teeth does not change, as 


t would in an ordinary bevel gear. To 


make one of the generating gears, a blank 
s put in the machine and another generat 
ng gear set to work it, a striking 
of what 


better 


upon 


nstance be called, for want 
fa 


vhich 


may 
term, ‘‘self-reproduction,”’ 


work 


a little 


pervades all mac 
The gear thus made, which is left 
hardened then put in the 


machine 


large, is and 


which 


Fig. 30), 


{Se¢ 


finishing 











AMERICAN MACHINIST 

angularity relative 
which the rack 
the carrier for the blank 


if the grinding disk the 


to the blank side of the 


tooth would have, 


is arranged at an angle to the hor 


as shown 


This hand-operated machine serves ti 


illustrate the operation upon which an 


automatic machine invented by Mr. Fel 


ws works 
A rack generating machine working o1 


the principle of the gear shaper was als« 


invented by Mr 


of rotation 


Fellows, in which bot! 


motions and translation are 


given to the generating gear, the rack be 
ing held stationary except for a back and 


forth movement to clear it from the cut 

















grinds the teetl true inv e or octoid 
ape, the machine being also adapted t 
ish hardened bevel gear One side. 2. 
the emery wheel d i plane 
rface, represents, when acting on a tootl 
of the blank one side of n iny lute 

t th am 43 Fo sell z 1 

too . in r ) i ed 


sh with it by means of the handle 


movement of translation being caused 
the two flexible steel band nde If 
blank 1S large tl el whee may 
reciprocated iC Ss its lace DV means oO! 


rack da’, pinion d* and handle d’, the 


me means serving to withdraw it from 


ngagement during the indexing of the 


ink. In order to give the active surface 





Ane 
GEAR GENERATO 1800 
t OK¢ opiral ge Ca 
’ ] | 
re cut o1 e shaper by giving the 
yong iting gea n iddit rotary move 
F f f the 
: : 
Pope | H ford, hae 
es of the int ¢ Sang theory 
( g be g f chainless 
DIcVvK . the ri \ wa Mr 
Hl. ¢ Warret ind wl | \ e described 
; . 
in the AMERICAN MACHINIST, at page 211 
Vol. 21 In these machines two rotary 


cutters are used mounted on axes inclined 
peripheries being 


towards each other, the 


beveled off on adjacent sides, the beveled 


-ontal, 


portions representing, whet engage 
the blank, opposite sides of adjacent teetl 
of an imaginary crown geat Che rolling 
or intermeshing movement livided up 
between the blank and the cutter that 1s 
the blank rotates mits axl i Cl 
lating carrier on which e cutter cat 
riages are Si dably nou wung i 
a propel velocity illo i € axis Ol 
the imaginary crown gt giving t 
the active portions of the itters and te 
the blank the relative t the 
crown gear teetl eve gear teet! 
es] | “4 serves tf rate this 
ction ough the cutte elt Owl 
rroaching filing d 

tate no! d they nec 1 ( ny 
teeding movement, wher ‘ 1 ta 

itte ire St tnev 1 v idually 
ted acré the tace ot the i Since thie 
ct rfa eiIng cor niv tou 

e side t the evel geal ( Pp 

( Th T i ne as W i 

wn ge toot} 

Che machine el M © | 
Bea S and de scribed I tiie \ MERICAN 
NIAC HINIST at page 272 \ : torn 
with the Ingold device here fore me? 

ned, the earest pract ( bodiment ot 
the molding process. The generator 1s a 
hardened gear, usually rown gear, an 

run in mesh with the bevel gear being 
formed, requiring no additional cutting 


This generating gear 


movement 
formed by cutting 
crown gear having straight sides to vary 


The gen 


ng hights, leaving 


Fig 32, 1S shown 


is a complete crown gear used to burnish 


and compress the teeth of the blank B 


alter the generator (¢ has been ed on it 





to mesh wit 


teeth of 


brought up in 


be finished, the 


previously formed to approx itely cor 
rect shape and 1s fT tated il gradually 
forced forward until the teet] { the ge 
r all correctly shaped 
Better result f e direc 
tior ft rotation t .he mating generat 
d gear termitter ( ed 
[he descriptions « dern on 
chine ist given and t e wv h follow 
are not arranges re Strict 
ron ogica det } ot ped 
rding t ' ' 
¢ : 2 e K We pha 
| \\ I it | Y | Me 
B B wx I \\ t | c 
g I ( per | t (11.4 
née ] now | | vy] 
] 1 I ( ind ge ( 1 me 
e ab ) feet in length by han 1 
fe d ght Of 
ength about 23 feet is take p by thet 
bine prop The who ! ne 
arranged as to be easily within reach of 
the engine-room floor, witl eing 
necessary to mount on a platf 
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Echoes From the Oil Country. 


GETTING CRUDE OIL.—VI. FISHING 


Hank and Reddy didn’t break the record 
of the other and did not seem very 


out As it 


crew, 
talkative the rext time I was 
was Saturday I was out soon after noon 
it noon on Saturday) and found 
Hank 


letting out the screw much, and I was told 


(we quit 


them pounding away, but was not 


that they re working on a shell of very 


> 
$ S 
3 = 
> s 
z 
3 : 
> 4 
é 
; $ 
$ $ 


Ze 
Pa rf a Washer 





Old Bit 


american M 


OMBINATION 


SOCKET 


hard rock \s he told me of it, [ thought 


of drilling 


saw where the drill wouldn't 


bite, and wondered whether some acid o1 


‘amphor, or turpentine, or something else 

would’t make his bit dig in a little better 
Wi seem to be 

something not just right 


Hank as he 


And so there was, for 


making some hole just 
now, but there 
started to 


said 


uit 


down there, 
run the tool 
as the tools showed up above the derrick 
that bit 


the 


floor it wa een the was gone, 


ind the worst of it was that stem had 


ven pounding away for some time after 


the bit was off 
We're in for it 


Loose 


right 


now all 


in interest ina farm’ that I've 


lrove that bit through the shell and that 


t's stuck tighter than thunder, and, as if 


enough, I’ve smashed up the end 


that isn't 


f it so that | can’t get a hold with any 


thing Phat s what comes from being too 
strong wrenching up on it, I suppose.” 
Hank looked savagely at the hole as if he 
was considering trying to crawl into it 


“No use howling, though. I've got to get 


the confounded thing out somehow, that's 
all there is about that. Here, Reddy, take 


it hitch around the bottom of the stem and 


vou and Will haul out on it while I lower 








AMERICAN MACHINIST 





it down. Then you go to town, and go 
over to Boardman’s shop and get his tool 
for milling an end on that bit, and get a 


‘combination socket’ with suit 


Send a 


take 


slips to 
with 
Tell 


and to 


team out them; 
Be rb to 


send. it 


they can 


this stem in fix it as 


soon as he can ut again 


I hope we will be ready for it by the time 
it is ready for us.” 


[ had heard a good bit about “fishing,” 


ind made up my mind that [| would see 
how it was really done, now that I had a 
hance Before Reddy started for tow1 


the sinke1 bar, which is 


he helped to get 


ke an auger stem, only shorter, and they 
screwed it to the rope socket then the 
jars’ were screwed on, and under them 
he “horn socket” came Phe jars are 
two heavy links of special form. They are 
made to work compactly together, and 
ive a limited sliding motion on each 
ther so arranged that they can_ strike 
either an upward or a downward blow 
For drilling, the usual stroke 1s 4 inches 


while for fishing it may be as much as 


~ } 


15 inches or more, being sometimes 24 
nches. In this section very few drillers 
ise the jars at all in drilling, but they uss 
the spring of the rope instead 

With the jars, after the bit strikes, they 
illow the auger stem to continue for the 


length of their stroke, when they give an 


idditional blow to drive the bit in; then 
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stroke tl 
having the lengt! 


hole the 
the 
adjusted right a very powerful, springs 


the tools 


the and the longer 


more stretch Sy 


blow is struck without sticking 


fast. Drilling is much more rapid by thi 
method, as the speed of the strokes is very 


This 


importance 


matter of spec d 


If it is 


much greater 


of primary too s 


] 


the tools are not 


jerked upward as the 


should be, while if it is too fast the bear 


coming up before the tools reach bo 


tom, and so part of the force of the blk 


is lost While the drilling is much n 
rapid, the wear and tear on the cabl 
much greater Time is the thing—1in t 


reputation of the driller, though—and m 


of them “bounce” the drill 

It is a curious language that one | 
among the wells Wells ire drilled’ il 
not “bored,” yet “drills” are not used, b 
bits When drillers “bounce the drill 

s the “tools” at the end of the cab 
that are getting bounced Che cable . 
“rope,” while the rop handles t 


sand pump is a “‘line.’ 


When drilling without jars it sometin 





happens that the tools will stick fast 
that letting out slack and taking a run at 
them will not jerk them loose Chet 
knife will be lowered to the rope socket 
ind the rope will be cut off. The aim 
to cut it as close down as possible lf f 


any reason this cutting tool should sti 





a 


~ 





Le uu a 


i 
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AN OIL COUNTRY 


out a WOW 1s KNOCK 


This is 


walking 


coming given to 


repeated at each 
With the 


reach the 


the bit loose 


stroke of the beam 


the tools not 


l at 
When in motion the 


other way would 


bottom when standing stil the lower 


end of their stroke 


] 


weight of the cable and of the tools causes 


the cable to stretch. This stretching makes 


the tools reach farther down, and also 


makes them throw farther up. The deeper 











in the hole and not go to the proper pla 


the rope might be cut so as to leave a lot 


of it to fall down on to the tools and pre 


vent ge a hold on them This makes 


tting 
a very bad rob 


of fishing, and the poorer 


the rope the meaner the job. When tl 
rope is cut in the desired place a tool 
run down that will take hold of the top 
of the rope socket. Then comes a set of 
jars and a sinker or stem. It sometimes 
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1f hammering to break the hold 


rn socket” is made from 
] 


a piece 


upward in thickness 


suit the size it is to 


ength to 


formed into a hollow cone, 


¢ end is welded together The 


s welded to a pu It will be 
1 that this tool has only a fric 


depending on the taper and the 


steel where not welded 





¢ é y] for get ng ut loose 
10 heavy veneralls 
f the if or 
. . vy the ft t t o tried 
fitad cy bh y wh 
vill rie selt 
\ Cl | on | 
o ¢ ew o 1) vith the 
‘ ( Dp « i y st 
~ the b 1 ) \s t 
» and checked the engine 
fier adrove ‘ ) 
veoan giving lig Ow 
et ng s¢ vatel I ( spee 
r ¥ earn tlie 
‘ t the tool-dresse he said 
| vill p ind see 
( ws ¢ } d wi the < | 
t vou were not there see how 
to ft Reddy's place It beats 
D114 ted simple ngs get t 
ng to do thet nstead ot 
ng the bit o 
‘ de of the socke shower 
‘ iT properly \gain and 
but that bit was stu 
nd we waited for Reddy 
Whet hey me Hanh 
g too wl NIOW 
t ‘ Wa ) Tit n tI 
' —— ae ; 
rite eft ) f 
~ ‘ ? ‘ 
, ; >-im tri} Pe , 
+ \\ 1 OT nil ang 
; ] | 4 
t d screwed 
) t \\ re . ‘ 
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. . 9 fy H 
wl ¢ I er ¢ ( 
[The bow iow, and 
ns thre \ nd Ste 
] tape I itside an 
‘ ntended t n the 
e slips are cut t hree pieces 
th of the bowl is made sma 
prevent a piece from going 
bove the slips comes a washer 
iio ‘ 
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spring abuts upward against the sub 


slips are smooth on the outside bu 


hooked teeth on the inside, and the m 
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\ suitably thick and even layer of the 
aluminum-zine alloy is now spread on the 
soldering surfaces, which are then pressed 
against heated until the 


alloy begins to melt, while impurities and 


each other and 
uperfluous soldering material are removed 
the 
other, whereupon the soldering is finished 


by rubbing two parts against each 

‘The above-mentioned alloy is made by 
melting together about one part of alumi 
num with two and one-half parts of zin 


“The 


an aluminous 


above-described soldering forms 
that 


aluminum of the soldering 


joint intimately com 


bines with the 
surfaces, so that the soldering, chemically 
well as mechanically—for instance, as 
regards forging 
the 
soldered point.” 


‘ 
essentially has the same 


properties as aluminum outside the 


The Tapered Ends of Piston Rods. 


BY AMOS PRICE. 


I-ngine builders have a number of differ- 


ent methods of fastening piston rods to 


‘rossheads, but none will be considered 


held in 
the 


at present except the tapered fit, 
believed to be 
the 


with a kev, which 1s 


popular way of making connection 


There are two classes of these, viz., shoul 
dered and shoulderless, with a large va 
riety of degrees of tapers in each class 


\n objection to the latter 1s, that it may 
be forced into the crosshead so far as to 
burst the hub, and, in the former, the re 
duction to get the shoulder, weakens it, 
making it liable to break at the key slot 
So far as legitimate pull and push are con- 
either is O. K. when 


cerned, properly 


keyed up. Right here it may be said that a 
hammer or sledge in the hands of a brain 


less athlete makes him just as dangerous 
around machinery where keys can be driv 
en, as his brother is with a wrench when 


Perhaps M 


Bement 


there is a nut in sight 


LN 


2to the Lb taper 


Fes aii 














A U 7 
to the Lb layne 
a 
rig. 
4 ne , st 
PAPER ENDS OF PISTON RODS 
had this fellow in his eye when writing 


the paper that he read at the June meeting 
of the Mechanical Engineers 

Che shouldered rod will be first consid 
ered. The piston rod for a 20-inch engine, 
to use steam as high as 190 pounds pres- 


nT 
sure, 


should be 334 inches in diameter, and 


its shoulder should be '4 inch high, leaving 


4 
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the large end of the taper 3'%4 inches in 
diameter. It that the 
taper the rod has the more stock will be 
left around the key slot, so 14 inch to the 


will be seen less 


foot will be used, which is enough to make 
the rod easy to get in and out and give 
the connection all the rigidity usually re- 
quired when the key is driven, if the fit 


r — 
End of Piston Rod 









/ 
r 4 

/ 

Crosshead Pin Dolly Here 

if Necessary 

Shect Copper 

— 
i Ma 
FIG. 3. DEVICE FOR FORCING OUT PISTON 


RODS 


has been properly made. Probably the best 


way to determine how much draw to allow 
will be to expand the hole in the cross 


head a half-thousandth inch per inch in 


diameter, which is a perfectly safe practic: 


for cast iron or steel crossheads. As 


the average diameter of the hole is 3.1 


inches, the allowance for draw will be: 


1.48. This factor from the % inch 
to 12-inch taper X 3.1 0744 inch, which 
is the that the should be 
forced into the head to strike the shoulder 


The total steam pressure on the piston 1s 


0005 = 


distance rod 


practically 60,000 pounds, and on the push 
stroke of the piston this is resisted by the 
shoulder on the rod. On the pull stroke 
the friction between crosshead and rod and 
The minimum 


square inches, 


the key combined, sustain it 
area of the rod is about 5°4 
so that if the key were to sustain the entire 
pull, the tension in the rod would not ex 
ceed 11,500 pounds per square inch, which 
the 
rod more than the slot for the key does, if 


is not excessive. It will not weaken 
it is reduced in diameter just outside of 
the crosshead as far in length as the rod 
packing will allow, and this will be advan 
tageous in making the rod slightly flexible, 
connection of side 


thereby relieving the 


strains. The relative reduction is greater 
in Figs. 1 and 2 than is usually made, but 
outside of the cross- 
little 


course no 


as rods never break 
head, I am of the opinion that “if a 
more is better.” Of 


s good, 
ide strains ought to be allowed, but initial 


idjustments cant 


If the 


maintained 
hole 


amount of 


alway s be 


surfaces of the rod and are 


smooth, a less draw 


may be allowed, 


true and 


making the rod easier to 


get out when it is required 


Fig. 2 is a shoulderless fit, and to 


give 
the parts.as near an equal chance to re 
sist the push and pull forces as seems to 
be possible, the taper may be made 2 inches 
to the foot, leaving the area of the rod at 
the end of the slot where the strain comes 
the same will be 


about as in Fig. i. It 
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the friction of the rod in the 


seen that 


crosshead must be sufficient to at least re 
sist the 60,000 pounds push there is on the 
piston, and also that the taper of the rod 
does not materially affect the pressure be 
tween the surfaces necessary to burst the 
crosshead, but for a given pressure on the 
piston the greater the taper, the less th 
tendency to burst the head. There is nm 


way to determine what the friction wil) 


he except by testing each individual case 
for the 
lubricant used, all affect it very much; but 


material, workmanship and _ the 


good practice allows a hub to be expanded 
oo1 of itsbore. From my experience in sim 
ilar work I should expect, if the head was 


cast iron and the hub 7 inches in diameter 


/ 


and in other respects as shown in the 
figure, that 60,000 pounds would push the 
the was ided .0004 
Steel 
crossheads with heavy hubs will make Fig 


2an Al 


iron 


rod in till hole expat 


inch, which ought to be the limit 


kind of service. For 


job for any 


cast heads, high steam pressure and 


no side strain to speak of, Fig. 1 certainly 


has the preference 


Crossheads are sometimes troublesome 


to get off the rod. When in close quarters, 


as some heads are now made, a “‘persua 


is a great help Che rig 


der” like Fig. 3 


consists of an eccentric piece fitting be 


tween the crosshead pin and the point of 
the rod, with several pin holes through it 
and a fork-ended lever to pull the eccentric 
piece around the crosshead pin \ piece 
of sheet 


finished surfaces protects the latter 


copper between the rough and 


The Engineer and Animal Life. 
We have to deal mostly with inorgani 


materials; and yet life, and a lowly form 
of life, may determine what material we 
use. One of the first questions an engi 
neer would ask on being called upon to 


would be 


and on its 


undertake work in a tideway, 


whether the 7eredo was there 
presence or absence the design and mode 
of carrying out the 
Sir William 


respecting another lowly form of life, the 


work might depend 


Preece has spoken forcibly 


Limnorta terebrans, which destroyed the 
first submarine cables The white ant 
often settles the question of timber as 
against iron, with regard to sleepers. To 
plant life we owe our fuel, and much of 
the machinery now at work in the world 
has been designed to fashion the produce 
of plant life for our use Timber, when it 
forms part of our works and we have to 
rely on it for stability. h ving enemies 
which destroy it on land as well as at se; 

enemies of whose life-hist t may be 


well to know something [he sanitary 


engineer has to reckon with minute forms 


of life, 


to destroy others, and so assist him in the 


“bacteria, some ot vhicl he uses 


work of purifying sewags Chat he should 


have to reckon with them is not surpris 


ing, if we bear in mind the vast amount 


of work for good and evil done by these 


lowly living things. The bread and cheese 


we eat, the beer and wine we drink, the 
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fiber we use to clothe ourselves, are made os E introduce it agai In the m« 
fit for our use by “domesticated” bacteria c. 0. NN é t 1 ret 

and by fungi, about which we have learned where E is the total energy and c the con- the article by Mr. A. M. Levin at page s&8 
to know through what Professor Marshall stant given in the table. It should be I in gives thi 
noted, however, that in direct coupled elec 
ing helped to feed and clothe us, these trical sets, 

minute organisms often bring our lives. of 
to an untimely end, and the physician, the 


Ward calls ‘“‘microscopic gardening.”” Hav 


there is usually a fair amount II a velocity curve, dtillad 
energy in the motor which should be’ ment y al 
deducted from the total required energy, a time base, and that nt 
hemist, and the engineer work side by the difference only being supplied by the from the cur 
side to keep them under control.—Presi-  tlywheel 
dent Hawkshaw, Institution of Civil Engi 


ute 


neers 
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. A Dimensions -_ 14°6 N 
Letters From Practical Men. TS St 
be Feet wa 199 
Weight and Energy of Flywheels. ] | ' il 
Editor American Machinist: 
To many the making of the necessary | Dimensions 22000 KK 


alculations for finding the weight and 








energy of flywheels is a matter of every oe nergy 633 b XR 
; Axi rW oe, * He 
ay occurrence; but there are many eng ‘ 





neers and draftsmen to whom st 


; \W 
1 - ; 
le case, and therefore a set of formulas 


— L>itaa Slot 1426 

giving the weight and energy of various ] i 
im sections may be accepted 
In high-speed engine work wheels as en tite aa ; 
arge as 3 meters in diameter and 15,000 I] .. | ee , 
kilograms weight, have been cast solid 
rim being in all cases supported 
web or disk at one side of the wheel 


| 1 
tl 


he corner being filled by a fillet of large Y 


and 


‘ 


radius; besides convenience in casting, the 
practice of putting the web at the side of : ) 
Wen > 

the wheel permits of the armature being eee 
14 , - 5 , | A i { ’ 
ifted directly vertical, but still clear of 
the rim With these solid wheels the ; 

1 } | ; U.U2 tu \ ah 
maximum rim speed may be taken at 30 mlb rt 
meters or 100 feet per second III a t t } 


() the enclose in > second case | Wei ~ee »y> : \ 
n the enclosed print, the second case EERE es “re Oo oR ( ) 





s of course the most common, although 
the third is often used. The last is a spe 
ial case of the third, in which » ys a tt Metr iit Ur 
ich a case is rarely met with, yet may sec htis } 
ve given for reference In calculating the r 


energy, no account is taken of the web, Di 


its weight may be obtained f1 


formula of I or II. The width of the rin = > Ke were y Qo4r _ 
varies. Generally speaking, it is greate 


E : 
with heavy wheels than with lighter ones 1\ 
, \ 


= 
~ 


‘ , a e F Ki W 
nee, weight for weight, a wider rim has 





greater energy. From a large number 


f cases the rims of wheels having 480 t 


so kilogrammeters (3,500 to 4,000 foot 








inds) per indicated horse-pow 





ge one-fourth to one-third tl w P 1; 
eter: and for wheels having 200 to 3 
rammeters per indicated horse-powet VEIGHT AND EN 


fifth to one-fourtl 


some simple formula his may 
nveniently be done by allowing so many ingle which tl 
grammeters or so many foot-pounds mak 

indicated horse-power Then given should not 1 a given amount exe 
energy, the outside diameter being The method of determining this angular 
ed by the speed and the width of rim variation has been treated of before in OT sips at 2S PR ae roe 
the AMERICAN MACcHINIsT, but the subject nt lisplacement pee 
lameter can easily be being so important 


ind; thus in II allow me space at some future date to Rug 


ng determined by considerations of de 


gn, the inside « perhaps the editor will tound ILRNI R. Br 
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Proof of Graphical Method for Determining the 
Outline of Rollers for Making Rotary 
Conveyors. 

Machinist 


1022, 


Keditor American 
Vol 23, ap 


manufacture of 


In your paper at page 


1 an article on the 
evors from a single rectangular 
metal of uniform thickness 
one turn of such a conveyor, 


ng of the form of a helicoid 


method described 1s that used by the 


| he 
H. W 


Caldwell & Son Company, of Chica 


sts of running the strips be 


ween rolls of such an outline as to make 

le Strips fr o take the form of heli 
Ite i ng the rol 

g. 2s i strip of sheet metal sucl 

i ised in making one of the conveyors 


It 1s evident that if the strip is run endwise 
tween rolls which 
ctically all of the 


rease its width That is to 


will cross 


reduce its 
metal will go 
length of the strip and none 
Say, 11 


Fig. 2, forms the inner edge of thi 
length tor 
NX, then if 


helicoid 


ind its one turn 1 


ind its thickness {B forms tl 


le ft the whose length Vitel 
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kit INI TURN Of} rHE CONVEYOR 
ng is /, its thickness x, must be su 
that 1:2 px, and also if CD ts the 


ection of the strip that forms some inter 


nediate helix of the helicoid of length 


iter rolling, the thickness 
be such that 2a Ea 


nature of a heheoid the 


length 


ft its edge is equal to the hypothenuse of 
iwht-angle tnangle of which the altitude 

( € | tch of the helicoid and its base 
quia the circumference of a evilindet 
vhose diameter equals the diameter of the 
ving true, consider the right-angle 

nel Oc, in Fig. 3, in which P O 


umfterence at the inside and © C its 


rcumference at the outside, then 7? 4 


equals the length of the 
and PC the 


while if O B 1s the 


of the 


inner edge 


length of the outet 


eile? Th 
edge, circumference of 
tiv intermediate helix on the helicoid, j 
] 1] 4 ] 
equals its length. Knowing the length and 
thickness of the inner edge of the helicoid 
and knowing the distance of any point 
from its axis, the length of the helix pass 


ing through the point becomes known and 
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the thickness of the metal can be deter- Substituting the value of B’O above, we 


mined analytically by the use of the rela- have: 


tions between the sides of a right-angle 2 2 
2 > per > pr / > 
triangle \s this 1s a long and tedious PO PBR + PBR XB 
¥ . —_ 2 »/ > 7 ‘14 > 
method, the following graphical solution or = PB (PB + B 8); 
but P B’ B’ B= PR 


was given, although no proof was offered . 
in the original article nor in any subsequent therefore P O 


rea’ x Fs 


ones, And since PO is constant P B’x PB 
From QO draw OA’ perpendicular to also constant 
— “ 3 
/ ) 
Af —y 
+4D 








big ' ad 
Ln i 
FIG. 2. STOCK FROM WHICH THE CONVEYOR IS MADI 
PA, OC’ perpendicular to Pc, and O PB represents the length of a_ helix 


perpendicular to PB. Then if P A rep passing through 


iny point 


resent the thickness of the metal at thi ind since the thickness of the metal at any 
inner edge, PC’ will, to the same scale point times the length of the helix passing 
represent the thickness at the outer edge through the same equals a constant, PB 


and PB thicknes 


circumference is O B 


the thickness on the helix 


be let to represent to <cale the 


metal at this particular point, and 


object to scale will be the same as that to whicl 


It is my 


solution PA represents the thickness at the innet 


Consider the triangle P OB, Fig. 3, r edge The thickness at any point can be 
membering that OF represents the cu determined in this manner, and knowing 
cumference of any helix on the helicoid the thickness throughout the helicoid the 


: ; , ; 
helices must be such as 


O is the pitch of all the shape of the rollers 


POB OBB’ the leave a 


ind that / 


Of the triangles and space between them similar to the 





ingles, /? B’ O and O B' B are right angles section of the helicoid W. M. WILsen 
ind _— 
\ngle (P O B’ + B’' O B) = 90 Thought Transference in Developing Inventions. 
(B'OB B’ BO) go Editor American Machinist 
theret Te POB B BO Mr Parkhurst’s letter at page LOQO4 
Pwo angles of one triangle being eq rings to our notice phenomenon we ha 
probably most of us observed; b Mr 
. Parkhurst accounts tf 1 diffe 
way from that in which it has appeared 
x me. When Mr. Parl illed Jim int 
B s office and they talked over the way ot 
machining that pie | . hit th 
was much tral s fe T 11g xcep S 
A 
O A ~ B = Fe ee 
I CONSTRUCTION IR FINDIN H ) NI HI OLLS 
to two angles of the other, the third angles as was put into words or suggested 


triangles similar the pantomime unconscious Db 


must be equal and the pantomime, 
Theretore 7? 2’ kh’ O suggestive, and the more so as both ha 
Bb’ O BB their minds on the work in hand. 


ever have to deal with a deat 


2 Did you 


or B’ O=PB x B B. 


right 


le tri and-dumb mechanic? He 


From the preperty of a : 
| get your meaning before one that can heat 
ingle ; 

and talk. Of course he is trained in pan 


PB’ + B'O tomime language better than the other 


ro 











hold of any thing; 
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I worked in one place where there was a 

leaf-and-dumb man in the chipping room, 

his father being foreman of that depart 

Every morning I went to the chip 

the castings for the 
that had 


In explaining to the 


ment 


room and got 


ping 


experimental department been 


made the day before 
kind of a 


foreman what 


wanted | 


looking piece I 


would unconsciously assist in 
the description with my hands, and before 
understand the 


I could make the foreman 


deaf-and-dumb son would run and _ fetch 
the casting | once | id a de I and a imb 
g maker working for me I would tall 


o him the same as the 


I would use a little more of the sign 





nguage or make “‘air drawings,” as the 
acksmiths call them, and my man would 
befor: 


generally catch my _ idea 
hrough my explanation 
Mr 


tact that he does consult 


Parkhurst’s letter in mentioning the 
with the workmen 
ads me to say a few works on that score 


In building jigs, tools, molding machines, 
etc., I have always found that the man 


the 


does actual work with these 
in generally give suggestions that are 
Even a boy 1 
oft « ys 
and | 
1 

| 


he ideas of boys, work 


good and practical 


unning 


drill press can worth 
wh le occasionally, 


am 
idmit I have taken t 
ing them into good machines 


Criticisms by people not familiar with 


he subject are often a great he ip t de 
igner or inventor. They suggest things 
hat are different from those of the old 
ts we are in; they don't know enough 


thout the subject to have found any 


ir to be aware of the precedents we follow 
ly through force of habit 


Still there are 


roe 
irae 


men who will never take 


suggestion, will never adopt anything 


inless it be their own conception. One 


uperintendent I once worked for was very 
this respect, and at first it 


was hard work for 


particular in 


' 
me to get him to take 


but | 


got along 


soon learned the 


pes and we very nicely I 


vould lead him up to my proposition, and 


when he did finally see it he was sure it 


is his own proposition, and of ce 


vent. If I made the proposition in the first 


lace he would turn it down quick, and if 
he would 


vas something he had to have he 


three or four days and then come to 





in a great hurry with the remark, 
Well, John, 1 ve got that device 
gured out W d straigl \ 
| spring the same thing I ead) 
) sed Bi Ww ew rk ng ( 
ind not { Perhaps M x 
kind of thougl smis 
Yv \ hanged tft m Te pe 


The Velocity of Objects Floating in Running 
Water. 
Macl inist 


pag 69 1 1056 f 
Howard A. ¢ bs dis ed the 
of velocit f object g 
g wate n commu 


AMERICAN MACHINIST 
which there appears an error, which I ven 
ture to point out 

Referring to the diagram, ihe 
statement is made: 

‘Let G represent t 
ject floating in a running siream, or the 


weight of a cubic foot of the water itself 


if you will; and let 7? represent the up 
ward push of the displaced wat acting 
normally to the surface of the water, and 
f course equal in amount to G 

Now the value of / side g the 
stre 1 nclined Pp equ 
oG but is equal to G cos. a which a 
s tl gle of incline f the rface i 
le strea However, tl eT ( cs 1 
nate \ tfect the p cess t ea 1 v 

\ cond n which Mr. Cov s here 
failed to discuss, and which is, in reality 
the important consideration s the dit 
ference in velocity of the water at different 
depths Che Water otf a fl wing treal 
may be considered as made up’ of an in 


number of layers, each of infinites 


mal thickness The velocity of the 
laver is very slight, due to the gre 
Cc 


a 
St t 
in 
| 

imerwoan Va 
FORCES ACTING ON 4 BODY FLOATING IN \ 

RUNNING STREAM 
resistance of the bed of Iie tream 1 


the velocity of each succeeding “layer” in 


creases, aS we go upward, toward the sur 


face Then, neglecting air resistance, 1t 1s 
evident that the top ivel n the middle 
of the stream has the greatest velocity 

\ toy wagon on the smooth floor ot the 
baggage car of an express train will coast 


( isting a steep gI icle it Tu peed ind, 
furthermore, a b placed in_ the \ 
Wagol W ro Wit nt Wagor! wart 
the comotive it the ( ‘ Phi 
ivers ot wate t y | 
ve has ve e¢ 
I mpa ted ‘ \ }) 
betweet e dow! eam 
mponet f the force of g \ 
the vord . ' ‘ 
r gr< t¢ ‘ t 
g the p e up \ 
I 2 ‘ 
Samy hoawld « ant 
te 7 4 ‘ ’ re \1 
( ‘ wi d r 
2 ay v 1p t 


rigid 
( equa 
shidk The 
tending 
hay ny 





magina 
tration 
In 
if | 
if I 
hence it 
ive 
han ¢ 
let { 
V¢ 
‘ 
the y 
\ 

) 1) 
were Ss 
i V4 

Wl 

‘ ( 
1) p 
| 

} ent 
Wl 
ible 1 
( 
t¢ ( ‘ 
‘ 
rd 

«| 

we ‘ 
t WHhp 
id 
\¢ ] 
] 
r¢ 
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Honesty in Books—The Shops of Technical 


[aA 


Schools. 


L189 








11go 


the subject supposed to be treated. I do 


not say this matter was put in simply as 


padding,” but the material is certainly 


foreign to the title of the work 


\nothet 


article at page 1035 was the re 


port of Professor Higgins’ remarks on 
Education for the Trades” before the 
National Educational Association of Bos 

He speaks of a real shop in the hands 
f cher s being a burden and some 
hing to be feared, and advocates a manu 


shop as the ideal. If he mean 


hands of 


statement a shop in the 

eachers who have had no experience in 
practical work, no one can possibly ob 
ect. It would be about like a man trying 


to teach reading who did not know how to 


read himself. On the other hand, there is 


10 reason why the ‘teachers’ may not be 


killed workmen and thoroughly practical 


nen in every way \s to the school shop 


a manufacturing establishment, past 


eng 
xperience will best answer that question 


If only one machine is made, the shop ex 


perience is too limited, and to run the 
hop on a paying basis the range of work 
vould necessarily be rather limited 

It is a question whether or not a shop 


f this kind would not be a failure both 


from an educational and a manufacturing 


That there are shops of this 
but the 


tandpoint 


kind in existence is well known, 


riticism has been made, I have one case 


n particular in mind, that the graduates 
ire not given a practical training 

Now, as to the other kind: In any large 
nstitute of technology where there is a 


in shop work there is a 
for 


*xperimental apparatus 


regular course 


constant demand new machinery and 


If this machinery 


were made in the shops, it would afford 


imple opportunity for the practical train 


ng Professor Higgins so desires and 


which is so desirable. To obtain the best 


esults it seems advisable to have two 


lasses of students, some of whom will 


simply to perfect themselves in a 


while others will be men who are 
aking a regular course in engineering and 
ire putting in the one hundred or two hun 
lred hours of work required in the shop 
Phe 


basis and consequently is more valuable to 


work then assumes more of a practical 
oth classes of students 


In a school shop run on this basis it 
uncommon to have men take 


had 


they are 


5s not at all 


work who have already considerabl 


xperience in the work doing 


Several cases could be given where men 


vho have passed as good machinists have 


lropped their work in first-class manufac 


shops to take just such work as 


uring 
le scribed above 
When both classes of 


Hop at the 


students ar 

time, it is of advantage to 
who wishes only 
can have it, but he has it undet 
broadening intluences When 


ident trade 


there are 


nen of this class in the shop more work 
OV g a broader range, may be under 
take d completed than if there wer: 
nts neering students taking the course 
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This of course is of advantage to the engi- 
neering student. Anotherthing: whenaman 
is taking a shop course in an institution of 
this kind, he may, if he wishes, supplement 
It is often 
the case that a man will start out with the 


intention of taking only 


it with any study he pleases 


a shop course, but 
seeing the advantage of a wider education, 


will undertake a regular engineering 
course 

In a shop of this kind the work must be 
very elastic and not confined to one par 
rut 


ground is 


ticular for the engineering student 


ertain covered—but the 


man 


for the special work, what 


called 


wants to fit 


who comes 


might be “trade’’ work, generally 


himself for some particular 
One man wants lathe work alon: 
himself at that, o1 


first “lathe 


branch. 


ind wants to perfect 


another who is a class and 


planer hand” wants milling machine work 


[fo accommodate these men requires a 


wide range of work, which may be em 


ployed in producing machinery which is of 
some use, and which gives much betetr re 
sults to the students than regular manu 


JOHN 8 3ACON 


facturing 
Lewis Institute, Chicago 


Tool Holder for Crank Turning. 
Kditor American Machinist: 

I am sending you a sketch of a slide 
rest top I made for use when turning the 
pin a on crankshafts. It is made narrow 
as shown, so as to get down between the 


crank webs, and by this means the tool is 


{any ’ 
r {| b 
” . nm fm 
) a 


rOoOL HOLDER FOR CRANK TURNING 


supported close up to its cutting edge. | 
found that when using the ordinary slide 
rest top I had to have the tool sticking out 


bad 
iron, and tool 


a long way from the post, which is 


lhe 


hole > is bored out. 


is made of cast 


The bottom is faced 


piece 
and plug c is turned to fit in the bottom 


part of the slide rest. To work into the 
corners and face the webs, tools are made 
with offsets projecting beyond the sides of 


the casting J. WHEELER 


A Curious Tapping Wrinkle. 
Editor Machinist : 
I wish to speak of a difficulty I had in 
steel 
The tapped hole is 2.4 


\merican 


tapping holes in plugs for armor 


piercing shells 
inches in diameter, 8 threads per inch, and 


the plug 3 inches through [wo taps are 


used, the roughing tap being 0.01 inch 
under finish size 

Che holes; having been bored and cham 
fered, the taps were put through and then 
there was trouble, the front side of the 
thread being far from smooth It was 


not torn but scratched or creased and the 
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creases were quite deep in some cases and 
highly polished as though there were some 
projections on the taps that rubbed rathe: 
The 
examined and re-examined, but no reason 
found 

persisted in coming on the 


than cut. taps were polished and 


could be for the scratches 


still 


front side, though the thread always ap 


ugly 
which 
when 


peared in perfe ct condition exan 


it 
l 


‘d from the back of the plug 
considerable thought | 


full teeth at the bac! 


\fter was lee 
to believe that as the 
f the tap approached the chamfered edg 
of the hole, chips were pinched between 


the side of the teeth and the thread, and 


not being sheared off were carried throug] 
the plug, thus producing the poor 
trouble 


cause of the 


But, suspecting th 
loss to know how to keep tl 


had 


inevitable when it occurred 


I was at a 


and almost concluded 
give up to the 


that the 


chips out 


chamfere« 


of the thread on the 


to me angle of the 


edge and the angle 
tap coming together might have a tender 
to pinch and squeeze the chips in, and 


( 


>y 
if I left the chamfering of the edge until 


ifter the taps were put through it might 


prevent this. This proved to be the solu 


ton of the trouble and there were no more 
scratched threads KOEHLER 


roy, N. Y 


JouHN 


The Art of Generating Gear Teeth. 
Editor Machinist: 
I read with interest the article at 


American 
page 
g86, entitled “The Art of Generating Gear 
Mr. Howard A 


states that ordinarily gear teeth have epi 


Teeth,” by Coombs, who 


cycloidal faces and hypocycloidal flanks, 


but this is surely not the case in ordinary 


practice. The most common form of gear 


teeth have involute faces, or at least the 
curve approximates a true involute very 
‘losely, and below the base circle upon 
which the involute 1s generated the flanks 


are in some cases either radial or parallel 


other where the flanks are 
curved the curve is tangent to the face 


curve F. F. B 


and in cases 


Square Hole Broaching Fixture. 
Editor American Machinist : 


This fixture was originally made to 
broach square holes in chuck wrenches 
but since then it has been used to great 


I 
idvantage on all square-hole work. Fig 


1 is a sectional view of the fixture, and 
Fig. 2 a plan with the punch-holders re 
moved. The base 4 is bored out from the 
top for the shank of the turret B, and also 
for a bushing C to hold the work. The 


hole for the wrench runs into an 


front of 


opening 


it the the base so that the opet 


itor can push the work out when finished 


The wrench, shown at D, is to fit a chucl 
screw head 1'4 inches square and 15¢ 
inches long It is held central by spl 
bushing C and clamped by the screw 

The turret has holes for five punch-hol 


ers / one side to allow 


rs F, and is cut away at 


the work to be taken out when finished 
Fitting in the center of the turret is a 








lif 


} 
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plan of which is shown in Fig 


ter G 


At the bottom of the shank of G is an 


eccentric H operated by the handle /. The 


punch J is fixed in holder F by the screw 


the collar I med on the head r the 
tel iding s] nd acting as a 
ither ep the iider from ig 
sting Ss g 


ne 
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the flats) and the first punch in the 















































1 
properly located, the press ram is brought nder V to | 
down on M, driving the punch into the’ with yp of g \ 
hole in D, and at the same time taking ( it 
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nected with the plant was carried away 





with it. In its practical working the re 


sults were not what they should have been 


When a man started on a job the first 
thing was to get the stock The job boss 
ent an order to the foreman who gave it 
10 e1 Hle gave it to an errand 
hoy who went away to some other part 
of the hop where the stock was kept, 
and, if he had luck, got back in from 
n hour to an hour and a half. Then the 


toc k Wa looked ovet by the boss and if 
| right was turned over to the workman 
If not, the performance was repeated with 


variations, the boss sometimes taking the 
errand boy's place \fter getting the stocl 
the bench man would proceed with = thi 


laying out of the work and do what he 
suld to the chances were that in 
course of two or three hours he would 
come to a place where it was necessary 
to have some machine work done. He then 


t 


urned it over to the machine boss and sa 
1ob took its 
kind It 


if he did he 


down to wait the turn 


with others of the same would 


get another, because 


not do to 


would have to turn in his time card on 
the first one and when he got out anothe1 
after the job came back it would mix up 
the time and incidentally the system \t 
every turn the man at the bench or ma 


chine ran against the system, with the re 
an average the workmen lost 
pel 
probably 


sult that on 


from 20 to 25 cent. of their time 


Chis had for 


time when I arrived there, for things 


been going on 
some 
in such condition that the job bosses 
the 


from three or 


were 


didn’t care whether men worked or 


\ ou could see 


half a dozen men waiting for 


not four to 


a job almost 
and anyone acquainted with the 


any time, 


work would have had no trouble in locating 


“government” jobs going on. During the 
time I was there [ (or rather the com 


pany—they paid for it) lost on an average 


over fifteen hours a week 

\ system that affects the work directly 
other than to divide it up so that the dit 
be handled 


themselves to the best advantage 1s worse 


classes of work can by 


ferent 


useless, 


than 
lower the esprit du corps of foremen ot 


and anything that tends to 


men is better out than in. Any system to 
fol 


system as 


succeed 


machine shop must be 


obrect of 


in 
lowed up and the the 


well as its written rules must be constantly 


kept in view Otherwise we are apt to 
get in the condition this shop was in and 
make everything else subordinate to the 


system instead of making it, 


be, 


as it ought to 


only a means to economic production 


SAG 


A Special Box Tool for the Automatic 


Phe sketches show a form of box tool 
for machining the sample sleeve shown in 
the automatic screw machine There were 
i larg mber to be made cheaply of soft 
Ca I! 1 The construction, | tl nk, LS 
bas: it sh: -chetel t to scal 
cleat ihe sketches are no to Cale 
There were two tools used, viz., one rough 


finishing The coning tool is 


On¢ 
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shown separately in end view and section 


Che block is made of mild steel and in two 


and the three cast-steel blades are 
fit 


justment being provided by driving in the 


halves, 


let into taper slots made to 


Sample 





SPECTIAI Bown rool 
blades The blocks are secured by two 
bolts, which also fasten them to the box 
tool casting, the slots allowing for setting 








to correct position The arrangement of spare, it was decided to use a roller spi 
the tool blocks for turning the parallel ning lathe that was equipped with a slid 
part 1s somewhat different to the ordinary rest. The first step taken was to make a 
way. Instead of a steady at the back, there cutter arbor; this was arranged at om 
is another tool block taking its place. This end to screw on the nose of the spindl 
was reckoned a new departure, but worked while the other end was centered deeply 
with satisfaction, and gave little trouble to run on the tail center \ collar equ 
when once set. Of course the drilling of in width to the length of the finished tube 
the piece was done in another operation which was to be 15¢ inches over all 
PLop. was then made, and the cutt tf whi 
— there were two, were then broug ne 
Fixture for Cutting Off and Trimming Shells with a nut at the end of the arbor 
Editor American Machinist Fig. 2 shows the cutter; it 16 inch 
I give a description of the way in which — thick, cold rolled steel, and inches 
we cut off and trim small but heavy steel diameter, with a 23¢-inch hole to fit: the 
<—--1 
Y iy 
FIG. 1 THE DRAWN ) 
SHELL | 
(A) 
S/ 
r 
: 
| 
SLIDE 
x 
RE FOR TRIMMING SHELLS 
CLIs rt operations being done at thr rbor he periphery 1s 
me time s per the accompanying ngle of 45 degrees and broug 
ketches to a sharp edge It is hardened it 
lhe shell is the center tube of a fitent pered the same lling 
CC 1 Stet trolley wheel and is drawa Phe fixture proper was 


tight, ad- 
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thick ; 


outside 


from soft crucible steel, .140 inch 


iches 





when finished it is I 1-16 11 


















































diameter, the thickness of the stock being 


reduced to .o19g inch. It is 17¢ inches long 











in the rough Fig. 1 represents the shell 
! 
| 
= 
| 
Ly er Cat 
Coning Tool 
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an 
FOR THE AUTOMATI( 
ready for trimming and cutting oft lhe 
original intention was to use an engin 


lathe for this work, but not having one to 
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pieces and bolted to the slide. Fig. 3. the lathe, because of the turning tool dig- been taken down to | ilanced—an oper 
shows a side view of the fixture in posi- ging into the material when finishing the ation which ought not to need rrying 


} ' 


tion rhe two side pieces or plates are thread and spoiling the tap by tearing the ut by the use On 1 ng it, the 


of cast iron, about 1 inch thick, and ma- thread. At first we were of the opinion § erecter inadvertently tightened the ad 
chined on both sides. Between the shanks that the material was bad, but found this ing set-screw slightly more than usual, 
of the two pieces is a packing piece, 24% was not the case; afterwards we fitted the with thx ilt that t hanger was fra 
inches thick; the three pieces being dow cross-feed screw shown at a in Fig. 1, with — ture t oimt where tl lrip cup stud 
eled and bolted together form a frame a nut bP, whicl gh prevented from g d Phe 
with a 2!'j-inch opening at the front t turning, was not fastened to the surface countershatt happened t ng up, o1 
receive the four rollers a hese are of the slide. Nut travels along the screw rious 1 ] { ved The 
made of tool steel, hardened and ground, with the regular nut and a spiral spring ikne i thu rtunat discovered 
and are of the dimensions given in the’ between the two always acts with the same is the t t w the velting 
sketcl pressure, nut c keeping it closely in contact would hav: ng the whole 
Two studs b, made of tool steel, are with the thread of the screw Chis mech thing down at at ! ] inger 
fastened with nuts to the right side of the inism prevented any end movement or were replaced by « met mes of the 
fixture, the left side being cut away op- play; and I therefore consider it useful in) universal swiy ge bearing type, whicl 
posite the studs to allow the work to be all cases where a slide is moved along with ne would thn ild fforded on a 
slipped 11 and out These studs prevent screw and nut he ring between the g od machin 
the shells c from dropping off before the two nuts has to be stiff enough to over e pulley re certainly a weariness 
cutters are in operation, and also act as a come the weight and the friction of the to the flesh, and one fe nclined to adopt 


stop for the bottom of the shells slide the sugegestior | a t your rrespon 


Che idea here, as you will see, is to cut a ae 





off two shells at a time with one pair o 
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I was pleased to see Mr. Garrett Von 


re the desir- 

literary or 
may apparently 
bearing on 


Arkel’s letter, at page 873, 
ability of 
culture, 
direct 


combining some 


classical which 
have no 


work, with the necessary study of dollar- 


one’s. daily 


earning subjects. This combination seems 
to me somewhat more prevalent in this 
country than the States. Thoreau’s “Wal- 
den,” mentioned by your correspondent, 
contains at least one suggestive thought 
Thoreau informed a friend he could make 
a journey of, say, 30 miles on foot as 
friend could in a railway 
“Why,” friend, ‘‘I 
do the journey in an hour; it would take 
“Vea 


you would have to do a day’s work pre 


quickly as the 


train. said the could 


you a day.”’ was the reply, “but 
viously in order to earn the railway fare.”’ 
Just as the editor has a vague idea that 
he has known cast gears claimed by Eng 
lish toolmakers to be as good as cut gears, 
so have I a vague idea of seeing such 
writers as the genial, many-sided Auto- 
crat, Wendell Holmes, 
etc., editorially 
beer. I have my doubts. A 
many districts here, but more especially in 
Lancashire and Yorkshire, is the cultiva- 
tion of and_ instrumental 
among workmen. The standard of taste 
and ability to which these amateur bands 
and 
many cases would enable them to earn a 
reasonably comfortable their 
regular occupation failed. Such pursuits, 
as mental recreations and resources, must 
be of value, tending, as our friend notes, 
to render their devotees more or less envy- 
proof when comparing their lot with ap- 


Oliver Emerson, 


considered rather small 


feature in 


vocal music 


choirs have attained is such as in 


income if 


parently more financially successful con 
temporaries. Extending Mr. Von Arkel’s 
Biblical quotation, it is probably well to 
remember that the life is more than the 
meat, and the body more than raiment. 
Before leaving this topic | might mention 
that a course of lectures on “The Bible, as 
Literature,” by eminent university grad- 
uates, delivered in -the 
quarter in Manchester—was followed with 
most attention by 
audiences. Our universities must be given 
credit for their endeavors to impart, by 


Ancoats poorest 


appreciative artisan 


means of winter evening lectures and as 
sociated summer holiday seaside or coun 
try literary, 
scientific 


sessions, such measure of 


and artistic culture as can be 
assimilated by students whose vocations 
preclude their otherwise acquiring it. 
The main holiday season of Lancashire 
and Yorkshire 
the 


Continuing ancient 


mid-July to mid-Septem 
time of full 
the 
principal towns and districts in turn take 


ber—is, at writing, in 


swing custom, 
a week’s holiday, business being practi 
cally at a standstill. All required repairs 
in mills and works are then attended to 
A striking feature in these holidays is the 
existence of “going-away clubs.” As soon 
as one yearly holiday is over, the opera 
tives commence saving for the next. The 
clubs are held in connection with works 
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whose proprietors often bank the contri- 


butions and pay interest on them— 


churches, saloons, social clubs, ete. In 
Oldham alone about $500,000 are annually 
disbursed in outfit, traveling and boarding 
expenses The policy of holiday-making 
en masse is Open to question, but the sys 
tem seems to suit pretty well all parties, 
and forms a noteworthy contrast with the 
plan Perhaps 


American individualist 


Osborne, whose account of a day’s holi 
day was both instructive and entertaining 
might have “views” on this topic 


Previous to holiday-making, however, 
the 
different 

The 
system, when tried here, imposes, 
the 
powers of the 
7 A. M. and dinner at 12; 
nominally five hours. In 


the 


one must work, and arrangement of 


working hours in countries is 


worthy of attention \merican “‘one- 
break 
undue strain on 


in many instances, 


physical workmen. Say 
starting time is 
the 


practice it is 


interval is 
nearer seven hours in 
case of men unavoidably living a distance 
the 
seen here, where these hours obtain, sur 
10.30 A. M. are 
If the 


would be an 


from works. In every shop I have 
reptitious lunches about 
in vogue, and generally winked at 
universal it 


system were 


easier matter for men to obtain what in 


American practice is really a dinner, at 5 
or 6 A. M.; but it will be a long time, I 
the British 
housewives will elect to commence domes- 
tic operations at 4, 5 or 6 A. M. 
own works the hours are as follows, and 
give very passable results: Start at 6.30 
A. M.; breakfast, 8.30 to 9; dinner, 1 to 2 
P. M. Knock off, Monday to Thursday, 
inclusive, at 5.30; Friday, 6; Saturday, 12 

The office staff start at 8.30; din- 
12.30 to 1.30; 5.30 
evening and 12.30 Saturday. 


fancy, before majority of 


In my 


noon. 


ner, leaving at each 
Personally, 
I believe that im many shops it would be 
found and not 
A. M 


The objection to this, on 


feasible, unprofitable, to 


commence at 8 with only the din- 
ner-hour break. 
the part of some employers, would be that 
such shops would unfairly attract the best 
men, which is. only the converse of the 
idea of some workmen that uniform wages 
should be paid, practically irrespective of 


individual ability James Vost 


The Velocity of Objects Floating In Running 


Water. 
Editor American Machinist 
With reference to the article at page 
1056 relating to the velocity of objects 
floating in running water. I would like 


to offer the Electrical Review the follow 
ing explanation: 

A piece of ice floating in running water 
or a body of water held in shape by a 
weightless membrane will move faster than 
the surrounding water because there is no 
motive power lost by friction between the 
particles of ice or of that confined body 


of water. For illustration: Let 
of men be 


a be dy 


walking very close together 


street The total amount of 


along the 
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exertion needed will be least when every 
member of that body keeps his relative 
place, that is when marching, and some- 
times you find almost the condition men 
tioned in the Electrical Review; this body 
of men is held in shape by a membrane, 
the one on which the drumsticks are beat- 


ing J. SCHURING 





A Municipal Steam Turbine Plant. 
light 


An interesting municipal electric light 
plant enterprise is under way at An- 
derson, Ind., the 
the steam turbine in American municipal 


The city of Anderson 


ing 


second introduction of 


power plant service 
has for some years operated an electric 
connection with the city 


light plant in 


water works, whose boilers supply the 
power 
The present lighting equipment com 


prises two belted generating units, but the 
available capacity is inadequate at times, 
resulting in a severe overloading. To s¢ 
cure immediate relief and avoid the neces 
sity of erecting additions to the power 
house, Westinghouse steam turbine gener 
ating units have been selected. Two 400 


kilowatt units will be installed, together 


with one 20-kilowatt exciter, direct con- 
nected to a Westinghouse standard engine, 
and a complete switchboard equipment 
As the result of the employment of tur- 
bines it has been found possible to install 
a complete boiler plant in the electric-light 
building, thus rendering the operation of 
the lighting system entirely indenendent 
of the water works. 


consists of three 310 horse-power Sterling 


The new boiler plant 


Roney 
not 
be arranged for superheat, but will supply 
the 
pounds pressure, all condensation being re 


water-tube boilers equipped with 


mechanical stokers. The boilers will 


saturated steam to turbines at 150 
turned to the boilers by a steam loop and 
The turbo 


generators will furnish three-phase cur 


Holly gravity return system 


rent to the lighting power and distributing 
system at a frequency of 7,200 alternations 
and at 2,200 volts pressure, no step-down 
The 


equipment will operate condensing, as the 


transformers being used. turbine 
plant is located near the river bank where 
Surface 


condensers will be used and the condensa 


condensing water is available 


tion will be returned 


directly to the boilers, as the 


from the turbines 
exhaust is 
entirely free from oil. By replacing the 
belted units with turbine driven units, suf 
ficient space is made available for the in 
stallation of the complete boiler plant to 
gether with an additional turbine unit and 
the necessary boilers at such times as the 
future demands upon the plant require this 
extension. 





According to a 


Newport News 
dispatch, the Machinists’ Union of. that 
the 
Central Trades and Labor Council because 


place has voted to withdraw from 


the latte r admitted representatives « f negro 


labor unions to its membership 
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An Adjustable Taper Tap. 


drawing shows a 


The 
form of taper tap that is thought to pos- 


accompanying 


sess certain advantages, inasmuch as it 1s 
limitedly adjustable, easily sharpened and 
the blades readily renewed. It is the out- 
growth of many years’ experimenting to 


produce a practical and economical tool. 


The body A may preferably be a steel 
casting, having its shank 8 fitted and 
keyed to a machine holdet Che body, 


proper, is turned slightly less in diameter 


than the bottom of the required thread and 


of the same taper, and are cut 


grooves 


from point to heel, also corresponding to 


he taper of the thread, suitable in size to 


receive the cutter blades. These grooves 


are cut radially, not off the center, clear 

ance being obtained in another manner 
Room for chips is provided for by re 

moving a small portion of the body in 


front of the grooves, from the point as fat 


back as the tap will ever enter the work 


after being turned 
and its 
is split into 


A cylindrical cage C 
threaded 
flanged end fitted as indicated, 


and inside and outside 











two parts; its purpose is to hold the cutter 
blades F in their position in the grooves, 
while the nut D keeps the cage from any 
It is clamped tight on the 
nut E, fitted to a 
taper thread cut on the outside 

The blades / 


highest quality of steel; their construction 


end movement 


blades by the binding 


may be made from the 


is quite simple, and there is little loss of 
material in machining them; a commercial 


bar, of appropriate size, being broken into 


convenient lengths, is annealed and fin 


all four sides: a number of these 


arranged side by side 


ished on 
pieces art 1 in a fix 
ture—a vise will do—so that they stand at 
the proper angle to the formed serial cut 


ter used, which may be in length equal to 


the blanks, and they are also tilted such 
an angle sideways as to give clearance A 
single “V” cutter will do the work, care 


being taken to space correctly 
No attention is paid to the sequence of 
position they occupy, either then or 


wards in the tap, as would be necessary if 
hey were lathe cut; but a set may be 
taken at random from the t, the inside 
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threads of the cage properly positioning 


them in the holder when assembled 
This is done by placing a blade in each 


groove, merely seeing to it that the end 


of each approximately extends an equal 
distance from the end of the tap and that 
the threads of the cage fit those of the 
blades 

The cutters may all be adjusted for 


length by turning the cage, its action be 


ing to advance or retract them uniformly 


as well as to take a large proportion of the 
end thrust of forcing into the work 
Setting up the nut D, and then the bind 


nut &, 


which is 


ing makes a tap the strength of 


practically as great as that of a 
solid tap, which can neither be sharpened 


nor renewed 


If one of the cutter blades breaks or be 
comes dull, its place is easily taken by a 


fresh one, it not being necessary to renew 
dull, they can 
broken off, 
and then ground on 


the 


become 


the full set; as all 
be taken out, a portion of each 
replaced in position 


the end and beveled off for starting, 


Same as when new 


ee . 
F 


A 








A NEW 


PIPE TAI 


Adjustment for size is obtained by pack 


ing out with paper or thin metal in the 
bottom of the grooves 
While this form of construction is not 


practical for the smaller sizes, they have 
been found of great advantage on pipe fit 
tings ranging from 1'4 to 24 inches 

W 


Working in Cempressed Air. 


In the proceedings of the Institution of 


Civil Engineers (British) Alfred Barton 
Brady tells of the building of Victoria 
sridge over the Brisbane River, Queens- 
land, Australia. We take from his account 


the following interesting particulars con 


cerning the treatment and experiences of 


the men in working under air pressure 
in sinking the pier cylinders. The writer 
Savs 

Owing to the great depths to which the 
vlinders had to be sunk in order to insure 
i perfectly sound foundation in rock, the 
pneumatic system of sinking proved very 
hazardous at times to the workmen and 
overseers employed. The rock, when 


1igs 


reached, was found to be extremely hard 
70 fect and 

The 
le difficulty 


and at depths varying betwee 


97 feet below high-water level con 


tractor experienced considera 
able to withstand the 


effects of the high pressure ne 


in obtaining men 


essary t 


exclude the water, reaching maximum 


f 44 pounds per square inch above the 


ordinary atmospheric pressure Some 


found after trial to be 
the 


suffered by 


men were quite 
work 


them after the first 


unsuitable for pressure 


pains ; 


shift” being intense 


Caisson disease’ seeme: De ttle 


inderstood by medical men in Queensland 


and it was at first found difficult to advise 
the proper treatment Phe tractor, 
however, devised a hot bat pecially 
prepared tank on the river bank, in which 
men suffering from severe pains 1m the 
joints and muscles were plunged imme 
diately they left the air lock, and in less 
than half an hour afterwards the men so 


treated were perfectly free from pain and 


W OTK 
until 


ready to return to their homes 


four-hour ifts 


was carried on in 





a depth of about 75 feet was reached 
when the shifts were reduced to three 
hours, and at the maximum depths to two 


hours, as it was found that at depths re 


quiring pressures of 35 pounds per square 


inch and over, the men soon became ex 
hausted and worked with great discomfort 
he pressure in the air lock was not in 
creased more than 6 pounds per square 
inch per minute, nor diminished more than 
4 pounds per square inch per minute. The 
men employed were required to be abste 
mious, and to produce a medical certificate 
f their fitness physically { the worl 
Men new to the work were wed to be 
20 minutes in the air lock before the full 
pressure was reached. In preparing the 


ck foundation of the deepest cylinders at 


depths between 88 feet and o7 feet below 
igh-water level, the greatest difficulty was 


xperienced in getting even the most sea 


ned air-lock men to work at all, the heat 
\ o great, the rock cutting so tediou 
nd e progress consequent extreme 
low. Fortunately the work was completed 

h the ] of only one f ilthough 
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not without serious illness in several other 
cases. The air supplied to the men was 
cooled as much as possible by passing it 
through a pipe coil round the cylinder be- 
fore entering the lock. 





Universal Forming Machine for Armature Coils. 
BY H. ROBINSON 

The accompanying illustrations show a 
newly designed machine for forming arma 
ture coils to the required and _ proper 
shape, as shown in Figs. 3 and 4, for dif 
ferent sizes of armatures. Figs. 1 and 2 
show a cast-iron stand 1 fastened to the 
wooden work-bench, a cast-iron frame 2 
bolted to the stand, a swinging frame 3 
hinging between the first on shaft 36. Four 
composition brass jaws 7 and 8 fastened 
with keys 32 and screws 18 to the two 
shafts 5 and 6, which fit the frames, and 
steel fasteners 14, 15, 16, 17, 27, 28 serve 
to clamp the coil. Two cast-iron arms 4 
swinging on shaft 36, a steel sliding bar 12 
fastened to the arms with bolts 13, and 
two brass composition clamps, blocks and 
steel keys 9, 10, 11 complete the coil clamp- 
ing arrangements. A socket 19 fastened 
to frame 3 and a long lever 20 are for the 
application of hand power. In Fig. 2 is 
shown a steel stop gage 31 fastened to the 
sliding bar 12 and two cast-iron bracket 
bearings 33 bolted to the base for supporting 
the shaft 36. A right-and-left adjustment 
screw 21, Figs. 1 and 2, star handle 30 
and two steel threaded bushings 22 serve 
to adjust the clamps 7 endwise. In Fig. 3 
the coil is shown before and after forming. 
[t is placed in the jaws 7 and 8 and fast- 
ened with the clamps shown. The sliding 
clamps 9 are then engaged at the ends of 
the coil, and fastened with the blocks and 
keys 10, 11, when by pulling the long lever 


till the jaws 9 come up against the gage 
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stop 31, as 


formed to 


mechanisms are then loosened and the fin- jaws are fastened, are loosened in the 
ished coil taken out and ready to be placed frames 2 and 3, and turned around in their 
on the armature, as shown in Figs. 3 and _ bearings until the angle of the jaws equals 
4, the operation being done positively, that in the slots of the armature, for which 


In order 


quickly and without any special skill. the graduation on the top of the shafts 
to adjust the machine for a_ close to the faces of the frames acts as a 

guide. The clamps 9, Fig. 2, may also be 

\=4/ changed, to form a lower or higher center 

17 in the coil to suit the radius of the arma 





FIG. 3. COIL BEFORE AND AFTER FORMING 


shown in Fig. 2, the coil is different size of coils for different sizes of 
its proper shape. The jaw armature, the shafts 5 and 6, on which the 


ture, although it will be found that 


ne center will do for several sizes The 
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different lengths in the coils are regulated 
by the lengths of the stop gages 31. The 
distance between the shoulders or straight 
of the 


part coils is regulated by the dis- 
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tance between the and 8 and by 
loosening them on the shafts they may be 
moved in either direction by the adjusting 
21. 


sleeves 22 in any one of the jaws it may be 


Jaws 


screw Also by loosening the threaded 
adjusted independently in either direction. 
The jaws on the front frame 3 are after 
wards adjusted-by hand to meet the jaws 
on the back frame. 


Frames 2 and 3 are shown more clearly 


in Fig. 5 and the base in Fig. 6 Che 
machine has given very satisfactory re 
sults 











FIG. 2 INCLINED PLAN OF ¢ 
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‘*No Use for Trade Journals.” 





FORMING 


\ combination in the paper trade that 
recently took over a number of mills, in 
the course of settling bills for subscrip- 


tions for papers for it 
reached a definite conclusion 


Chat 


s various plants has 


con 


aa 
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American M 
different mills.””, While the phraseology 1s 
not such as entitles the entence to rank as 


1 classic, it after some study conveys a 
definite idea to the reader It that the 
ombination in question use for 
trade journals in its m1 the hands 
of its employees 

Of course this is a free country and the 
combination 1s entitled to ive a ise”’ 
or not to have a “‘use”’ for trade journals 
ust as it please S That 1 i matter that 1s 
wholly within its lecide. But 


province t ‘ 
] verlooked 


it has over 


ive ( 


the 


om 


company Seems to 
thing in this matter, just 
other things in other matter 


It is not the 


looked many 


This is the twentieth century 


Middle Ages. It is the day of information, 
and the successful business man of to-day 
does not fail to avail T f of every 
opportunity to gain informat is te is 
own line of work He ( does more 
He seeks to place that nformation 
before those upon whi lepends, and 
for whose services he pay nore thar 
that, he makes it a pa f yusines 
to see ind ] i h I I He 
has decide e” for trade la He 
e¢ it that his emp ise’ 
tor t ( Tr! 

l e, progre ve f the 
type of the Paper Trai 
I n¢ of searching for, gathering ir 
printing and disseminating lation 
to the industry with which tl re cor 
nected, and the leader dustri 
recognize the value of that informati 
[They use it themselves, a they insist 
that their employees use Of course 
all the news that is publishe 


ot palata 
ble “J f 


truth makes it 


reading for everyone \ regard for 
otherwise, but that 
of the unpleasant features of 


life 


read, 


One cannot always see, or hear, or 
or have that which he lik He 


es 
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must take the bitter with the sweet, and 
are not pleasant, 


So. too, even if 


while “senna and salts” 
they do a heap of good. 
the news contained in the trade journals is 
not all to the liking of the combination 


in question, it would not seem as though 





that alone is sufficient cause for the com- 
pany to formally declare that it has no 
e’ for trade journals.—Paper Trade 
Journal 
The German Patent Law. 
Consul Frank H. Mason sends from 
Berlin a translation of a synopsis of the 


German patent law, from which we make 
a few extracts showing its peculiarities or 
essential differences from our own system. 

Che object for which a patent is applied 
for must always be an invention, and as 
the law does not more fully explain the 
meaning of “invention,” the Imperial Pat 
individual case 


not. An in 


ent Office decides in each 


whether it 1s an invention or 


vention is not considered new if at the 
time of application it has already been ce 
scribed in public papers during the last 


hundred vears or 1s so openly used in Get 


LL 


r 
Soa 
\ \ 


—_— 
‘ 
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many that thereby the use by an expert 
Patent officially 
abroad the 


seems possible papers 


issued at home or are from 


date of 
constituting a hindrance to the granting of 


their publication considered as 
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a patent, even if naming the same party as 
the German application. Patents on in 
ventions proposing an improvement on an 
invention already applied for or patented 


can be applied for by the patentee of th: 


ae 
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FIG. 5. DETAILS OF 


STATIONARY AND 
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SWINGING FRAMES. 


with 


the chief patent 

Inventions the use of which is contrary 
to law or to good morals or which refer 
to articles of food or medicine or to ma 
terials to be manufactured chemically, un 
less the inventions refer to a particular 
them, are excluded 


method of making 


from obtaining a patent. There is no re 
striction in the law as regards the person 
of the applicant; firms can also be appli 
cants. Those who have first given notice 
of the invention have a prior claim to the 
granting of the patent. If, however, the 
essential contents of the application be 
stolen from some party, no claim for the 
granting of a patert can be made, provided 
the party suffering files an objection in due 
time 
the 


Aliens can claim the protection of 
the 


but they must appoint an attorney residing 


patent law just same as natives, 
in Germany 

If the Imperial Patent Office, after due 
examination, considers an invention to be 
suitable for a patent, it orders the publica 
tion of the title and the date of applicatior 
in the Imperial Gazette (Reichsanzeige? 
[he description and any drawings belong 
Ing to it are laid out for public inspectior 
for two months from the day of this pub 


Che 


the invention commences from the dav of 


lication preliminary protection of 


the publication. [It should be noted that 


French patent must be applied for befor: 


the publication of the respective German 


application.] During the period of pub 


lication an objection can be filed against 


the granting of a patent on account of its 


unsuitability, or the claim that it has beer 
if the 


offici il 


stolen If no objection is raised or 


same be not sustained, and if the 
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examination of the invention, 
after its publication, results favorably, the 
the office 


causes the description and drawings to be 


repeated 


patent is granted and patent 


printed. If the patent office arrives at a 


decision to refuse an application, a com- 


plaint can be filed by the applicant within 
one month after receipt of notification of 
uch refusal 

chief 


The legal duration of a patent is 


fifteen years from the date of application 


Additional patents expire at the same time 
as the main patent Together with the 
application a fee of 20 marks ($4.76) is to 


} 


be paid in, and during the period of pub 


annual fee of 30 marks 


After that 


patent annual 


lication the first 


($7.14) must be there 


are due fees 


the 


on the chief 


amounting to 50 marks ($11.19) for 


increasing by 


second year, and 50 marks 


from year to year. Date of payments be 


coming due is the anniversary of the date 


ot applicatior Payment can be made 


without an extra fee within six weeks 
ifter becoming due, and within the follow- 
ing 
marks ($2.38) 


for the 


six weeks with an extra fee of I0 


There is no extension of 
time payment of the first year’s 
fee. 

The desi; 


not required by law, but it 





ion of patented articles is 


assists the own 


er of the patent in the prosecution of par 
ties infringing the patent No limit of 
time is prescribed in Germany for the 
manufacture of a patented article, but a 


patent can be canceled after expiration of 
three years after publication of the grant 
ing of the same if it has not been exploited 
in Germany to an appropriate extent up to 


the time of 





making the application for 
withdrawal 
The Demand for Trade Schools.* 
BY L. D. BURLINGAMI 
In the papers to which we have just 


listened we have had two phases of the 
Mr 


trade 


trade-school question 


the 


presented 


Chamberlain shows need of 
schools for those already employed at a 
trade. He emphasizes the importance of 
“continuation schools” to give further in 
struction to those at work during the day 
Mr 


aims to train boys that have not been em 


Higgins, in a well thought out plan 


ployed, so that they will acquire sufficient 


skill to work at a trade Each need is 
real. 
Mr. Higgins asserts that the present 


manual training and trade schools are in 
adequate to produce skilled workmen. My 
experience leads me to agree with this 
vliew—at least as applied to machinists and 
draftsmen. I do claim, however, that our 


present schools, when properly conducted 


give a training that aids a boy to start 
later in practical work, even though the 
start be at the bottom, and make more 


rapid progress, and progress to a higher 


point than would otherwise be possible 
* Discussion of papers pres:nted by Milton P. Higgins 


and Arthur H. Chamberlain before the National 
Educational Association at 7 3. 


Boston, July 19 
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When work is specialized as it is to 
day, when the experience of the shop man 
is often limited to the running of a singl 
machine, the evening trade school can give 
him needed auxiliary training, without his 
giving up his employment. Such a schoo 
in its day classes can help the man who, 
his 
realizes his deficiencies, finds 
school \ school fo1 


reaching a point in work where he 


ineans to g 
such 


back to men 


should approach problems trom the shop 


side rather than from the technical stand 
point, even when dealing with the aca 
demic branches; it should adapt its teach 
ing to those that either have never learned 
or have forgotten school methods 

The “continuation school is outlined 


by Mr 


struction to 


Chamberlain, can give such in 
the 
That this is an age ot 


meet needs 
specialists 


has been used as an argument why trades 


cannot be taught in the shops; but to-day 
even specialists must cover a broad field 
Indeed, to be eminently successful in any 
line cf work requires years devoted to it 


will illustrate 


ired off the 


Mr. Higgins 
While men can be h 


run grinding machines, a real 


Street to 
knowledge 
of grinding machines, grinding operations 


lifetime oft 


and emery wheels reqt 
experience 
\ trade school 


the 


something of 


should teach to every 


student principles of his trade, also 


the trades allied to it; thus 


the draftsman, to reach high efficiency 
, 
molding, 


He 
ach of 


should know of patternmaking, 


forging and machine shop methods 
cannot serve an apprenticeship at « 
and it should be the office of 
the trade school to supply the deficiency. 
The Mr 
seems well adapted to do this 

The 


ing with the trades 


these trades, 


shop school of Higgins’ plan 


illustration just used classes draft 


The line of division 
between trades and professions is not al 


ways clearly drawn. In Providence we 


have Professor George presiding over a 


shoe blacking stand. The teaching of this 


“profession” would evidently not com 


within the scope of trade schools 

The two ends sought, that a boy obtain 
a higher education and yet be able to earn 
a living at while 


an earlier age, opposing, 


are both 
with Mr 


desirable, and I heartily agree 


Higgins in the spirit of his plan 


to attain both of these ends. It is, how 
ever, no simple task t rry through sucl 
i plan to succes Large school shop 
would be required to give satisfactory 
shop practice, necessitating large finan 
investments The product must be I 
that there would be a ready market. Otl 
trades aside from that of machinist would 
have equal claims f ttentior nd eacl 
f these must have its own experts a 1 
structors, who must keep up to the latest 


labor of the student 


The fre 


would come into competition with the paid 


practice 


labor of the shop. Harmonious working 


two divi 


Higgins looks 


would be required between the 
Mr 


apprenticeship sys 


sions of the school 


’ } 
trom the 


for no help 





1199 


tem, which he regards as obsolete; one 


reason given being that shop work is, to 
a great extent, specialized at the present 
Chis objection to an apprenticeship 


however, be 


day. 


cannot, greater than in the 


in the olden 


After 


past. I am told of a boy who, 


days, was tapping out nuts by hand 


being at this task for several months he 
asked his foreman for a variety of work, 
nd in a tew da was changed on to an 
he size ol S 
I feel we s d go away trom this con 
vention with a mistaken idea, if we go 
inking the apprenticeship system is 
dead wo impartial investigations, to 


earn the facts regarding this matter, have 


heen made within a few years—one by the 
edito f the AMERICAN MACHINIST and 
me last yeal vy Mr | iH Parks for 
Cassier’s Magazine These included re 
ports from several hundred machine tool, 
engine and electrical machinery builders 
in this country, and show from 70 to 80 
per cent taking apprentice about 50 per 
cent of these being regularly indentured 
by a written agreement In connection 
with the investigations, leading manufac 
turers expressed themselves as strongly in 


favor of and depends such a sys 


upon 
I 


tem. The late Mr. | in Sharpe wrote 
it the time f the first investigation re 
garding the system at Brown & Sharpe's 
as follows 

From the ranks of our apprentices 


have been selected from time to time those 
that have taken the most important parts 
in the management of our shop. In fact, 


we really do not know how we 


could get 
along without the help of our boys. They 


have learned our method ol doing work 


and are especially interested in the wel 
fare of the business as well While 
technical schools and manual training 


schools are of great importance, it seems 
to us that nothing can take the place of a 
boy's being indentured to some first-class 
interest in him 


fulfills a 


concern that will take an 


and see that he faithfully well 


defined term of agreement to which he 


hall pledge himself Chere is no 


system in vogue and none that has been 
uggested that would take the place, in 
our works at least, of the apprentice sys 
tem.” 

Mr. Par Ly in his investigation, 


speaking of the technical and trade schools, 


that “they have in a measure attempted 
to supply the lack of skilled workmen; 
nut e resul vl excellent in many 
' do 1 g 1 class of men with 
the training il d experience needed, SO 
hat at the preset e it seems as if 
there were but one way to fill this want, 


nd that by returning to the old appren 


eship syst il it can be done 
n a large factory.”” This statement by 
Mi Parl will no doubt appeal to Mr 
Higgins as an additional argument for the 


idoption of his plan 
At the works Brown & Sharpe 
Manufacturing Company, even though the 
lized to a great extent, the 


work ecia 
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boys have a varied experience in the four 
years of their apprenticeship, which in- 
lathe 
embling, screw cutting, scraping, planing 
number of 
the 
‘| he 


Same 


cludes work, drilling, milling. as- 


large 


study evenings, devoting 


and general work. <A 
these be VS 
mathematics 


time to drawing and 


drafting-room apprentices at the 
vorks have six months of real shop work 
that is 


eady had 


ncluded in their time of service 
n cases where they have not 


hop practice. 


The conclusion we must draw from 
these facts is that the apprenticeship sys- 
tem is alive to-day and must be reckoned 
with in any discussion of the trade-school 


question. 


I have often been consulted by young 
men, or their parents, as to what training 
would best fit for a mechanical life. | 


have usually recommended one of threé 
courses, which one depending on the cir 
cumstances. There will be a fourth from 
which to choose, when the school shop 
proposed by Mr. Higgins is in operation. 
Let us consider each plan and its advan- 
tages. A boy, leaving grammar school, 
wants to fit himself for a mechanical life 
His circumstances are such that he must 


soon as 


be able to earn a living as pos- 
sible. 
As a first plan, let us 


continue in school, taking an optional or 


advise him to 
manual training course in high school, fit- 
ting him as far as possible for his future 
chosen work; let him leave school at sev- 
regular 

This 


hoy can support himself after he is eighteen 


enteen or eighteen and serve a 


apprenticeship in a machine shop 


and can earn good pay after he is twenty- 
one 


that he 


Second, let us advise start in 
the shop at once after leaving grammar 
school—this conditional on his being well 
grown and somewhat mature for his age 
On completion of his apprenticeship. he 
leaves work and goes back to school for 
school of the Pratt 


power has 


two vears, Say to a 
His 


same as in 


earning 
the first 
has been of greater 


Institute type 
about the 
but his 
value to him because he has known bett 


been case, 


school work 


<a 


what he needed to learn. It is the excep 
for 


at regular employment to 


tion, however, a boy who has once 


earned money 
return to school, so that discretion is re 
quired in recommending this plan 

Third, the boy serves an apprenticeship 
and goes to evening school. By this extra 


application in evening work, he reaches 


about the same earning power as the others 
but in a shorter time and has been earning 
something ever since leaving grammar 
school 


The fourth plan would be the prospect- 


ive Trade School and Shop. This also 
would give the higher earning power at an 
early age, as in the last plan. There 


would, however, have been only two years 
of shop work, with correspondingly less 
skill, but the school instruction would have 
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heen more thorough than would be possible 
in evening work 


The bos 


his way with his employer from the begin- 


on leaving school has to win 


ning, while the boy already several years 
in the shop may have won the esteem and 
confidence of his employer, so as to be 
directly in the line of promotion 

The thought has been emphasized, in the 
previous papers, that modern conditions 
demand a higher degree of skill than was 
This 


training. In 


be attained 
the 


formerly required. can 


only by long drafting 
department a preliminary training is usu 
ally required before applicants are accept 
We do not pretend to 


drafting; such 


ed as apprentices 
teach the rudiments of 
teaching is legitimately school work and, 
thanks to our modern schools, is now well 
provided for. It may be that if the stan- 
dard of skill in the shop is to be raised, it 
will be by requiring a special school train- 
ing preparatory to the service of a shop 
apprenticeship. 

It would at first thought, that a 
ar- 


seem 
school course in drafting might be 
ranged that would be an equivalent of real 
That this has not been done to any 


that in 


work. 
great extent leads me to reason 
schools for trades where costly machines 
and equipments are required and the mate- 
rials used are expensive, it would be still 
more difficult to so conduct the work that 
students would attain much practical skill. 

An objection to many graduates of our 
schools is that they have a mistaken idea 
of their value. Many of them make good 
men after they have had experience, but 
they handicap themselves when, on leav- 
ing school, they are unwilling to start at 
the foundation, they thinking that in school 
already climbed high on the 
The responsibility 


they hav 
ladder of experience. 
for this misconception may lie sometimes 
at the door of the teacher. It is perhaps 
natural that he should magnify the impor- 


tance of his work. In fact, it may often 
seem to him necessary to do so in order to 
inspire the student to do his work well 
Other graduates have no aptitude for 
for the 


dash the hopes of a young man, who has 


the work. It is hard foreman to 


struggled through several years of study 
to fit himself for a line of work, by telling 
the wrong track and is not 
It has 
instructor 


him he is on 
adapted to the worl 


The efficient 


chosen to be 


done repeatedly 
it vears before: indeed, 


would have done 


one of the purposes of the trade and tech 


nical schools should be to determine the 
direction of the student's abilities and to 
guide him into such employment as will 
make his services of the greatest value 


to himself and the community. 

Educators have said that we are preju 
diced Why 
be? efficient, 
help 
take it where we can find it, and, as Mr. 
Higgins says, it is hard to find. Most of 
the successful mechanical men of my ac- 


against students should we 
What we skillful 


As a simple matter of business, we 


want 1s 


quaintance that have come up from the 
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shop have obtained valuable help from 


some form of technical or trade education, 


in most cases work; 


1 


from evening school 
and still fer 


depend for reference on text 


books prepared for these schools 

would say that the 
tion of the trade school 
tend the the 
school by a training in the 


In conclusion, | 
should be to ex 
manual training 


skillful use of 


work of 


and in the operating of machines; 


tools 
teaching the underlying principles in such 
1 manner as to fit the student for advance 
skilled 


ment as a workman; or to fill the 


position of foreman, or designer, if 


natural abilities be in either of these direc 


tions. Its office should be to give a pre 
liminary and auxiliary training, shortening 
increasing the value of an 


time and 


apprenticeship; also to help those that have 


the 


missed early opportunities or that have the 


ambition and determination to excel! 


a demand for the ex 
Pritt 


There is certainly 
tension of schools of the Institute 
type, to do work along the lines of the 


“continuation schools” recommended by 


Mr 
schools of the type proposed by Mr 


There is also a field for 
Hig- 


a boy as a 


Chamberlain. 


gins to impart trade skill to 
The carrying 
out of both plans, however, should be with 
due regard for the apprenticeship svstem 


part of his school training. 


as it now exists 





Laboratory versus Shop. 

A name is 
thing to be proud of, not to be ashamed of 
The Massachusetts Institute 
like the 
so this name is now tabooed and 


“What’s in a name?” 


SOME 


t Technology 


apparently does not sound of 


“shop, 


the word “laboratory” substituted Phe 


students—all engineering students, tox 


are taught never to say, “I work in the 


machine shop,” or “I do shop work”; but 


rather, “I go to the machine laboratory, 


carpentry laboratory, filing laboratory, 


pattern laboratory, foundry laboratory or 


forging laboratory,’ not for “shop work,” 


but to “practice the mechanical arts 

And it is said by one of the professors 
that this action of the Institute has re 
ceived many commendations and already a 
number of schools and colleges have 


adopted these new names 


the reason for the change is clearly un 
derstood many more will undoubtedly 
take similar action Le Says t ] 
this is very gratifying, “because it places 
them on a more substantial basis and de 
notes progress.” he above ideas and ex 
pressions are published in a recent nun 
ber of The Tech, the college publication 
of the Massachusetts Institute of Te 
nology 

What can all this mean? Is there any 


thing of reproach or anything to shun 


about the terms, phrases and names in 


11 


daily use in all the great industrial works 


and workshops of America, w 


stantly upon the lips of all our engineers 
and master workmen of our great 
which are the acknowledged pride of our 


land? Is carpentry laboratory better than 
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carpenter shop? or forge laboratory bet 


ter than blacksmith shop? Is this not 
a vain attempt for an excessive refinement 
ust where refinement is not needed 


Is not this teaching the learner in engi 


neering and the art of 
wish the technical schools 
a dandified, dil 
f vain ideas, instead of solid, pract 
scientific learning, which is the b 


for the 


r the highest culture and cl 
Were it not a fact that technical edu 
tion 1s so well 
ul equivalent to any other kind of edu 


we might be afraid that great har 
vould be done to the standing of the grad 
ate if he should, upon taking a 
our Ie 


n any of ading shops, insist 


using a style and a nomenclature 


before used in any shop or _ industria 
works 
rhe 


following reasons for the change 


above mentioned article gives the 


“Designating this department as work 


shops, and subdividing it into wood shop 


forge shop, foundry, file shop and machine 


shop, was misleading and injurious 


many ways to the teaching of the mechani 


cal arts, not only at the Institute but all 


over the country. It led the majority ot 
people to think that the workshop meth 
ds were employed, that construction 
The 


twenty ye 


Was 


the Institute has sent, during 


aim 
} 


he past 


ars, all over this coun 
try, drawings and models of work of each 
department to use as guides to found simi 
lar schools, and, unfortunately, in 
+) 


copying 


e work, these schools also adopted the 


name workshops, and have largely em 


ployed workshop methods, many of such 


] 


schools being to-day nothing more than 


ps oT 
teaching students by the slo 


miniature worksh« are 


factor and 


ic method of construction instead of the 
rapid and systematic laboratory met 
truction.” 
If such a 


question as the change of 


shop terms and well-established names by 


hool men and uld be sub 


itted to the masters « f 


es, or to the mechanics whose s ind 
tive ability have placed America in th 
t ranl f mechanical eng ering 
vu'd not evervone say Le eng 
ering schools d themselve OVE 
| int and effeminacy and train th 
ture cngine school shoy 1 
is rea ind ¢ lune id practical 
, Let t he thes , P 
fh piet 1s 
Such scho should be r 
d shops, productive and constructive 
( ob ect f l ] Ss nstr d 
duction Phe biect of \ 
herever it differs at all from the shop, is 
ientific experimentation and original in 


estigation to find the unknown 


Of course it is alwavs hat the 


known t 


mh) ’ 


ect and motive of all school shops, 


wever practical. productive and con 


tructive they may be, is instruction, and 


everything is subservient to this central 


nanutlacturing just 
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d SOk ybiect But what Ss « the }) ( re 
ure of this instruct How man \ g 
ge s 1 how to « ( gs s g 
that the Amet ns ) e productive f g 
nd profitable. In orde ach this n I 
effectively e instruc g 
he stu s in regular w vhere 
( ( ( rv al ‘ re But 
vn the shops thems« ‘ l 
ad ne pre ducts ré ers n () 
uction given the tue { ’ 
u that 1s necess \ 
er fe ire found ( foreig 
Q) iF syst ot prog ‘ d 
pid 1 Ss ecess \ Le if 4 
enginee g sc] she p> d IT¢ I n ¢ 
eal shops only in the one matter of 
ng and managing the pupil sucl 1 
ner that | may attain s rapid nd ‘ \ { ( 
cleari\ pos ible the now ag t any ri ( 
mecnank st | ¢ wl pabk ol eed v 
vorking in any productive shop we t mpete with | ) 
Do not sugar-coat anything ft e stu Hat i ther 1 
dent in the school shop that he wv not cloping g 
find similarly coated when he graduate it ‘ 
and goes to work in a mmercial shop rry us g t l 
He Wi be a valuabk Tac I nd mak« ¢ ( t 
rapid pregress in proportion s he ha elve g ha 
been taught the real thing while school them « 1) ! ette 
There are just as good reasons tor pride shap ‘ pete I £ t 
in shop work in machine shops and foun we otherwise would bi \ tf they 
dries as in “laboratories” where one tells vould r f r d 
himself he is not at work but practising that 1 9 | g | 
the mechanical arts not for ; milar purpose at t 
Mitton P. Huiceins we go developing 
ane economica nein nd he ! 


American Shipping in the Foreign Trade. handling g to and out of p If 
\ pamphlet | 
been put forth by th 
Trade 


to stimulate 


the above title 
New York 
and Transportation. It 


has cheaply 
Board of then let u t ngratuilat 2 e] 


with 


intended pon 
discussion and suggestion. ships’ 1 hinery ! ry exper 
that may help the growth of the American marin 


merchant marine. service It 


numerous facts and figures which show 


the astonishing talling off in the American } 
1 \ 4 
snare t the ocean carrying trade lt Olt . I> 
| ( IN 
, 
\me ( ships nad \1 eric i a | ; 
ed 91.5 per cen { eir co Pe , CG 
t cd da great s that t | pe (at 
In 1861 we still carried 65.2 cel i 
( 
1 n ide ind I tne I 
vea \me carriec 
8.8 ( nd im 
] . (; 
p In 1861 « 9 onnagt 
\ 2,400,000 \\ ( I | S7 2.000 It . 
> ‘ l 
\ 
dep 
dilig g ed t 
r ee-t cis I ( 
uilding our shipping foreign t 
: . 
t na e pl t ‘ d ettective t 
what he peop e more concernes 
‘ : , 
it than in the discu ot struse ¢ 
ipracticable theorie Free ship adv 
cates, subsidy advocates and those who Something 
favor discriminating dues and duties ar¢ Ru ‘ 
acked + arch ] +} iT tr y + ’ y nt ( ‘ t 
asked to marsnai nell Strongest argu I 
M4 ] > 1, 9 } } . + a ‘ ’ ’ } ’ 
ments, and commercial, labor and agri the edit e bee 1 ind read 
1 1 +) 
cultural associations are invited to con then sealed wit paster bearing i€ 
tribute of their wisdom [he great legend, “‘Receive ! d ordet 
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The Improvement Habit. 
The report of the Moseley Industrial 
led to various comment 
and the 


press, and perhaps on no one point more 


‘ommission has 


discussion in English technical 


than on the relative readiness and inclina 
tion of English and of American employ 
ers to make changes and to adopt improve- 
ments which 


promise increased produc 


tion. The fact that the American leads in 
this respect seems to be readily and. fully 
conceded, and so it 1s for the other side 
to explain to its own satisfaction why it 
is the fact. The first thing, and often the 
only thing, discussed in this connection 1s, 
then, as to the patent laws of the two 
countries and their bearing upon the gen 
eral question. At the first jump the talk is 
about the more liberal patent laws of the 
United States 


lauded from both sides of the water, when, 


This “liberality” has been 


as a matter of fact, it does not exist \ 
patent can be obtained for a much less 
initial cost in Great Britain than in the 
United States, and the patent is secured 
for a sufficient length of time to permit of 
negotiating it if of evident and intrinsic 
value. The trouble is that the Eng- 
lishman adopts the patented improve 
ment only upon compulsion, while the 


American is ready to grab it as soon as 


its value is demonstrated, and he holds 


himself alert to be convinced 
Patents are well enough to talk about in 
this connection, but they have little to do 


with the case in either direction. Patented 


or patentable devices or methods are so 
few in comparison with the many new 
things and ways that are daily being 


adopted wherever there is real industrial 
progress that they cut practically no fig 
ure at all. The changes in practice which 
contribute to the advantage of the pro 


ducer are many and minute, rather than 
few and striking. Many of them are 
scarcely noticeable in their helpfulness, 


and many are of questionable value until 
endorsed by success 

All manufacturing work is largely repe 
titive work. In every business the bulk of 
the work consists in doing the same thing 
Here it 
that when the best way is found, when the 


over and over again is evident 
best means have been provided and the 
highest practical speed has been discovered 
and established for that operation, there 1s 
nothing more to be done but to let things 
That is just 


where the mistake is made, and where the 


run as they are 


going 


line of departure begins between the pro 


gressive and the retrogressive concern 


he mistake is in the complacent assump- 
that there 1s best 
That there is not 


tion any Way or any 


highest speed. the one 
or the other is continually being demon 
strated by those who are finding better 
ways and still more rapid execution. There 
is not, as ‘some sometimes think, an inter 
national boundary along this line between 


Che 


pro 


English and American shop practice 
the 
nounced between the normal habits on the 


difference, if on whole more 
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opposite sides of the water, is still quite 
sharply apparent between individual shops 
and individual workers upon either side 

The 
ideal way, from a certain viewpoint, is to 
When 


not an 


Nevertheless, contentment is fatal. 


be satisfied with “well enough.” 


things are running at a sure, if 
profit, let and sit 


Well 


not well 


exorbitant them run 


down and pile and count the gains 
however, 1s 


enough to-day, 


to-morrow, and the profits 


The 


st no 


enough soon 
best ways and the best 


Others 


drop away 


means are be longer find 
ways of superseding them if you do not, so 


that the only safety is in so arranging that 


these revelations and advances are con 
stantly expected and looked for. When 
this necessity is realized it is still not 


enough to depend upon any one man in any 
establishment, whether the nominal or the 
head and brains of the 


actual concern or 


not, to be sufficiently informed and to be 


sufficiently endowed with initiative as t 
be abie alone to maintain the full possible 
progress \ll should be in the 


habit of keeping their eyes open and their 


rate of 


see and shape the oppor 
The 


American shops have been so co-operative 


minds ready to 


tunities as they inevitably open. 


ly actuated that the many rather than the 


few have been the contributors to our en 
vied progress, and it is to be hoped that 
the future shall be such that all the co 
operators may still work and rejoice to 


gether and equitably share the results 





Judge Grosscup on Savings Banks and Corpora. 
tions. 

One of the most astounding things that 
has appeared in print for some time past is 
an extract from an address delivered by 
Judge Grosscup of the United States Cir 
cuit Court in Illinois. He is quoted as re 
ferring to an alleged large increase in sav 
ings deposits as indicating that small cap 
italists are afraid to trust their savings in 
the manipulated stocks of industrial com 
panies; which may be true enough; but, he 


goes on to speak of this money as “tied 


up” and “lying idle” in savings banks in 
stead of being usefully employed in busi 
ness 

It has been declared, by some who think 
they know, that workingmen, owing to the 
interest that has been aroused among them 
the 


of late, more of 


fundamental principles of economics in a 


generally know far 


broad sense than is known by the averag: 
who 1s to 
attain 


business or professional man, 


well satisfied with his very meagre 


ments in that line and gives little attentior 


to ideas that may be new to him. Ther: 
is no way of proving this, but whether 
or not it is true, words spoken by this very 


| be 
least has anything but a firn 
the 


finance or of handling money. 


prominent judge wil taken as evidenc: 
that he at 
grasp of elementary principles ot 
Perhaps he 
thinks that money locked up in a savings 
bank vault and lying idle has some mys 
terious power of increasing itself by means 


of which those who thus hoard it are en 
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expenses of conducting 
4 per 
have brought it in to 


to pay the 


the bank 


abled 
interest to 


be “locked 


and 3 to cent 


those who 


up” and to “‘lie idle.” A moment’s consid 
eration ought to show him that it can in 
crease itself, 1 earn interest, only by 
being employed productive — enter- 
prises, and as a matter of fact the 


bulk of it is so employed—not 


directly by the bank, of course, but by those 


who sell to the bank the securities, bonds, 
stocks, ete., in which savings banks art 

lowed to invest money and in which they 
do invest it and must invest it in order to 


make any interest upon it with which to 
pay depositors The public reports upon 
the doings of savings banks show conclus 


very small proportion of 


total deposits is kept as money in 
vaults, the rest of it 1s in circulation just 
s effectively as though it were invested by 
ise who originally deposited it Chis 


f course is elementary and everyone ought 
know all about it. We should take it 
did, 


} 


for granted that 


everyone 


for this 


wrong preachment by a so prom 
nent public m 
Judge Grosscup’s remedy for the cond 
on of affairs he deplores is one with 


which we cannot agree and which seems 
to us would be 


He 


1S clumsy and 


inadequate 
and closer governmental 


If 


advises mort 


of 


supervision rporate affairs we 
may be pardoned for our presumption we 
would advise him to study closely the esen 
ial difference between monopolies and 


competitive enterprises and to disregard 


(as entirely essential) whether such 


non 


monopolies or competitive enterprises are 


controlled by corporations, or by individu 


ils Judge Grosscup has been charged 


with doing much to help a certain mo 


nopoly, obnoxious to of 


tizens 


Chicago, to fasten itself 


upon 


that city. Let him retlect whether or not 


this monopoly would be 


the 


any less obnoxious 


injurious if man who controls it 


did so as an individual instead of through 
he forms of a corporate organization 
engaged in strict 


Many corporations are 


ompetitive business and are not oper 


e least objection or criticism simply he 
use they ar porations. A judge who 
ndemns them or who advises hampering 
hem all alike es himself ible ) 
lassed with gnorant blathers} es wl 
e money e\ y f 
\ é nakes 
Shop or Laboratory ? 
I:lsewhere in this issue we publish an 
t i V Profess« Higei s, { We . 
on the subi f “Lab y S 
Shop We have carefully read the article 
The Tech to which Professor Higgins 
fers, and we can see little in it other 
n, by drawing fine distinctions or shades 


meanings between words, to attempt to 
desired to be 


stated. 
‘As 


stify a change of names 
for 


instance, 


langed reasons not frankly 


this paragraph 


one 
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year succeeded another it slowly became 


apparent to those deeply interested that 
de 


the term workshop as applied to the 


partment, and the term shopwork to the 


subjects taught, were misnomers, for work 
shops suggest or imply constructi while 


the 
With all due respect to the author 


mn, 


laboratory implies instruction.” 


term 


of that 





paragraph, we think that if he will look 
again and more closely he will perceive 
that “‘as one yeal succeeded iother 
growing contempt or a lessening of respect 
for the science of shop practice has led 
some students and professors to thinl 
that +} ] . lye . th 

that other people might imagine they were 





teaching some things e | \ 
. 

ipprentices, in blu WOT in 

genuine shops and that their dignity would 
be thereby lowered 

The Tac S you Cal each notl g I 


t 

thing. It may be a worthle something 
and mas ely with the object of teach 
ing processes, but ne el t b 
i col ( ym t WwW thing, and 
yp = ! ‘ ep y pon 
wort Of course S\ n < 
patterr ya Patter ) ory 1t it 
hoos nd s f ry Foundry 
Labo iy, <2 ete d lat W 
res I I . eC 

th g nie \ +? 
taste for mechanics and no appreciation of 
the dignity of well-performed mat la 
bor may be able to say that they are not 
working in the foundry but that they are 
receiving instruction in a “‘Foundry Labo 


Heaven save the mark 
There will 
he M. I 


to the 


ratory 


tudents 


probably be SO 


+ ¢ 


it t T. who will prefer to stick 


id terms and will not be ashamed 


o say that they are “‘working in the ma 
chine shop” instead of “studying in the 
Filing and Machine Laboratory We 
venture to predict that if anyone will no- 


tice how it turns out he will find that such 


students will 


do the best 


make the best men and will 


work after graduation 


Hire Out Labor Spies. 


Lucius E. Whiton, of the D. R 


Machine Company, of New London, Conn 
has issued at his own expense a pamphlet 
n hic e set t ‘ ¥ ( 
ds ot ern Cleve Oh wr 
S Phe ( p s \uxiliary ( 1 
pany | vat ffe t ply 
emp Vv" t \ 1 \\ are 
bes d sw SY ) n labor 
iro l ey 
hey t ( t mi 
f them ad\ S « 9. Mr. Whiton 
pamp le s ent | M Po ( ind 
Orgat d La I I | ( P 1 
( spiracy He « f that 
ere is such a conspiracy It ne 
\ the Clevel 1 Ipany ed tha 
some of m I gh in the councils of 


unions. If so, we venture the opin- 


ion that they are generally the most radical 


and the most ready to advise extreme meas- 


ures and the making of unreasonable de 


hands 
Chey 
t such 
let 
Phat 
glimpse 
worth 
ind 1 
niscen 
wort 
to let 
to ¢ 
Ve K 
disp 
has be 
1 nv 
1) 
gy 
During 
t 4 
time 
he 
mot 


the 


New Yi 


thir 


othe T 


U 


t 
id 


t 1 
prot 
ts, wl 
é S 
\\ 
x 
\ tI 
} 
t d 
1) Ht 
| l 
\ ‘ 





t 
it 
i 
n tr 
d at tl 
cly remoy 
( alol 
‘ ‘ 
nd by 
“SY not 
) 
yu 
1 1 vad 
witl 
ifterwal 
man, fF 





fused to give it, saying that it was strictly 
ig t det tor names to be given in 
ue i case, and that he would lose his 


f his name became known; 


idded that he could not just then afford 
to lose his job This means, we suppose, 
that the company takes this method of 
[ enting its injured employees from re 
ceiving propositions trom lawyers offering 
to bring uts for damage unst tl 


Some New Things. 


UNIVERSAL SHAPER 


illustrate an interesting 


rhe 


machine 


half-tones 
known as a universal shaper and 


designed especially for punch and die mak- 

















ing and other work of a like character 
FIG. I. UNIVERSAL SHAPER 

Fig. 1 gives a good idea of the machine 

as a whole, and Figs. 2 and 3 illustrate 


respectively roughing and finishing 


tions on a punch. The head carrying the 
arm may be clamped in any position about 
the column; the working head with the 
ram may be adjusted about its axis to any 


and he 
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FIG. 3. FINISHING A PUNCH 
angle and the arm with head and motor 


may be moved longitudinally and turned 


bodily in its support to any desired point, 
the shifting members all being graduated 


to facilitate The reciprocating 


setting 








A bo 


mechanism for the ram is operated by 


worm wheel and worm, driven from the 


The clapper 


motor at the end of the arm 
box is adjustable about the end of the ram 
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August 


and tools may e held either at the end 
or side The table which is m yunted on 
a knee adjustable up and down on the 
column by screw and _ hand-wheel, has 
two cross movements, and a rotary move 


ment through worm wheel and worm, the 
wheel being the sa 
heads By dis 
be turned 

The ta 


graduated and when set may be 


The hand-wh« 


ratio of worm and 


as in universal dividing 
engaging the worm the table may 
quickly to any required position 


ble is 


locked firmly. 


table feeds are provided wi graduated 
dials, and the cross-feed screws have ball 
thrust bearings and adjustable nuts for 


taking up all lost motion he table is 
10 inches diameter; it has cross move 
ments of 3'% inches and vertical adjust 


ment with knee inches 


f 7 
may be moved 7 inches longitudinally, and 
the stroke of ram may be varied from 

The motor is 3 horse-power. 


and 1S 


to 2 inches. 
The machine weighs 700 pounds, 
built by the Cochrane-Bly Machine Works, 
Rochester, N. Y 


4 DOUBLE-CI 





[TING PLANER TOOI 


The cut shows a tool, recently patented, 


to be used on a planer or shaper to cut 
on both strokes. It is assumed that a 
roughing cut can be taken on the regular 


stroke and a lighter or finishing cut on 











ANER TOOI 


the return stroke. It is required 


that the 
shank of the tool be held rigidly so that 
+} 


it will not swing away from the cut on the 
1] 


return stroke, as the planer usually pro 
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vides for [he tool itself provides for but also keeps dirt from working in. The 00k mad extende f investiga 
the swinging of each cutting point out of method of assembling and mounting in _ tions on tl va tv of uninum f 
n the shaft will be fully understood military purposes 1 aft e had report 


The low- place o1 


the way on the alternate stroke. 

er end of the holder is forked, and within from the engravings. The manufacture of ed same t 

the fork are mounted the two cutter car- this pulley has been taken up by the Wil- mission was appointed to consider then 

riers. These are mounted to swing on a marth & Morman Company, Grand Rap-_ he being placed thereupon as a permanent 
membs ic sdceaieciaael refore that he has 


common cross-pin, 16. They normally ids, Mich It ay 
- lo (pert on t ibject of 


swing down until they are firmly stopped ——— 
his is Technical Publications. ich he Ww S and 1s the rT, or one 


























igainst the lower cross-pin, 13 
the position of each cutter carrier whet Varine Engineering has recently re ft f p 
he whic werbine te cntteee while , , , : ' ineninum ae hes a 
the tool which it carries is cutting, while printed from its pages the complete detai iwluminum e Fre vf 
the other tool, which is then on its return” working drawings of a typical triple ex nary equipment, et He hopes in a future 
stroke, as the heel of it comes in contact pansion marine engine of 1,250 hors volume to treat thes I vy bellicose 
with the work is free to swing up as far power, with the drawings also of a singh aspects of the metal, the present beirvg a 
as may be necessary to ride free. A little enq four-furnace Scotch boiler and a dia- ore general treatise. It comprehe ve 
spring-locked pin is provided, as shown, grammatic pipe and auxiliary plan, show n scope, embracing story 
to hold either tool carrier up out of the jnoe the piping, not only for the main en production, sold g, analys properti 
way if required gine, but for all the auxiliaries used in @/0Y¥S, applications, ete ! minum, and 
THE NELSON LOOSE PULLEY connection with it The engine drawing '5 4 technical rather than a popular work 
In this loose pulley, which is made espe- is to a scale of 34 inch to the foot, the Ithough quite condense form, Chen 
cially for use in connection with the high- principal dimensions being given and also al features are prominently considered 
speed machinery found in wood-working a list of the names of the parts \ sheet throughout the book. W iderstand th ’ 
° ’ 1 tt to be ounded in part uf n 
ot explanatory text accompanies the draw matter i oe, Seg ipon expr 
1 ents conducted ) \l 
ings. All put up in a neat buckram cov men ducted by M. Moissonnier \ 
ered pocket ; price, $1.00 curious feature I the y i lup cate 
_ title page printed on embossed aluminum 
“Tables and Other Data for Engineers  ),.; 
leat 
and Business Men By C. E. Ferris 
152 234x5!'4-inch page Phe University p ' 
, " ersonal. 
Press, Knoxville, Tent Price, 50 cents 
| little ref 1 1 m P. Robert & Co., Cleve nd. © 
{ it re 4 ) \ 1 i i M C 
t m n abot engineering dep rt 5 5 , “ 
° yart! 1 eng g 
ment ot e Unive vy of Tennessee tol- 
a det » of Mr. Gi S 
V< yllect i t tables and : S , e 
) MES 
1 ‘ I i I \ | ( ™~ 
l I l KI! \\ I ‘ ‘ 
) ( oineel rOon”c t ) Lit > HH 
, ny f the ~~ \ Py It ; ( 
p> 
Cos 
I Hat ga rip g I ote P] 
\ Practice by oer 
= v . \ 
FIC LOOSE PULLEY I | ah te en a ( vi 
1 1 > i | 
Arthur Morris and Herbs Robson 
1 ot . ) S s beet ce 0 5x714-inch pages. D. Van N nd . 
r] \\ 
I oC n it ot b ring surtace nm ( inv. New Yo P e, S2.50 5S 
A Pon Ne \ f 
5 appt rs t Ve Cl aol VW d Ss worl nN ( 
nple d ime time ¢ 1 n n Oo eT t +] d phy e 
1 given e ¢ ( | \ G A, 
the sleeve nown at | g. 2) Wille 1 t t 1 | 
prope a ov) Prof WV le 
4 } ' 
Ss Tastenes » the shatt, p viding fo! np mn a is att ec ) ce 
‘ \ i P = 4 
) ring ; t on rv cre s mY ne. t ble of he phy ca ; , £ 
1 It { T 
- . ( efore and aft 1g 
—. = \ ‘ {’ i } 
nd water being included. Son en \\ 
\ \ \\ 
\ ¢ s paid to f stec d to the 
\ I ! os ; oO é ( 
\ \ theory of 1 practice of hard 
"an \ \ 9 ¢ ( ne 
= ( Vi lg, nciuding cas | irde ng ( 
\ \ , , ' : Mi I 1] rea 
f Ss tl S ; ' 
} | plail W ¢ le cause t ‘ ! , : 
1 T 1 ‘ 
p~ 0 | narrate f ii¢ oC ( I ) . 
he / heated el and the welding of steel f I> \ 
= I ict sec 
A F J he cluding te 
A 
= why, . L’Alut um: Ses Propriéetes, ses App ) P 
pa Soll a a a ¢ B PM nr I Priney 
p j _ 6 ~ / I ) ywoissonnie ri ) ( pening 
” a 1 1 
1 * ‘ Pharmacis f ¢ Army ( ief he 
2 : Labor ric f e Works of B lextc S ( ¢ Prof 
nd of the S« ¢ { | 1 | 1] nag 
. t i] rr en ; , 
( sO nav g } I ( Mi t y Governn l I i ~ | ' Con 
vearing for the pulley, as sh ! t x-Secretary O1 ‘ Con * | from 
/_ i) ae fF the Minist \\ p 
e bearing surtaces are kept we ih \ rthe M ‘ \\ i : Xs ) 
ed at all times I hambe eing 219, § 1U -s : \ 
q eT ] = ] 
ned in the sleeve d ( ( yn G \ Y ; : I g 
he be Ss not only prevent br \ugu 95 ec 
t from working ¢ ‘ ends \ y ag Q ‘ , 





railways. He 
the Mechanic Arts Department of the Um 
and 


tric 


for two years, 
was afterward in charge of the Depart- 
ment of Machine Design of the University 
if Wisconsin of a 
similar department in the Worcester Poly 
Institute from 
which he resigned to accept the new duties 


versity of Tennessee 


for seven years, then 


technic for four years, 





Commercial Review. 


New York, Monday, August 17, 1903 

(he current machinery trade gives gen 
eral satisfaction. The activity which pre 
vails is considered good for this time of 
the year \ugust may be said to be the 
banner vacation month of the year, which 

only another way of saying that busi 


ess 


activities are cast aside for pleasura 
Because of this fact, only a 


by 


le pursuits 
moderate trade is expected by machinery 
men during this month, 

If expectations are realized, Septembe 
ought to be a busy month, for machinery 
merchants are counting upon it to furnish 
them with plenty of orders. This is be 


of the unusually large number of 


Calls¢ 

inquiries that have reached them during 
the past week, and which covered many 
lines. 


Machine-tool men have been especially 
well favored in this respect, and look to 
September to produce more activity in 
their line than they have experienced in 
several months. The inquiries they are 
receiving nowadays are remarkable for the 
many tools on the list they cover. It not 
nfrequently happens that inquiries relate 


We 


have known one of the largest houses in 


to only one or two kinds of. tools. 


the trade, for example, to have inquiries for 
the most part for only one kind of a tool 


Recent inquiries, however, as we have 
stated, have pretty nearly exhausted the 
list. This is considered a good sign, as 
it is taken to mean that the industrial 


situation in general is in a sound condition 
Right here it may be stated that of all the 
men whose business enables them to get 
“a line’ on the industrial world, the opin 
ions of none are entitled to greater respect 
than machine-tool men, for the relation of 
machine tools to manufacture is as vital 
as breathing to human existence 

Several weeks ago we alluded to the fact 
machinery merchants 1n_ this 


that while 


vicinity have had occasion now and then 


note a 
the 
the 


the past few months to 
off in trade, their brethren in 


and West, and particularly in 


during 
falling 
South 


Middle West, have had no complaint to 
offer on that score. This fact, with the 
reasons for it, is set forth in one of Brad 


street's reports, which says: 


“Summed up in a sentence, it may be 
said that the past in trade and industry is 
satisfactorily secured, while the future, de 
spite some mainly sentimental drawbacks, 
Divided geographic 
the feels 


is highly promising 


ally, it is to be noted that East 


the effect of 


speculative liquidation and 


then was in charge of 
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the dulling effects on manufacturing of 
high prices of raw material, or of strikes, 
the West and South contemplate 
the prospects of good yields of staple crops 


while 


and remunerative prices for the same with 
confidence, and even optimism. 

“There are some drawbacks, of course 
The speculative liquidation has had a sen 
timental effect on jobbing business at the 
Kast, but Western advices are that only a 
calamity to the corn crop or a money scare 
at the fall 


winter trade.” 


East can prevent a good and 


During the past fortnight, however, the 
the East 
upon itself a firmer undertone 


machinery trade in has taken 


Machinery 
men have come to the conclusion that any- 
thing which has heretofore exercised a 
baneful effect on their business is gradu 
There is every reason 


ally disappearing. 


to believe that the labor situation will sub 


tantially improve in the near future. If 
there were nothing to consider in this 
direction, serenity would prevail more 


in machinery circles than it does 
that Adolphe 
Janssens, who represented many American 
that 


lar ] 
largely 


Word comes from Paris 


machinery houses in vy, has gone 


into Thomas lling, of 2 


Booth 


Cit) 
liquidation Pi 
England, has 


street, Manchester, 


been appointed receiver. From informa- 
tion we have received, it would seem that 
many of the creditors are Americans 
Some of the latter have banded together 
for the purpose of protecting their claims, 
and have engaged Lawyer Leseur, of the 
law firm of Coudert Bros., of 71 Broad 
way, this city, to look after their interests. 
Mr. Leseur will sail for Paris on Septem 
No statement of Mr. Janssens’ lia 
The 
corporation under which he did business 
called the 


Etablissements Janssens. 


ber 3. 
bilities and assets has been received. 
was Société Anonyme des 
The manufacturers of pumps report bus 
Orders from 
The In 


Company 


iness to be exceedingly good 
municipalities are very plentiful 
Steam Pump 


ternational has 


Over 3,000 orders on its books which it 


has not touched. Independent pump mak- 
ers are having a prosperous season also. 
An interesting development of note re 
cently in the iron and steel industry is the 
stoppage of the importation of foreign steel 
billets. This 
about by the recently organized billet pool, 
steel 


has been mainly brought 


composed of leading interests, and 
which is said to be willing at all times 
to meet the price any foreign manufacturer 
German billet mills have found 
for 


This was especially true 


will name 
\merica their largest customers sev 
eral vears past 
last veal 

Che Commercial Tool & Stamping Com 
pany, which was recently organized, has 
leased the plant of the Woodbury Manu 
Woodbury, N. J., 


and 1s now making alterations to the same 


facturing Company, at 


lhe company will install some new ma- 
chinery. This has already been purchased 
The to the Machine 
Company, of this city, through its Phila 


orders went Garvin 
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Cregar 


delphia branch, and to the J. W 
Company, of Philadelphia 


The patents, patterns, machines and ma 
terials belonging to the disk grinding busi- 
ness of the George Gorton Machine Com 
pany, of Racine, Wis., have been purchased 
Machine 


who 


by the Diamond Company, of 


Providence, R. I., will manufacture 
and sell these machines in connection with 
its own line. 
CHICAGO MACHINERY MARKET 

llustrative of the rhythmical nature of 
the demand for power, the representative 
of a large boiler manufacturing company 
remarks that one month last vear his sales 
were only 1,500 horse-power and that an 


they reached 16,000 horse 


the 


month 
For 


previous 


other 
year business surpassed 
For 
trade, he 
but 


power 
first seven 


fully 


any year the 


months of 1903, said, was 


up to last year, there was the same 


irregularity. June was a quiet month, July 


a lively month, while August so far is 


again quiet. The point this representative 
sought to establish was that the present 
lull was not significant. 

There is an abundant inquiry for power 
One local manager says he has on his desk 
more inquiries than at any time since he 
started a Chicago office four or five years 
ago. But the peculiar feature of these in 
quiries is that they do not germinate readi 
ly into orders. Forone reason or another the 
Doubtless one of these 
reasons is the tendency of the market to 
decline. 


latter are withheld. 


One large buyer of a special line 


of machinery—a man who is director 
of a dozen or more corporations and who 
operates several plants of his own—is 


quoted as saying that he is making money 


by withholding his orders. Prices are de- 
clining, he says, sufficiently to make the 
delay in buying profitable 

Electric street railway enterprises are 


not lagging. There is quite an amount 
of work of that sort in progress and under 
contemplation. Within the past few weeks 
a 1,000-kilowatt equipment of power was 
purchased by the street-railway interests 
of Saginaw, Mich., and one of 1,500 kilo- 
watts for the Grand Rapids ( Mich.) street 
railway. For the Indianapolis & Cincin 


nati electric railway line there has been 
purchased a power plant of 2,400 horse 
power, and this is said to be only a begin 
ning. There is talk of an electric railway 
South Chicago to Fort 
Wayne, Ind., but bids, it is said, 


yet been invited for the 


projection from 


have not 
power 

Western industries also are doing fair 
well by way of power purchases, though 
for the 
The Colorado Fuel & 
Company has been asking for some power 


most of the work planned 1s 
ment held up 


and there are said to be on: two rolling 
mill inquiries in the market The Ohio 
Quarries Company, Amherst, Ohio, has 
bought two 300 horse-power boilers from 
A. L. Ide & Co. Wickes Bros. have sold 
boilers of 300 horse power to the Star & 
Crescent Milling Company, South Chica 
go, and two 250 horse-power boilers for 

















August 20, 1903. 
the Eastern Pontiac. 
Mich. 

The 


which 


Michigan Asylum, 


Packard Automobile Company, 
recently removed its plant 

Warren, Ohio, to Detroit, Mich., 
bought two 150 horse-power boilers. A. P 


& A. J Goddard, 


bought engines and boilers of 300 horse 


from 
has 
have 


Freeport, I] 


power for an electric lighting plant 





Quotations. 
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New York prices for Northern and 
Southern irons for nearby delivery are, 
nominally, as follows 

Northern 
No. 1 X $17 25 (@$I7 75 
No. 2 X 16 75 @ 17 25 
No. 2 plain 160 25 (2 10 75 

Southern 
No. 1t Foundry 17 25 @ 17 75 
No. 2 Foundry 16 75 @ 17 25 
No. 3 Foundry 16 25 @ 16 
No. 4 Foundry.. I5 75 @ 16 25 

Bar Iron—Base_ sizes—Refined brands, 


mill price on dock, 1.80c 
load lots. Soft steel bars, 1.75¢ 


upward in 


upward 


7 

Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, 13c. and up 
ward. 

Machinery Steel — Base sizes From 
store, 2.05 (@ 2.10¢. 

Cold Rolled Steel Shafting—2.90c. from 
store for base sizes 

Copper—Lake Superior ingot, 1314 @ 


1334C. ; electrolytic, 13'2Cc casting, 13'4c 
10-ton lots, f. o. b 


Pig Tin—In 5- and 
New York, 28.10 @ 28 





Pig Lead—4.20 @ 4.25c., for carload lots 
Spelter—5.75 @ 6.00c 
Antimony—Cookson’s, 74 @ 7c 


Hallett’s, 


@ 6! 


634 @ 6'4c.; other brands, 6% 
ac. 


Lard Oil—Prime City, 66 to 68c., ac- 


cording to brand and quantity, ranging 


from one barrel up to large lots 





New Catalogs. 


J. F. Bidstrup & Co., 32-34 Frankfort street, 
New York. “Standard Fan Motors,’ Circular 
No. 31. 

St. Louis Machine Tool Company, St. Louis, 
Mo. St. Louis tapping machines and revers 


ing tapping chucks. Circular 


American Steel & Wire Company, Chicago 
and New York. “Juniata” horse and mule 
shoes and toe calks. 314x6, pp. 31, paper 

A. Standish Estate, Columbus, Ohio “The 
Angle Power Transmitter,’ showing a new 
device for turning angles with shafting 6x 


8%, pp. 8, paper 


Warren Steam Pump Company, Warren, 
Mass. Steam and power pumping machinery, 
illustrating and describing a large line of 
pumps. 6x9, pp. 96, paper 

A. D. Granger Company, New York and 
Philadelphia “Star” safety water tube boil 
ers for power, steam heating and hot wate! 


Illustrated 


, = 


65, describing 


1eating. 6x9, pp. 12, 

Rochester (N 
Bulletin No 
lirect-current 


paper 
Electric Motor Company 


and illustrating 


factory motors and showing 


ome direct applications 6x9, pp. 15, paper 
Julian Scholl & Co., 126 Liberty street, 
New York. Catalog No. 23, illustrating a 
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number of asphalt rollers, together with other 
machinery used in laying asphalt pavements. 
6x9, pp. 20, paper. 

General Pneumatic Tool Company, Mon 
tour Falls, N. ¥ Bulletin No. 53, illustrating 
and describing column riveting machine, and 
No. 54, showing stationary and 
portable pneumatic riveter 


Electric «& 


combined 


Westinghouse Manufacturing 


Company, Pittsburgh, Pa “Direct Current 
Engine Type Generators’ for lighting and 
power, illustrated by drawings and photo 


1033 


Electric &« 


graphs. Circular No. 


Westinghouse Manufacturing 


Company, Pittsburgh, Ta Some Facts 
About Meters and Transformers Folder No 
4019 Westinghouse Regulating and Revers 
ing Controllers,” Folder No. 4020 

Baldwin Locomotive Works, Philadelphia, 


Pa “Record of Recent Construction, No 


43, containing specifications and illustrations 


of some lately built locomotives. 6x9, pp. 31, 
with decorated cover design; paper 

American Blower Company, Detroit, Mich 
Sectional catalog No. 149, showing a_ wide 
range of exhaust fans, described and illus 
trated in detail. 7144x9, pp. 58, paper. Also 
Circular No. 153 of “A B ¢ electric fans. 

Vulcan Facing Company, Easton, a. ‘Point 
ers for Foundrymen Besides giving a num 


ber of pointers which will be of interest to 
molders. the little booklet deals with the 
merits of “Vulcan” foundry facings and sup 
plies 

Fr. W. Braun & Co., Los Angeles, Cal. As 


saying appliances for chemists and 


assayers 


including crushers, mullers, ore samplers, fur 


naces, blow pipes, cupel machines, hydrocar 
bon burners, et« Profusely illustrated. 6x 
pp 100, paper. 

American Roller Bearing Company, Boston, 


Mass Roller bearings for power transmis 
sion and general purposes, drop, post and 
bracket hangers, pillow blocks, sheaves, pul 
leys, ete., with descriptions, illustrations and 
prices. 6x9, pp. 23, paper 





Manufacturers. 


Nevada, Mo., is taking steps toward build 
ing a water plant 

There is to be a borough electric 
built at Pottstown, P: 


light plant 


The Philadelphia Rapid Transit Company 
will erect a power station 

The Southern Pacifie will enlarge its shops 
at Algiers, New Orleans, La 

The Chicago & Eastern Illinois Railroad is 


to erect shops near Villa Grove 


Wis., the old Pow 
ells Falls for a new electric light plant 


Prescott, has purchased 


The Southern Railway is contemplating the 
enlargement of the shops at Spencer, N. C. 

The I. Stephenson Company, lumber, ete., 
contemplates erecting a box factory at Wells, 


Mich 
The Merchants 


Kansas (ity 


Refrigerating Company, of 


proposes to construct a 


new 
plant 


Daniel Low & Co., manufacturing jewelers 


Salem, Mass have let ontracts for a new 
building 

The Cochrane-Bly Machine Works, Roches 
ter, N. Y have a permit for a 40x200-foot 
builaing 

The Erie. Cambridge, Union & Corry Trol 


ley Company will erect a power plant in 


Corry a 


Plans have been drawn for an addition to 
the boiler-house of Yale University, New 
Haven, Conn 

W. C. Heath, John English and J. J. Crow 





oO 
of Monroe, N. ¢ propose he esta shment f 
a hosiery mil 

A two-story brick machine shop, 60x106 
feet, is to be built for W. HL. Il. Stevenson at 
Baltimore, Md 

Work on the plant of the Pitts g Redu 
tion Company at Massena, N. ¥ s approactl 


ing completion 


M. M. Pittman, S. B. Allen and others have 
organized a company lild 


ew ompress 
at Cleburn, Tex 

A 17S8SxS4-1 t wv ry tilding 
about to be built f 1"! | l’a 
Arms Company 

A machine shop and 145.4x78 
feet, wi be erected the « engine 
Works, Philadelp! 

C. L. Kirkeberg w sta \ Ih 
Moines, Ia., for the purpos ng 
a cultivator a ichmen 

Igoe Brothers, wire and w manufa 
turers, Brooklyn, N. \¥ D t ere " 
factory at Newark, N. J 

The Wisconsin Furnitu ‘ \ M 
waukee, intends to erect a ) manu 
factory at Los Angeles. ¢ 

LB Thornton and ass i ( mmerce 
rex., conditionally propose 1 ect a flo 
and grist mill at San Ange 

It is stated at Watertow1 Wis that the 
M. D. Wells Company, boots and shoes. of 
Chicago, will erect a fact 

rhe International Button Company. Roches 


ter, N. ¥ has a permit fo fOx lee fe 
building. to cost about 825.000 
rhe Automatic Tool Company if Kast No 


walk, Conn., will erect an addition which wi 


double the capacity of its plan 


The National Enameling & Stamping Com 
pany is about to erect a 169x115-foot, two 
story building at Baltimore, Md 

The Hoosier Sweat Collar & Manufacturing 


Company, newly incorporated, has purchased 


land at 
The 
ment a 


Indianapolis, Ind., for a site 


Armour Company has under advise 


project ta pac 
Mo., to cost about 


to erec king plant at St 


Joseph 


S 1.000 000 


American Writing Vaper Company (office 
132 Nassau street, New York city) will en 
large a paper mill at or near Unionville, Conn 

Plans have been filed for a five-story brick 
factory, 60x135 feet, for the Dressel Railway 
Lamp Works, 3866 Park avenue, New York 
city 

An addition to the F. BE. Reed Company fac 
tory, Worcester, Mass., is well under way. It 
will be 30x107 feet, to be used as a planer 
room 

J L. Kuhiman and M I Jones f Mar 
etta, Ga., are working to ganize a stock 
company to manufacture «¢ iis it Conme 
ville, Ind 

The Allentown (Pa Bobbin Works wil 
erect a new factory building 6x120 feet. tw 
stories A machine shop, 50x3¢ w ils 
be erected 

The Citizens’ Light & Power Company is 
seeking a franchise at Richmond, Va., for con 
structing and operating an ect power and 
ight plan 

rh \W Lypew ( in 
Derby (ont f ! ! I in 
add n ! 10 1a \ 
storics gl 

Ihe ol I CC! erection 
of a new y lild I’ burg 

I Safe ¢ ny at Cor \ Da 
os S22 0400 

rh We Rolling M & | ge Company 
Anniston Ala making dd ns New 
machinery has been | chased ! manu 


facture of spikes 








1208 





The Industrial Cold Storage & Ice Com- 
pany is to build a six-story plant, 263x121 
feet 9 inches, in Vhiladelphia The building 


will cost $160,000. 
Che Draper Company, Ilopedale, Mass., 
manufacturer of textile machinery, has let 


contract for a brick and stone building to 
$100,000. 


the 
about 


cost 


There is a proposition to build glass works 


at Colorado Springs, Colo. A meeting was to 
be held recently in the office of O. W. Lovan, 
404 Colorado avenue, 

The plant of the Conger Manufacturing 
Company, manuafcturer of steam engines, at 
Groton, N. Y., is to be enlarged and new ma 
chinery is being added. 

rhe Weis & Lesh Company, Muncie, Ind., 


thinking of 
Miss., or 


manufacturer of spokes, etc., is 
establishing a factory at 


elsewhere in that region. 


Columbus, 


We understand that the Bartholemew Com- 
pany, manufacturer of peanut and coffee 
roasters and automobiles, Peoria, Ill, is about 


starting to build an addition. 
feet, to cost 


plant in 


extension, 50x97 
made to a 


A seven story 


$65,000, is about to be 


Brooklyn, N. Y., of the American Can Com 
pany, 11 Broadway, New York. 
A permit has been issued for an 86x228 


foot machine shop building, to cost $20,000, 
for Chas & Son Company, 
and machinists, Brooklyn, N. Y 
The 
pany 


Ross millwrights 


Manufacturers’ Com 


thought 


General Supply 


will, it is likely, locate at 


Geneva, N. ¥ where a proposition has been 
made by the Chamber of Commerce 
I. Roman has been negotiating for the lo- 


cation of a sugar plant in Charleston, 8S. C., by 
the Carolina & Western Independent Refining 
with 


which he is connected 


Mills 


Company, 


The Empire Wnitting are organizing 


at Barnesville, Ga The capital stock will be 
$25,000, and will be owned by E. L. Rogers, 
Hl. Ht. Gray, W. C. Jordan and others. 

rhe Crescent City Stockyard & Slaughter 
house Company, Limited, New Orleans, La., 
will install pew power and electrical machin 


ery and increase its cooling-room capacity. 


The Daws Manufacturing Company, Pitts 
burgh, Pa., has purchased a site in Braddock 
for a sign and art glass plant, to employ 500 
men Work on the plant is to start at once 


power-house is to be built at a 
cost of New 
York the 
laundry and other parts of the penitentiary 
the Wilkesbarre, 
Manufacturing 


A two-story 
Island, 
machinery of 


$35,000 on Blackwell's 


city, to operate the 

An addition to 
la of the 
manufacturer of 


plant at 
Ilazard Company, 
course of 


feet, four 


wire rope, is in 


construction It will be 150x50 
stories 


Mill 


closed a 


The National 
Hartford City, 


Rolling Company, of 


Ind., has contract 


with the Vincennes Board of Trade to locate 
a plant there It is expected to employ some 
100 men 

Civil Engineer Fullenwider, of Austin, Tex., 


with others, has been making a 


the 


survey at the 


falls of Brazos River, near Marlin It is 


proposed to develop the falls to furnish power 
to Marlin 
It is stated at Depew, N. Y., that a com 


pany, to be known as the Buffalo Sandstone 


Brick Company, has been formed and has pur 


chased a farm, where it will erect its plant 


immediately 

The Oakland Manufacturing Company, capi 
tal $100,000, chartered by Franz Hill, 
Patrick Hl and Trapp, pro 
poses to ¢ an enameled brick plant at 


and 
Moohan 
mstruct 
rrenton, N. J. 
Worthy L. Churchill, of 
president of a 
formed at 


Thomas 


Mich., is 
ng com 
Mich It is on the 


Bay City, 


limestone 


new 


Onaway, 


pany 
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program to erect a cement plant in the not far 
distant future. 

The Richards Manufacturing Company, 
manufacturer of door hangers and hardware 
specialties, Aurora, Ill., has bought four acres 
on which it is planning for a factory building, 
about S8O0x200 feet. 

The Iluetteman 
troit, Mich., machinists and 


& Cramer Company, De- 
manufacturers of 


brewers’ and refrigerating machinery, will 
build a factory four times as large as the 


one they now occupy. 

The L. C. Smith 
Syracuse, N. Y., is building the factory for its 
than intended, and it 
the will 


and brothers’ company, 


new typewriter larger 
rumored that 
large building. 
& Co., 


erect a 


is even concern erect 


another 

Nelson Morris 
Chicago, Ill, will plant for building 
ears. ‘The works will include a boiler-house, 
erecting shop, blacksmith shop and sheds and 
will cost about $300,000. 


meat packers, etc., 


Jacob A. Hyle, of Altoona, Pa., inventor of 
a bolted rail joint, has sold his patent to a 
syndicate of Chicago who will 
build a plant to manufacture the joints. The 
price is said to be $50,000. 

The Maine Central Railroad has completed 
the plans for rebuilding its plant at Thomp 
son's Point, Portland, Me. The car shops will 
be 100x240 feet; the power-house, 70x100, and 
the machine shop, 100x220 


capitalists, 


The Northwestern Steam Boiler Works, Du 
luth, Minn., have begun the construction of 
a new plant to take the place of the burned 
The new building will be larger than 
the old and will cost $20,000 

Barber & 
knotters, ete 


one 
Colman, manufacturers of cotton 
Rockford, Ill, who 
England and one at Hamilton, Ont 
Lille, in France, where 


have now a 
factory in 
are establishing one at 
their trade is growing greatly 


The Ritter Carriage Company (capital stock, 


$50,000) has been formed at La Crosse, Wis 
and may build a new factory. The incorpora 
tors are Henry Ritter, of La Crosse; John 


H. Ritter, of Chicago, and others 

The Belmont Tron Works Company, Phila 
delphia, VPa., has purchased land at Prospect 
Park and will erect a plant for the construc 
tion of structural and = architectural work 
Two hundred men will be employed 

I. Hl. Bultman & Co., general machinnists 
and manufacturers of “the Superior’ auto 


have re- 
quarters at 35 
Viaduct 


matic gear cutters, Cleveland, O., 
moved 


West 


Into 
Center 


more spacious 


and 131 


Street 


A 3,000 horse-power plant is being estab 


the 
Ga 


lished by 
of Griffin, 
fifteen miles away, light the city and run four 


Tawaliga Falls Power Company, 
The power is to be developed 
or five large cotton mills in that place 


Anton E 
wooden 


Reif & Co., manufacturers of 
ranch, Wis., bought 
a five-acre near Appleton Junction 
will remove their plant, increasing their capi 
tal by reorganizing the company lifty hands 
Will be 


caskets at have 


tract and 


employed 


Contracts have 
Malting Company, of 
erection of 
waukee plants, to 
by fire. 
000 on the 


been let by the American 
New York city, for the 
buildings at its Mil 
buildings damaged 
The company expects to spend $200 


large 


several 
replace 


buildings 
News (Va.) 
Company will 


new 
The Newport 
Dry Dock 


manut 


Shipbuilding & 


shortly begin the 

castings in a 
yards of the 
shipbuilding, ex 
made 


cture of steel plant 


erected within 100 shipyard 


Every steel used in 
cept 

It is re} 
Company, 


casting 
largest, will be 


vworted that the Susquehanna Power 


recently incorporated to harness 


River, has secured subscrip 


tions to nearly $10,000,000 of its capita 


the Susquehanna 
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is about to contract with the General Electric 
Company for electrical machinery. 


The Henryville (Ind.) Manufacturing Com 


pany has been formed, with a view to the 
manufacture of a wheat separator of which 
J. H. Sturgeon is the patentee. Among those 


interested in the venture are C. E. Bartell 


Freeman Cooper and Fred Metzer. 


Bids have been received for the erection 
of a power-house, roundhouse, water-treat 
ing plant and machine shop at the Glen 
wood yards of the Baltimore & Ohio The 
total cost will be about $300,000 The ma 
chines will have individual motors. 

The National Emery Wheel Company, of 
Waltham, Mass., will move to Worcester, 
where it has arranged for the erection of a 


building. There wil 


New machinery wil! 


180x50-foot, 
also be an engine-house. 


be added to the company’s equipment. 


two-story 


Henry Deahrens, Jr., it is stated, has pur 
chased land at Camden, N. J., for a shipbuild 
ing plant for repair work and the construc 
tion of small craft. It is stated further that 
Peter Hagan & Co., of Philadelphia and that 
will construct a marine railway. 
Mayor Becker, of Davenport, III., 
ceived a letter from T. Palmer, of the Union 
Terminal Company, of New York, in regard to 
coming there and building a factory to con 
struct motor vehicles. The Davenport Busi 
ness Men's Association is taking up the mat 


place, 


has r 


ter 

George Welsby Scott, consulting enginee: 
Security Building, Chicago, Ill, has been 
commissioned by the Executive Board of the 
Indiana State University, Bloomington, Ind 


to design and arrange a new power plant with 


its equipment of heat, light and power appa 
atus 

It is announced that Worcester, Mass., is 
to be made headquarters for the motive power 


Boston 


Central 


and machine shops on the 
division of the New York 
located in Springtield 


department 
& Albany 
that now are this is 


largely due to the number of machinists in 
Worcester 

The Murray Iron 
built 


sor, operated by a 


Works, Burlington, lowa 


recently a large two-stage air compres 


compound Corliss engine 
Los Angeles, Cal., where the 


The build 


and shipped it to 


air is to be used for raising water. 





ing of air compressors is a new business for 
the above tirm 

The power-house being built for the New 
York subway will, it is said, cover a_ plot 
TOOx200 feet rhe cost of the structure, with 
its equipment, will be about $7,000,000, and 
it will be about twice as large as Madison 
Square Garden, and much larger than the 
Waldorf-Astoria 

The contract has been awarded to build the 
Parr Wagon Works south of Greensburg, Pa 
The building is to be 150x200 feet, part tw 
stories Employment will be given to 150 
men The stockholders of the company ars 
Dr. M. R. Jamison and James K. Clarke, of 
Greensburg, and others 

The chairman of the Committee on Publi 
Property of the Board of Aldermen, Alexan 
dria, Va., has received a communication from 


a firm which manufactures ax, pick and ham 
mer handles, brackets, spokes, etc., relative to 


acquiring land on the river front for a fa 


ry 

Company, road 
Ind., is let 
buildings fo 


Manufacturing 
Indianapolis, 


big 


rhe Parry 


arts buggies, 


and 
for two more 


Indianapolis plant. 


ntracts 
West 


ting < 


the new One will be 


the wood-working departments and will be 
364x090 feet. two stories rhe other will be 
for the axle-making plant and will be 60x150 


feet Six buildings are already completed 


either inclusive or exclusive of them 


twenty-one are to be built 
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A Shop Cost System. plete machine or article of manufacture mi that 


RY LIN. Woop s designated by a capital letter, and all \\ 
The following descrip i s ers de out t part ot irticle | 

tem for finding 1 keeping the shop cost I S | s 
t work product 1 The svstem 1s of f s D ) rl 1 | 
, , 
which may be eas pplied it st ; dA 
Ss! p nd with m di t re 1) P 

| , 
f wor It ] en ; f 

BLANK MANUFACTURING COMPANY 
number of veat O 
11 : Labor Cost Sheet ( t r operatic! 
2 rT CX¢ \\ ‘ 
Order Ni ; { | t Ni 


btainable re sucl t ustitv tl t Name ot piece. 

The system 1 don a daily report Opetation. 

; re oa Bi a Number of pieces finished on this operation 
| WOT ne ) | 1LOr Number of pieces accepted on this operation 





Workman No. of P.W D. W 
N« 


y — — Date Hours. Pieces Rate Rate ( Re rk 
BLANK MANUFACTURING COMPANY : ‘ 
Workman Daily Report 
Onder No. ic-v5-( 
Date, J 1,1 
Workman... sees W. David 
Name of piece Drivieg Pul.ey No 2, D. P 
Operavor Turm inside taper 
Number of pieces dene on this uperation this day Potal labor cost 
Time ot beginning rime otf endi: g 3 Date of Order 
FIG. I. hit 

r t @) I ec \ , ° - mbes : , 9 
ecely W total numb T pies a ' ) the thre | 

: with « 
‘ ‘ ? ’ + eP>« 
f ( we | e wor! I pre I ‘ t i finding ete 

i 
us ot 1 I cit Ot f f ne , turne 
' ‘ . 1 1 : 

ope | he cost of w I ae ed d 4 ' ' ry the f 
getlie \ vag r S ‘ WW] heo 
4 II ¢ \ | ( ( P eoint lay f he f 
ecords pi fy thar 
Sa I a | ( S give | | 
tio! x « ‘ t ‘ ) © card a os bas ' . , ited : 

i¢ ol ( = . ( ¢ ‘ t tem Dat ut I 

1) ‘ ‘ 

ett calling 1 t ( n«71 f wor nal f miece per ' f 

buat pi t ( ] mye f eg ning L 4 

l LIM il vrl\ ' f my re d f piece tin ‘ 

the drawings are first made and th a  agaeeraty | Ral | 

nd mbe ‘ ( I ‘ ae on fevr 


the article is separated int ts parts ae BLANK MANUFACTURING COMPANY 
cording to the blueprint or drawing nun Total Cost Sheet Cost per prec 
bers The work on these parts is divide Article of Manufacture 


Name of piece , Blue print No 
BLANK MANUFACTURING COMPANYS Number of pieces finished \ccepted 


Daily Recor Order No. 


Name of piece.. Driving pul'ey No. 2 D.P..B.P. No.1 
Order No. 10-D5 - ..-» Workman, W Dav ()peration lime, Hour Cost of Labor Contingent Tota Remarks 


Operation cor eccere eovccccvces rurn inside taper 
’ No. piece : 
) Date Saiched Remark 
July 1 
2 4 
¢ ‘ Operation finished 
t3 P.M. - 11 
Cost, labor and contingent 
Materia! 
Potal, 15 Number of pieces receipted for, 150, Potal 
FIG. 2 FIG. 4 
cK ding c I | v I ) 
| 
erations arrange ( were lal ! é finis ew in by a et 
t Fac erat iV ( ¢ ( cle ( entered by ; t 
ders are issued for eac Lhe order th vor 1 | t s finished at d \ 
re written in a book kept for the purpose any time during the day, the time of end f p | 
upon a system of cards, and duplicates ng 1s recorded on the report and a new of a piece g g 
of the orders are sent to each department — report given out with the next job. tions, the largest number of 1 finished 


vhere work is to be done kach con Phe time of beginning of the new b is the I 
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BLANK MANUFACTURING COMPANY. tool boards” of standard sizes which are 


Record Sheet. kept in drawers or racks of such dimen 






} sions as . 1 ¢ -ertain sher : 
Article of Manufacture . beg aa ; ions as to contain a certain number of 





Name of piece . Se Page — aa ae 2s : . boards The sizes of the drawers and 
Blue print No. . EA boards may be v 





aried to suit the particular 
cat Sin work in hand. For large work, racks of 


the proper sizes are found to be mor 





















> 2 rs ¢ ” S , . 
I 2 3 4 ‘ 9 PO satisfactory and convenient. To keep track 
Largest No. 
Pieces per day 
Average No. 
Pieces pet day 


of the “tool board” and the place it occu 
pies in the drawer or rack, it is labeled 
with the name of the piece, its blueprint 
number, the operation, and the numbe1 
FIG. 5 designating its position in the drawer or 


rack. The drawer or rack is given a num 












for tl re kept as records with which These requisitions are made out when the ber to corr spond with tl vf the board 
»compare future lots. In Fig. 5 is shown order is first received in the shop, and Each is entered in a tool book or card 
form for preserving such records. If are turned over to the bookkeeper as soon index under the name of the article of 
e output is not up to the standard of as filled manufacture and the number of the part 
it of previous lots, inquiry can at onc In order to obtain the greatest efficiency It is generally desirable as a matter of 
made and any fault corrected aad casi ; —— 
- . . | 
When an operation 1s finished, the pieces 
1 1 rr } 
e turned in to the storeroom. The store 
| 
eeper gives a receipt for them and passes | 
‘ | N/ 
( ng for the next operation, receiy X \ / 
‘ e i Na 2% / 
ng in turn a receipt from the head of the 2 | ea a 
* mS / 
lepartment to which they are sent Phe \y \ / < | 
’ ‘ — al C / - | 
practice of passing receipts from one d« \ / { ( 
partment or job to another is an important \ \ | / 
1 ° 1 1 —— ~ 7 
me, by means of the receipts and their x Ss 
' YF nN 
ly ntinuous record of the number cil Va N)/ 
yy ee \ 
] ' 
iA \ | 












4 the inspection may then be used to b 
























mine the number of pi for whicl = ye 
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ws ] . a = i | 
ator aid q \ 
pector return sheet is shown in Fig. 6 i * \ | 
Py vo blanks are usually filled out, one of | j < 
h is retai Sin the ; oe ] ‘ — 
( retaincd in the INSPec ) 5 depat « i See ———— J 
YY 
nent and the other sent to the bookkeeper | —, 
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npleting the record ind making / 














on 





requisitt 






rel ordet numbers for the part 1 v be obtained by the uss t series ¢ t it vyhet t returned ly 









BLANK 





MANUFACTURING COMPANY. hown the general arrangement of a board 


Inspector's Return. 









rder No. 
Name of piece ; tools pl d nit, Dut w ] ce 
Operation. : to be in keeping with tl th 
No. received . No. rejected : for the b. The b 
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sion of that labor, namely, the operation; at the periphery, so that first one side 
gives at once the amount of work turned then the other is brought int he vertic 
ut each day and makes possible a ready plane through the axis a which the 
omparison with the results obtained with blank may be considered as g. | 
revious lots; the tools, gages and models time the cutter is moved ly the dire 
re kept together in such a way as to be tion of os n of the d of 
sily stored and quickly put into uss tter ¢ I ( ged. ft sn 
ns the r g or intermeshing ve ! 
The Art of Generating Gear Teeth—VII. obtained by tion of the 1 nd 
BY HOWARD A. COOMBS winging of tl tter t b 
Che machine ught out by the | I 
« Faulconer Company, which grinds ( 
eth « f a harde ned be vel gear to the rorm 
f a templet, was described in this papet 
page 589, Vol. 22, but the generating 
1achine of the same company invented 
Mr. Cheney has not received n 
far as the writer is aware It is also 
the purpose of finishing hardened bevel 
gears and uses an emery wheel the per 
ery of which has the cross-sectior f 
involute rack tooth It has besides t 
iry motion a reciprocatory one across 
e face of the blank Che blan ) 1 
yvvements which go to make the nec 
ry rolling motion, being n ted o1 
winging carrier an¢ ited on its 
X1S One side of ea | 
st, as in the Bilgram machines describet 
\mong bevel gear planers which gove PRIN Vt 1ACHINI 
relative movement of the t and 
ank by a templet, the machines of e ( g 
Gleason Tool Company are promin cone apex 
senerating machine re emp! du e nent of the é 
roduction of the templets, which wer nt ( 
scribed in the AMERICAN MACHINIST a wo revolutions of the 
ige 1058 Vol 3 \ bevel gear gene | \ 
g machine was patented by Mr. Jat ment of d ! 
sleason in 1898, which I understand | line « ) differs 
t b en placed Ol the n irket ) t cS ot Yv ( n | 
f | the perfo ce of é 
i : 
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t machines is so satisfac \ d ( Brit vate 850 grat 
guishing characteristic in the operation l wine in ] Hun ( 
the generating machine is that the erv clearly by 1 ventec 
ry cutter finishes both sides of a space by Mr. C. D. Ri f Hartford, which wa 
yne traverse across the face of the blank described in this pape pa 140, \ 
s is accomplished by giving it a lateral 23, in which th nl g i rolling 
procatory movement in addition to its motion relative ctive ce of the 
er motions, equal in amount to its width ef LUIS pe t tl ct 
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1 AN MACHINIST at page 683, Vol. 23, gen 


erates helical bevel gear teeth by the inter 


meshing “Sang theory’ method Briefly 
stated, the operation of this machine con 
sists in reciprocating the tool in a plane 
representing the side of a crown gear 
tooth, the guideway on which the tool 
holder slid being pivoted on an axis 
coinciding with that cf th naginary 
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tool being an additional cutting 


movement. 


given 


It will readily be seen that the same rela 


tive action takes place whether the rotat 


ing work is moved axially past the tool or 


whether the tool is moved along parallel 
to the axis of the rotating work. The lat 
ter is the ordinary lathe arrangement, 
while the former is that of this machine 


/ 











" 4 
—. = — 
wT 
Amert / 
FIG, 36. COPELAND'S GENERATOR FOR BEVEL GEARS TO MESH WITH PIN WHEELS 
crown geal The blank is rotated at the and would be that of a lathe if the tool 
same time, so that the tool cuts a helical carriage were clamped to the bed and th 


groove, and this rotation being continuous 
serves also to space the blank for the next 
cu \fter one cut has been made in each 
space all around the blank, the tool is fed 
in by swinging its guide slightly, the rota 


tion of the blank being simultaneously 


modified by adding to it the angular move 
the intermeshing 


ment corresponding to 


movement of a tooth with the crown geat 


tooth represented by the tool. It will be 
seen that, for gears of the same pitch, the 
rotary movement to cause the helical cut 
which is quite small in practice, takes cart 


of itself, so that the operator does not have 
to think about that at all 
ten 


Going back now years or more, we 


find a machine for generating the teeth of 
spiral gears forming the subject of an 18890 
H. C. Walter, of 


view of 


patent to E. P. and 


Bridgeport, Conn., one which is 


shown in Fig. 34. This machine serves to 
illustrate the similarity spoken of above be 
the geal 
cutting a 


intermeshing method of 
the 


tween 


generating and process of 
helix, or, as it is generally called, a thread, 
lathe. The tool O is of truncated 


that is, of the f 


in the 


wedge shape rm of an 


involute rack tooth—and is reciprocated by 


the screw and reversing pulleys shown 


and has no other movement. By turning 
the crank X 
lying directly under the blank arbor and 
the 


along in the 


which is fast on a feed screw 


engaging a nwt on carriage 7, the 


blank 1s fed direction of its 


ax It is also simultaneously rotated by 


change gears ), worm shaft 
The 


ism NV provides for the cutti 


means of the 


B and worm wheel /) index mechan 


g of multiple 
threads. At first glance it seems that there 


ought to be a fixed relation between the 
reciprocations of the tool and the move 
ments of the blank, but a little study 
shows why it is unnecessary and also 


shows that the operation, although som« 
what disguised, 1s essentially the 


that of 


same a 


cutting a thread in the lathe, th 


headstock and tailstock were connected 
together and fed along the ways, as 1s the 
case sometimes in grinding machines 
In a screw-cutting lathe the change gears 
which determine the pitch of the thread 
being cut, fix a ratio between the rotations 
of the the travel of the 
parallel to the axis of the 


Walter the 


1 
traveling 


tor 


work and 


work In the 
the 


machine, as blank does 


instead of the tool, the changs 


determine the ratio between the re 


gears 
tation of the blank and its travel in a1 
axial direction 

If a very coarse pitch thread were.cut 
in a lathe, the lead screw would have 


perform too much of the work of cutting 
of the 
the feed of 


must be 
the 


since the rotation work 


tool 


compared to 


| 
SIOW 








37. CUNTZ'S GENERATOR FOR BEVEI 
( \RS TO MESH WITH PIN WHEELS 
his is avoided by giving the tool an addi 


tional cutting movement, which is usually 
might be reciprocatory, as 
consideration. The point 
thread tool, if it had 


cutting movement, 


‘ordinary an 


additional reciprocating 


would trace a straight line perpendicular 


to the axis of the work. whether the tool 


‘ 1 1 , 
were ct square with the WOrK OFT 
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Walt 


show 


\ This is not so in the 


machine, and a little consideration 


why. Supposing the pitch of the threa 


to be cut by the ordinary thread tool we 
then the 1 


ased until it was infinite, 


inér¢ 

tary movement of the work would be zet 
and the cutting movement would be caus 
entirely by the lead screw. It is evid 
that the tool would have to be arrang 
with its cutting face in a vertical pl 
nstead of in a horizontal plane, as o1 
nat So. if the lead of the screw be 
cut were 45 degrees, the face of th 
should stand at an inclination of 45 d 
grees to the  horizont for ordinat 
pitched screws cut by hread tool t 
inclination would be very ight an¢ 
unnecessary, but if the tool has a recip 


movement 
the as is the case in W 


ter’s machine, the path of movement of 


catory cutting 


thread is coarse, 


tool must correspond with the lead of 


there would be troub 
the 


that it cut This 


read, otherwise 
1 
tool not tracking 


angular a¢ 


owing to 


is noticed, is provided for 





the thread-milling machine of Pratt & 
Whitney described in the anniversary nun 
ber of November 6, 1902. It will now 
seen why it 1s that the reciprocatory mov 
ment of the tool in this machine its et , 
Ire iv independent of the movements 
the work, and that the machine in its ope 
ation 1s similar to a screw-cutting lath 
or thread-milling machine 
Since the use of a tool having the shay 
ot an involute rack tooth this machi 
causes th esulting teeth of the = spir , 
gear to be conjugate to it, It is at on 
evident that the me result must be « 
tained when the pitch is finer; in othe 
words, that SCTeEW threadu g machine ‘ 
all other machines which produce heli 
gearing of any kind, work on the int 
meshing generating principle, as stat 
near the commencement of this artic 
where worm and worm-wheel cutting n 
chines were cited as examples 


It must be borne in mind that there 


no dividing line between an ordinary spt 
thread, bot 
\ wor! 


1 
nerally conside red to be a geal 


gear and an ordinary screw 


heing forms of toothed g« 


aring 


which is g 


s nothing but a screw thread, single 
muitiple, and the teeth of what are « 
dinarily known as spiral gears are mere 
short sections of screw threads of coat 
pitch 

Che third and last group of recent 


remains to Le consider 








omprises five machines of the intermes! 
ing type which were especially designed 

generate spec 1 ns ot bevel! gears f 
chainless bieveles ilthoug] of cou! 
adapte t otl uses Each of the 
forms a gear to mesh with a “pin-whee 
and use cutter or cutters of the form 






the pins, which are usually cylindrical, 





may be conical or of other suitable for 





giving to the blank and cutter exactly t 





motion that the finished gear and p 





wheel have when in operative engageme 











Vi 





chines of this type; but then the 





August 27, 1903 


The axes of the gear and pin-wheel may 
1r may not be at right angles to each other 
ind some of the machines provide adjust 
nents for the cutter head to provide fot 
he cutting of gears having different angu 
irity of axis relative to that of the pin 
vheel. 

rhe principal difference in the operat 
f these machines, aside from the details 
f mechanism, which naturally vary con 
derably, lies in the additional cutting 
1ovement imparted to the cutters, and as 
hree of them are similar in this respect, a 
lescription of the operation of one of the 
vill suffice. The machine shown in Fig 
35, invented by Mr. E. G. Ashley, of 
Rochester, N. Y., to cut what is known as 


the “Sager gear,” is taken as an example 


of this type. At X is the blank which has 


een previously gashed out with the square 
lots shown, and H indicates the milling 
utters representing the pins of the pin 
wheel with which the finished gear is to 
esh. If as many cutters are used as there 
ire p:ns on the wheel, every tooth will be 
finished in one revolution of the blank, but 
n this instance only one-half as many cut 
ers as pins are used, so that two revolu 
tions of the blank are necessary to com 
ylete it. One cutter only might be used 
which is the case in the two other ma 
vould have to be indexed. In eac 
lachines means are provided to slowly re 
volve the rotating cutter, or cutters, about 
in axis corresponding to that of the pin 
vheel, and to simultaneously rotate the 
lank at the proper velocity ratio 
The other two patents for machi 
ng rotary milling cutters of the exact 
rm of the pins of the wheel were granted 
Mr. H. F. Cuntz and Mr. J. S. Cope 


nd, and were both assigned to the Pope 


Company, now. th \merican§ Bicycle 
Company 
These gentlemen were also the inventors 


f the two other machines in which dit 
ferent kinds of cutters are used; in one of 
vhich—that of Mr. Copeland (see Fig 
)) the spaces in the blank p are planed 
it by the tools g, which in number, forn 
irrangement resemble the pins of the 
heel with which the gear being cut is 
esh. The head f, in which the cutters are 
minted, is reciprocated by the cam / to 
rry the cutters across the face of th 
ink, and is rotated by the worm and 
rm-wheel ie blank being rotated 
unison by the bevel gears dl ind i The 
ill views show one of the cutters d 
hed and an end view of the cutters in 
gagement with the blank 
he cutter head of the other machine in 
nted by Mr. Cuntz is illustrated in Fig 
from which it will be seen that rotary 
thed disk cutters are used, a cross-sec 
f the periphery of which is that of 
half the pins of the pin-whe« Che 
rs represent the pins in number, loca 


and movement relative to the blanl 


is completes the list of gear-generat 
achines invented up to tl present 
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time, as far as known to the writer Phe 


question naturally presents itself, after re 
viewing a class of machines as has here 


is to the 


mg which it may be expected to occur 
1 future. It appears safe to say that the 
describing method has been superseded by 
| 
f 


thod, and that for the 


the intermeshing m« 


production of ordinary form of gears é 

spur and bevel gears—in interchangeable 
sets, the Sang theory and. intermeshing 
method are indispensabk 

In co ding, the writer wishes to ac 

knowledge his indebtedness to Fran H 
Richards, Esq., of New York, for valuable 
assistance regarding the data of the publi 
cations containing the descriptions of gen 


erating machines 


Strains Produced by Excessive Tightening of 
Nuts. 


In the paper on this subject presented at 
the June meeting of the American Society 
of Mec i ca Eng 1eers t Saratoga and 
published by us at page 940, the author 
Lave Ss uur read will remember in 











ACTION OF A CYLINDER HEAD WHEN THI 
NUTS ARE SCREWED AT ONE SIDE I ST 
stration of a Corliss engin le 
whicl d been cracked he ing 
through the straining up t thre n 
| . ding the ead e engine 
t w rT ecalled, was r the ve cal type 
ind ] Vaives W ¢ ed ] he he id 
Re fe ng to the discu t t rouble 
l well nown enginee!l recently stated that 
in his opinion cylinders were not always 
ked simply through the overstraining 
of the studs by the application of — the 
wrench, but rather owing to the design ot 
the head, which allowed the workman t 
tighten the nuts in a peculiar manner, the 
result being as indicated in the accompany 
ing sketch, where is shown, as an illustra 
tion of this point evlinder having a hea 
if the type mentioned in the paper Phi 
head, whether of this or other type, being 
made with a circular ) tongue to t 
the joint, a narrow gap 1s f cour left 
utside The met cK ding to tl eng 
nee ometimes tig ) ‘ nut 1 
ne side f the t gC ing 1 ti 
Ss f the head as strate d ven by 
tightening up the othe its to draw dowt1 
the head put su everage on the op 
pos side T thie \ der 1 t ih it 


oul 1) \ 
occurred nunibe I ( yrractice 
he has adopted ) g S¢ nd 
rib T yu ‘ h S 
out o in re ¢ the 
ne that ) < ‘ O g] 
enoug rT v yped 
y eve i the stue ed 
up etore the pp } ¢ ( 
rag d \ \ } ¢ 
emedy given \ ‘ 

+ 1 s ) 

Foundry Management. 
rAN ) EN 
If a foundry fore 1 é eep his 
< pp 1 1) ) c T cy 
( Wi . de 
t os ‘ t F ¢ re 
' P . f part 
if t 

casting, if \ d 


ep rine t a ] \ i 
| a 
} 1 1 
‘ a 
| \ 
elper n \ 
Tr ¢ elp 
a cing 
— } 
a | 1 
| ( C 
Ciaity | t . . 
! 
1 vo I 
. ‘ 
, 
7 
eve 
; 
1 | | 
‘ t 
ery | “ 
Ti¢ ) 
‘ ‘ ( Wa 5 
{ 
‘ t 1 ( t 
| r t t 
|? il 
; ’ re 
I 
‘ ) I 
] ? 
‘ 1 v ) 4 
o t t ne t \ 
plentif : ' foundry 
Manage l I ‘ 
1 1 
practical m d exp 
on 
f } 
( rlitie ti e p ()} e | 
wld be 1 t ¢ 1 
, 1 
nd p ( ld treat 
en ( t be 
backw ng t ) tion 
‘ eT t 
\ « npcte ] 1 rth 
9 | ilar na Vy many 
f dri f ' rert 
p iffalr } ( Vy men 
; mall eT \ not 
t me it all \t 1 re w ¢ 


* Presented at Meeting of American Foundrymen’s 
Association 
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have another drawback in our foundries 
in the form of incompetent pattern-making 
I have seen patterns come into a foundry 
made _ solid. should be split, 
and blank gears with hubs nailed on where 
left Again the 


full to 


where they 


these should be loose. 
foundry 


handle the traveling class of molders who 


manager has his hands 
generally come itftto a shop without a tool 
and who, whenever they are ready to draw 
a pattern, look around for a nail to drive 
into it, and then Lreak a clamp in two so 
that they may have a substitute for a ham 
mer 

Naturally the successful foundry man 
ager will watch the little things and guard 
against waste as much as possible \ few 
years ago I took hold of a foundry where 
I found thirty tons of iron in the form of 
the 
had this dug up and dried and put through 
the rattler, 
pounds a 


Whenever 


scrap buried in ground. I at onc 


few hundred 


17 
i] 


when I used a 


day until it was all used up 


owners of a foundry have 


AMERICAN MACHINIST 
to be too intimate with it, but that it 1s 
best to treat it with respect and careful 


consideration; still opinions differ about 
it just as they do about everything else. 
One winter's evening a friend stood with 
me in our foundry while a heat was being 
taken off. 
shower of sparks among the men who paid 


Some slight mishap sent a 
no attention to them further than to brush 
off those that lit on a bare place, but my 
friend remarked: ‘‘That may be all right 
for those that like it, but I tell you right 
here, Osborne, I would not work in there 
for you or anyone else, no sir, not if you 
were to pay me $50 a day.” “Is that so?” 
I inquired, and then I added rather sarcas- 
“Let’s see, what is it you do for a 
“Well, that’s all right, my busi 


tically, 
living?” 


ness doesn't 


roast a man alive anyhow.” 
His business was shooting oil wells, and 


he had worked around nitro-glycerine in 


every capacity, from the time the raw 
material started for the factory, through 
every stage of manufacturing, storing, 
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tro1 


unhook 


can b 


sections, it is mecessary to 


the lower one before the others 


lowered; it is also necessary to have th 
hook and line out when the shot is fire: 
or new ones would be required for eac 
shot; at the same time there is an elemer 
of danger in the hook. If the shell shoul 
the hook should let go ther 


The shell might go o 


stick and 
might be trouble. 
to the bottom and explode when not ex 
pected, or it might stick fast and have t 
be fished for 
for such a fishing job 
go half 
things both below and above the 


There isn’t any hankerins 
If it should | 

way down, it is likely to spoi 
ground 
and the fisher is lucky if he 
Hall tied a weight to the hook and low 
to the of the hole, the: 


measured back the distance the top of th 


escapes. 


ered it bottom 
shell would be from the bottom of the wel 
and tied some string around the line for 
that 


down 


ng 
would let him know whet 
Several of 


were run into the hole—all they could pu 


marker, 


he was barrels wate! 











SHOOTER’S WAGON 


WELI AND 


good foreman they should treat him right 
and give him to understand that they have 
When furnish 


him what he requires to work with in the 


confidence in him they 


way of material and equipment, then, and 


not until then, have they got a right to 
look to him for results. There are to-day 
too many men acting in the capacity of 


superintendents of plants who should bk 
I have 


to be 


flask men, and seen many a fore 


man more competent superintendent 


than the one who was placed over him 
The young men of ability should be en 
couraged and promoted in every way, as 
it is to them we must look for foundry 
managers in the future 
Echoes from the Oil Country. 
GETTING CRUDE OIL.—VII. SHOOTING THI 
WELI 
I suppose everyone knows that nitro 
glycerine is used to “shoot”? an oil well, 


and that a well is shot by letting down a 
lot of the 


pose that most people know it is 


stuff and setting it off. I sup 


not nice 
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TEAM 


to the 
He is strictly 
I feel 
as | 


hauling to the magazines, taking 


wells, and finally shooting 
temperate and has a cool head, and 


as safe with him when handling it 
ever did with anyone 
and 


He 


had 120 quarts with him, under and behind 


° an ~] 
O CIOCK, 


Hank was to be ready at 3 


Hall drove up soon after I got there 
| 


the seat, and the shells and anchors were 
on the rack at the side of the wagon. His 
first move was to unhitch the tugs and put 
up the lines. The tools were set so that 


they stood on the edge of the casing in 


such a way as to help hold it d 
the shot off. A line 


small pulley to 


ywwn when 
attached to a 


the 


went 


was tied on tools in 


such a position as to bring the pulley over 


the hole. A reel was bolted to the flywheel 
of the engine so that it was roughly central 


and the line from it was brought forward 


and run through the pulley. On the end 
of the line was a hook made in such a 
way that it would unhook as soon as the 
shel! quit pulling down 

\s the shot is often put in in several 
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in without having it come into tl 


up 


casing. A good illustration of the effect 
of friction can be seen where a well 
shot with the fluid well up in the casing 
In some cases the entire string of casing 
will be thrown out, although there is not} 
ing but the friction of the water to move 
it. In drilling the well the hole was con 
tinued some distance below the “sand, 
so as to form a “pocket” for the oil 


Hall the depth of this pocke 
that he 


Hank gave 


and then concluded could trus 


him to do the job without any interferen¢ 
or supervision, and left, inviting me to g 
along, but I wanted to see just how it was 
done myself and stayed Hall took th 


which is just a k 


the 


first shell, mg tin can wit! 


a stout bail on upper end, without 


cover, and the lower end so formed that 
a section of the “anchor” can be slippe 
on. The anchor is tin pipe about 1 


' 
is made in length 
easy to handle and goes together 
pipe. It is used to hold the 


quired distance: 


inches in diameter. It 


like stove 


shell the ri 


from the bottom. He p 





FF 
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a section of anchor on and secured it by 
punching a hole with an awl and running 
a wire through, then more was put on until 
he had the desired length. The shell was 
then lowered into the well and hooked on 
to the line and adjusted so that the top of 


it was at a convenient hight to fill 
When Hall began to lift the cans of 
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coiled up among the dirt so as to get the 
length needed, leaving only enough stick 
ing out to light 

It seemed several minutes after this was 
lighted and dropped before the jar was 
‘It, and then there was a distinct space 
and then another jar was felt. Following 


this came a rushing sound and dust and 

















\l \ f rHE CANS 
nitro-glycerine out of Ss wage nd 
them into the derrick, Reddy and a coup! 
of visitors concluded that ey id som 
busine over the hill that needed thei 
immediate attention, and left [ thought 
he used about the same m« prying 
the corks out of le cans W \\ il 

1 pouring the stuff int i that 
would have d had it been wate 

was handling instead oft stance t 
has a disagreeable habit of 1 t\ 
enough remains for p dentificatior 
Really, n me cases it did not leave any 
thing I seemed to be a little bit sur 


prised to see that the sl ell was fil ead and 


lowered without going off. and began 
feel like a veteran by the t CK 
section \ 1 its wav d ! t ( 
The second shell was stood on top of 


first one \s soon as the e was reek 


up the reel was taken off and put into the 
wae 1 tlre en, ty ( NS Wel cot into thei 
places and the team was d off t saf 
dist ince I I ed 

Why d tie 1 ¢ } Ww wi 
you didn't befor I asked If they has 
gone to rearing » about anything wi 
full cans behind them I[ mig 1 l 
had anything nd if t \ 
now I w d ( \ ne nd I'm 
tired enoug : t having J ‘ 
he rephes | aw che Make ( 
Py ntended explod 
the t \ made pout 
lara 5 ( ‘ fe yng 
First came sever 1 i tro-glycer 
in en mM) vater] Ey witl 
fulmir ng cap on the I he cap 
was put dow n d some 
pi of ope were pack the 
Came airt ef tamping e Tuse wa 


¢ ‘ 
( ‘ ’ { Ww ¢ 
j P ' 
r a 
we ( ( ) 
the W ‘ wealth 
\ ettle down 











io | qy ‘ ¢ ? ? 
( na ¢ 1 tI wate 
nd @ ( THU oT < 
nie 1 he firs 
| cT¢ she FOCS ( MOV 
who were on the cle t di 
We did Xp oushe 
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prised to hear the driller say “This is a 
fine rig e fellows that built her under 
od their business Not a bind any 
where I wouldn't run one of them that 
s stiff and that wv t go and come; they're 
1O ite fo! n 1¢ So much for ex 
re TICNICE I w I d that it would fa 
lown on me W. OSBORNI 





The Heating and Ventilation of Foundries and 
Machine Shops * 
W. H. CARRIER 


th 


BY 
s industrial 


The great slogan of 


economy, and manufacturers of to-day 


interested in all yrovements 


that 


ire deeply im] 
\lthough 


constantly 


tending in direction im 


decreasing 


proved methods are 


the cost of manufacture, competition 1s 
becoming more keen and the wage scale 
is increasing. As a result increasing at- 
tention 1s being given to securing a max- 


To this 


being better 


of the workman 
of 


built, better heated, ventilated and lighted 


imum efhiciency 


end our to-day are 


than evel be fore 


It the 


forth in as 


is purpose of this paper to set 


concise and complete a manner 


as possible, first, the nature of difficulti 


47 
reome m tl 


to be ove le satisfactory heating 


of shop buildings, and, second, to show the 
idaptation of the fan system to the solu 
tion of these difficulties 


ind toundries 


of 


\lthough 
ire perhaps the 


machine shops 
simplest type building 
vet the problem of their successful heating 


st difficult 


one of the m« 

Heat losses occur in the building from 
wo cau first by the direct transm! 
ion of heat by radiation through the walls 
ind exterior surfaces of the building, and, 
econd, by the infiltration of cold air from 


without. In designing a heating plant, the 


be 


first of these losses may very accurately 
determined by referring to tables which 
have been prepared showing the amount 


I diz ted 


through 


f heat under the different 


mnditions 


} 
ley 
KnNess 


1 
Various thic 
doors. 


The heat lost through infiltration varies 


f walls, windows, root ‘ 


oO greatly in various size ind construc 
tion of buildings that no detinite rule n 
be given The allowance to be made for 
this 1s necessarily a result of experience 


ind a careful test of previous installations 

In either fan or direct radiation systems 
difficulty 
the 


forming a 


1s liable to be need from 


experi 
mnimediately ind 
of 
roof In machine 


thet 


heated aut rising 


stratum heated air just be 


neath the 


foundries, owing to hight and to the 


great amount of skylight surface which is 


ilways provided in the best modern con 
struction, the loss occasioned by his ac 
tion of heated air may be considerable 
ind its prevention is a serious problem 
In direct radiation, since the air currents 
ire produced entirely by heating. the loss 
in this way very great, and cannot be 
prevented Practically the only way by 


which any useful effect from this heated 


* A paper presented at the Milwaukee meeting of the 
American Foundrymen’s Association 
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iir can be realized is by placing the coils 
next to the wall near the floor and allow 

ing the heated current to pass upward 
along the walls; but even this is wasteful 
from the fact that it heats the walls un 
luly. With the fan system, however, the 
listribution of the heated air is entirely 
rechanical and affords an opportunity for 
utilizing its heating effect to the vi bes 
dvantage Various methods of distribu 
tion have been devised \ the fan system 
vhereby the effect of rising curre if 
heated air is almost ntirely avoidec 

These systems, in genet depend upon 
securing a perfect diffusion of the heated 


air along o1 the tloor line, and will 


be 


neat 


described in detail later 


\ second difficulty expe rienced in high 
| 


bui machine shops and 


Idings, such as 


foundries, is the effect due to outward 


leakage of the heated air at the upper part 


ef the building and consequent inward 
leakage of Cc ld ill ilong the flo rr ime 
) Bo 
) 
| ja Mac 
b | 
Boiler 
. 
Elevation Fa 
G. 1. LAKE SHORE & MICHIGAN SOUTHE 
This leakage Is pl duced \ inba 
anced pressure of th columns of heated 
ir within the building, and tha f the 
cold air without. The effect is in principl 
precisely that of a chimney The differ 


ence in pressure produced can be measured 
in inches of water, and increased in direct 
proportion to the difference in temperature 
the within the building and 
Since the of 


proportional to the square root of the pres 


between 
that 


air 


without flow air is 


sure, the amount of ait leaving 


entering or 
will be 
of the dif 
he effect of this 


the building through leakage 


proportion to the square root 


ference in temperature 
leakage is as evident in theory as it 1s 
noticeable 


The 


is naturally the 


in practice 
air which escapes from the building 
very hottest and therefore 
7 red, 


the floor chill 


heat fully util while 


ilong s the 
lower part of the 
noticea forming a 


which cannot be removed, except by som« 
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meat f circulation or diffusion 
with heat is secured by the fan sys 
tem. In large machine shops and foundry 
buildings this layer of cold air may fre 
quently be found to extend from 4 to ¢ 
feet above the floor, while Iie 1! Ol 
heat | t due to tl ] gh temperatul l 
the up] part of the building y be 
much more than sufficient to secure sa 





factory heating effect throughout if pro] 
erly ippl d The most ettectiv emedy 
for this evil is to maintat slight pres 
sure within the building by means of a 
fan which takes a portion of its air fron 
without 
\ third difficulty presenting self in 
buildings covering large area and having a 
large amount of skylight is the cold down 
draft. which the cooling effect of the sky 
ights has a tendency to produce. In very 
wide buildings where heat is distributed 
only along the walls this effect is notice 
able nd as it comes directly upon the 
er Shop 
ine Shop =P} | 
Shog 
, 
= Wa 
z 2 t 

\ HINE SHOPS AT CO 0) )HIO 
heads and shoulders of the w n, and 
s in the part of the building used, it 
s very objectionabl Howeve1 the 
fan system it can easily be ri died by 
causing a flow of heated air toward the 


enter of the building 

In general, buildings may be heated in 
two ways: First, by keeping the walls and 
roof warm This is accomplished in di 
rect-radiation system by placing” coils 
along the walls, and in the fan systems by 
blowing the heated air toward the walls 
\ second method is to heat the air within 
the huilding directly This can be accom 
plish d in a satisfactory manner only by 
an indirect or fan system. Of these tw 
systems it may be said that if either 1s 


used 


exclusively, the second method 1s 
preferable, since it 1s the more economica 
In the first m d it is quite evident that 
if the valls he mot wari idiat n will 
not occur to any great extent ft ' ' 
terior of the ulding. and t eating 
effect will be satisfact \ () I 
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amber are placed on the side adjacent nomical heating with any desired degree into a position where it can be fired 
to the fan of ventilation it combines a saving in the Everyone knows that a battleship is bui 
Excellent results can be secured by the first cost, and economy in regulation, and fer her guns, and that she is nothing if 
e of overhead piping providing it is not convenience in operation to a greater de- not a first-rate gun carriage, but that dos 
placed at too great a distance from the gree than any other system. t entitle the men who stand in the 
loor The chief advantage of the over he required amount of heating surface rets to the peculiar gratitude of the nat 
lead system is the saving in first cost, in the fan system, on account of its greater when compared with the men who ter 
nce on account of the high temperature’ efficiency, is reduced to less than one the water, hoist the powder, or who hand) 
nd velocity of air in the distributing third that necessary in direct radiation. the throttle valves of the engin \s 
pes, a great amount of heat can be trans- This increased efficiency is due to a larger matter of fact, all the crew are behind t 
ferred with a very small amount of mate volume of air being brought into contact guns.—From an address by Ira N. Holl 
i The cost of the galvanized iron’ with the pipes than in direct radiation. It e the Naval IVar College 
tributing system of air ducts is usually has been found by experiment that th —— £ ee 
nall portion of the total cost. The radiation from the fan system heating sur 
r results are secured with outlets at face increases more rapidly than the square Permanent Molds. 
! l 12 to 18 feet above the floor 111¢ root of the velocity Hence tl higher BY JAMI \. MURPHY 
\bove this hight it is preferable to use velocity secured over any heating surfac he casting of ge work Is at ' 
drop pipes extending downward along the the greater will be the radiation 1 interesting topic to foundrymen, parti 
olumns where they will not interfere with With any heating apparatus point of ularly so in m, when spe & DP 
traveling cranes. Such a system of over- chief importance the economical util gs are describe ll rt of , 
ead piping very frequently employed tion of exhaust steam The fan system ng has reache wonderful « ft pe 
n foundries, although in machine shops heater, on account of its design with ref I O son uo ru 
he underground system is nearly always erence to securing the most circul of d the best nds al 
referable m, removal of air d ret of con g of as much possib! ft each 
In many instances a ystem of elaborate det ol ecures il etre \ pera n order to reduc in l . 
if casting Lit ! 
\ t px n bie 
sought 
It nN gun g s va 
1 adit t COs y nd 
\ s made it ( ( 
nd \ 
found prejudiced again 
‘ 
i4 i I Ss wn ( 
a d not consid 
g 
CX | rg kettle | Wi ¢ 
Ge £ Fy iry 1s lome pipe ( e cheap 
wa MF / ‘ ine! nol In ! 
stances iron casings we l ( 
] , Phere ( | m : sting 
. n sand, but I « side het Ip ( 
7 = «ln 77 “ modern way ) o ngs Tr} ettle 
FL FOUNDRY OF THE GENERAL ELECTRIC COMPANY AT SCHENECTADY, N veigl out 4 1S | ma ve 
\ whet pel =~ n equi] 
distribution 1s impracticable o1 lai \ t mit mount of ba pre ent ar V bl Uhe d ; 
ble In such cases a centrally located ap e on the exha line. When an engine permanent ut 
paratus of discharge pipe may be used emp! ved in dr i the fat the ettect C4 iry being t . ng on of the tT 
From this point the ait blown in all veness of the exhaust in he g nearly db n he é e hi 
( ection ina circulation S pro iced S grea that of tl lve te l Hlenee het ! IS¢ ll fire p eC nside 
an exhaust connection to the fan ink the cost of power is practically nothing t will dry shly in few ho 
[In such instances very effective heating That the fan systen everywhere be he cor ne > pret 
has been cured eve where wa ( ming recognized as an ideal standard in dries nN OV core ' 
quired to blow. thi ne d ce eating method can be evidenced in n de Of 1ro1 ive A ler t rig 
Perhaps as good an example of the s bette way than by the fact that it is Shown, with the g ft ( 
cesstul operation of such a system mav be being exe vely adopted ] ulway id up w bri e | ifest 
found in the f dry building of the Ge hops and by the most progressive manu- Most satisfactory 1 1od 
eral Electric Com \ t Schenectady facture throughout the country their lo start tl we t dig / 
Fig. 3. This foundry, which is probably — factory ichine shop and foune build oor in som onv« uu place, a 
me of the largest in the world, is heated — ing ¢ Iinders 1 and bottom plate B, Fig 
n an entirely satisfactory manner with a — saan | set we the spin 
few large branch outlets. Since the plant All the Men are ‘' Behind the Gun.” step \! to st I ec 
\ nstalled, a large addition has been One of th phrases) which has beet (Fig. 2 bricks ‘ » the 
ult on one end of the building This worked to death 1n the interest of the men e, allowing from to ch f 
iddition is satisfactorily heated by i who customarily man tl gun 5 “Tae If the bricl ire n r good q \ 
ranch inlet situated at over 200 feet from Man Behind the Gu his phrase tends rest to Nave e Ta tt laid wi 
the further end, which shows how thor to se ) iste distinct n the servic frebric sing c non les I 
stribution may be cured by whicl Is no existence in fact. It puts a backing. When b ul 
, a ie ; , ; a , ® Presented at meeting of American Foundrymer 
I tl Association 
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octagonal lines and on their centers build plat ind closed by the cente n 
in eight iron frames (Fig. 3 and /), Fig. 1) prefer running this on top similar t 
with liberal draft. In these can be set way shown, each gate being stopped 
cores for handles, brackets or other exter the runner is fu Risers left ope 


taken out the wall will not be in the least kick and thus obviate the wrinkles 
disturbed would mar the appearance of the 
On top of the wa iy a strong cast-iron particularly so if the metal was 
ring (Fig. 4 and £:, Fig. 1) recessedonthe hot. The riser basin should be 
octagonal lines sufficient to clear the iron Ye so arranged that it « be flowe: 
boxes just mentioned, leaving space enough take away the met from the 1 
on top 1 face of | am oO the 1 Ss not to V¢ heavy piece ot 
This wher ited down firmly (/, Fig. 1) _ bre 
to the bottom plate will prevent the loosen roughly securt 
g of a single bricl The brick part of much more costly than if o1 
he mold being finished, the columns Gw ntended be mad \s sl 
nd.b ting 1r rd H] I placed ind the na “ St tor several vears cor! 1 
ture of the determines whether a curb ct \ny shop equipped for oi 
ing is necessary or not before ramming up s Id, witl g of this kind, tur 
the mold pern ntly Plenty of fine cit 1 ft these kettle ve few ¢ 
ers should be used between the bric IS arrange: { t 
vork, bringing all the g to the outsid workman nee - ( ‘ 
f the wall quickly, where p n should thing being made rrevent | 
x made to convey them away t v othe ( 
ror 1¢ I bes ( n It I 
re crown pl ‘ (A. toe. | ( eep ( 
sider the o1 shown an improvement o ( 
pinto 


projections, 


1Q03 


and 


when 
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Fig. 5) sp ting \ having 
) mee t 1 \\ 
. ed d , ; re er ( 
ge. ©, spindle A German View of the Effect 


Development. 
» provide tor \t Congress of tl \ 


) d save ( Engines el 
t 1s \ | l S scni ioller 
» rsity. read a pape rh 
] vav witl B een Te n ’rogre 1 
ng wa t whl ! it 
f the casting ( el I m a rep 
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more ex 


ers 


brought with it keener and 


d in this sense a 


iw competition, an 
rder struggle for life. The pop é 
F 
’ ‘ f 
m per juare German mile had in = 
reased from something between 500 an - 
000 to something which ranged between is 


3000 and 10,000. Individual independence 


\ greater: old personal obligations 

n di ed In the era ft labor na 
capital it vy dificult to find a place fo 
] peasan farmecr ¢ mit in Bavaria 
his problem had been effectively lved 
by the intervention of the State 


It was also difficult to secure the proper 
co-operation and agreement between labor 
this sphere Professo1 


ind capital; but in 
t results from 


Schmoller had hopes of grea 


the growing intelligence of the working 
class and also from the growth of the 
class of overseers, foremen and other high 
Cl employer Phere \ re now 1,000,000 
of this class they formed the 





ss, Whom they re 


sembled in being destitute of capital or 


property, while they were = distinguished 


by superior intelligence He hoped that 
this class would ultimately act as the great 
mediators between capital and labor. He 


concluded 
pacious habitation for the age of ma 


by expressing his belief that the 
hi | als idy been const ‘ucted, but 
the inhabitants had not vet learned how 


to make themselves at home in 





r ty this tith mewhat too gen 
eral and might more fitly be duced. t 
me Berlin shops.” The retes given ar 
higher than hold in the provinces, in some 
of which they are barely half much 
From what I was able to cather, the re 
FIG. 2. WAGES IN SHOP B 


turn given by the men in the way of out 


put n a corresponding seale, a phe 
nomenon not by any means peculiar to through with her housework, while his priority the government insists, have been 
Germeny There are sections in which a children complete the fa gathering satisfied 
molder’s wife comes in to help, when after the claims of the school, on whos Che least and greatest hourly wage rates 
ind earnings ruling in four representative 
ES establishments are plotted. 4 refers to 
3 the shops under my management, that 


turned out medium and heavy weight ma 


B refers to a works in which 


chine tools. t 
ight and medium weight machine tools 


and small tools of a very high grade are 
made. C gives the conditions in one of 
the foremost electrical establishments, that 
turns out electrical machinery and appli 
ances from the smallest to the largest, and 
D is representative of a locomotive build 


ing establishment of international re 





ings for year! | |‘. The various lines of work are divided 
et and subdivided as much as possible in or 
| 
i 


a fair basis of comparison 


4 

" der to get 

88 BY 4 Piece work is more or less the rule in 
all four shops, as well as the country over, 


though viewed with decided di 


the unions \s a rule a least and greatest 





hour rate is fixed for each kind of work 
In some of the shops men are always taken 
n at the lowest ite ruling tor their class 
nd advanced fr N¢ t while in 


FIG. | WAGES IN SHOP A 
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when circumstances beyond his control 


compelled or made desirable a number of 


This 


short period of time 
the 


changes in a 
1s, however, 


rule. 


exception 


Another type is the 


man who is always mi by tho 

above him and who spreads discontent by 
habitually harping on his _— supposed 
wrong Constant dropping will wear 
away a stone, and one kicker in an office 


continually sowing seed causes very often 


ill tecling in those who, if left to them- 
elve would be contented \ man who 
eally 1s a man in the full serse of the 
term, will be loyal to his employers, and 
vhenever the time comes that lhe innot 
onscientiously be so he will seek a new 


position 


Closely allicd t 
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would place a mi: charge of others 


who cannot control himself ? 


\ll of 


and are to be found in most any walk of 


foregoing types are general 


the 


lite, but are, it always seemed to me, ac 
centuated when confined in the drawing 
room, where, from the nature of the case, 
each man must have considerable dealings 
with every other in or er to have his 
work, which may be part of what some 
one else is working on, match up 


There 


belonging to 


are other types more particularly 


the craft that are worthy of 


mention There is the man who when 


you give him a job to do and explain care 


fully along what lines you want the work 
carried out, will immediately commence 
to scheme on how else he can do it, never 
trying to work in the ideas given him at 








ealous man and the m with a erie, 
ince—the man who was in the office first 
nd therefore, in his mind, should have 
been promoted instead of the other fel 
low. With this man ability doesn’t count 
or he often too narrow to look the mat 
ter squarely in the face everything 1s 
partiality, unjust discrimination, and the 


rest of the men in the ofhce are all 


“suckers.” He is to be pitied. Fresh air 
will often do him good, but it 1s doubtful 
if a permanent cure can ever be effected 

Then there is the man with the violent 






temper, who thes off the handle every 
little bit and makes things as unpleasant 
as possible. He does himself nor anyone 
else any good by these outbursts, and 


usually does himself much harm Wu 

















PRECEDING DIAGRAMS 

uts in text books to show you that it 1s 
rot done the way you want it, but ( 
way Discussion and reason re good 
hings, but conditions chang: id s 
times the draftsman 1s not as able to see 
ill the conditions as those und: vl 

he 1s working; so why not do tl work 
the way they want it, and not antagoniz 


and waste time 
The i 


Mat 


and energy over tritles 
is the draftsman 
good until the time that he gets over 


per week, and who gets a “swelled 


after that and isn't 
Men of this 


head” worth much of 


anything type are usually 


the ones the men in the shop call “white 
collars” or “kid glove men.” They are 
often very much afraid of soiling thei 


7 1 
KICKS 


who 












He 


draw 


making changes 


so dreadtully on 


cant seem to appreciate that on the 


is where the changes should be made 


ing 


and not in the iron. He kicks about hav 


ing to rub out and redraw, and often 
thinks changes are made just to annoy 
him. The time spent changing a drawing 
may save a hundred times the cost in the 


Che 


h changes, 


shop in some cases good man ts 


1 
even mm ls 
There 


arly and & 


happy to make suc 
work after it is all 


own inked in 


are men who cannot reason cle 


direct to the point. They get tangled u 
in the detail, straining at gnats, and los 


ight of the main ide: 


There 


plain 


is in the design 


are again men who cannot ex 


anything They can 


reason for doing a thing this way or 


Some of them will say 








construction, good practice; so and s 
does it that way,” etc.; but the most exas 
perating of all are those who think that 
ecausi they theniselives h ( d t l 
hat way is th nly way, and that 
of proper strength, shape and propor 
ust because it 1s, and can give you 
ine of reasoning by which they det 
mined the design or figures fo treng 
Of course there are cases where one m 
trust to his “good right eye ut the 
are ever reasons more or less concise that 
determine things 
here are talkers, who spend n 
their time trying to convin you what 
good men they are by talk, instead of 
laying out good ideas on th irds 
those who Ik about trifles nnected 
with their work, those who the bot 
ibstruse problems only barely suggested 
by their work, and those who talk p 
economy or, in fac i t g 
tirely unrelated to the work in nd 
Phere are draftsmen who do1 ‘ 
ind those who make very pretty pi ‘ 
uit t C1S¢ Chere e those \V ) 
hey had piling plan with te usand 
rile vould draw every r ( ( 
omitted importat dimer Ort 
there ire whi uit ¢ 1) rt 
nass of line 1 un 
f-the-way p ne g 
dimensions 1 | 1 ditfere 
place Some when they han; 
d so sloppy 
e entire appearance or ( Tt t 
drawing Some sh worl 
half done thers do not see to app 
le the necessity ot ever oe g any hi g 
me Som nt Vg out re 
pe ind the inagel I ( ri mec 
renera Wi I lev Kad charge thre 
‘ Ves W d ive no \ en } 
1 sIx months run th ness into t 
ground, or on the oth vould ha 
more f the much hate d ( lan 


re dy eXIsts 


There are some who stand loval to the 


emplovers, work persistently, try to d 
their work well and save the compan 
money They take hold of the informa 
ion given them and try to do the bes 
they can with he 
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have made a mistake, even if a bad one, dent of the United States Steel Corpora 
they go and frankl; 
do not attempt to cover it up or crawl out’ succeeds Mr. Corey, with the story of the 


of it. If they are possessed of fair intelli- previous successive advances of these met 


gence and try to further improve them each stepping into the footsteps of tl 


y acknowledge it, and tion, and then that of Mr. Dinkey, who 


selves by intelligent study, they are ap other, give us an idea of a style of shoy 
preciated, and usually get away from the management which ts all too rar lhere 
board and at something better. They may can tle d t t ( tes tl 
not be noticed for some time, but any right way, in one detail of it, of conduct 
man who more than fills his position will ing a business, and we have the most indi 
some time, sooner or later, be discovered putable evidence that in this cas¢ 
\ DraFrrsMAN success The same endorse 
ie namone ment of success seems, as f I hav 
° ; ; 
Letters From Practical Men, 0%». © follow the same practice every 
sea’ whet These met have beet complete 
Shaft Couplings. nd ready and fully equipped under 
Editor American Machinist: < . 
\t page 1014 of your journal an int : 
sting article appeared on “Shaft Coup =" . 
lings.”’ Having lately had shafting troubles ' 
f my ewn, I would like to add my expe: am 
ence. While I do not intend to criticiz agi |) 
the style of coupling described by 4 
rrrespondent, I would like to say that we Pas 
ive found the vle, of w 
ret bette lited to W 
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ouragement rather than of discourage 
ment and this in both directions To be 
fully prepared for the functions of an 


iced position, and to be known to be 


the fullest possible promise of at 


ning that position when changes occur, 
nd to know that there is another ready 


» fill the position vacated 1s an assurance 

hat there will be no holding one back 
because his place cannot be readily filled 
n so convinced of the necessity of 

e understudy and of the advisability of 

etting every concern develop its own 
irking force from the bottom to the top 


I know of any long established 


ufficient 


Isine if of size to give it a 
full range of ability within itself, when | 
mw oof ch a concern advertising for, 
eeking by other means, a superintend 





ent, or foremen, or men for other advanced 
itself, I 


from outside 


tion 
know that there is something wrong with 


its plans or its practices. The Army 


ind the Navy and the greatest of all or 
ganizations, the Roman Catholic Church, 
ire each a network of understudies, and 


from the low 


Pius X 


through them their men rise 


est to the highest positions, as has 


done. It is not easy to think of the Church 
being run in any other way. It would o« 
casion remark if advertisements were put 


out for a new pope, and if Methodists and 
Christian Scientists should be applying for 


the 


manufacturing § ¢ 


job. Big and otherwise respectable 


meerns do it and dont 


enough to ashamed of it o1 


know 
realize how it “gives them away 
Phe understudy arrangement that [ have 
1 1 1 e 
n mind never implies that the whole force: 
to keep continually sliding up bodily 
with undisturbed ranks except for th 


breaking off at the Not every one in 


the works, and indeed very few, are t 
run through the whole range of positions 
Some get to where they belong a long 


distance from the top and it is best for all 


to leave them there There must alway 


he going on a process of selection, and in 


ome cases of rejection (which is really 


part of the process) coincident with that 


f development or education. Each posi 
on is thus filled by the probably best 
nstead of the possibly good or the not 


all 


expected of anyone brought in 


that can be 
the 


impossibly best, which is 
from 
outside 

This filling of shop positions by drawing 
in strangers from other shops leads, when 
vou analvze it. to some rather curious re 


sults. A and B, 


not in the same town and 


not knowing much, if anything, of each 
other, but enagegd in the same line of 
business and having shops not differing 
much from each other in size or other 
general particulars, may each take a no 
tion that they want some “new blood” in 
the works. Each may want, say, a fore 
man, and each may finally get a wel 
recommended man from the shop of the 


other The getting of the two men of 


course will not usually occur at the same 


time, but that makes no difference at all 
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getting 


shop and the 


micr¢ 


Now, what is gained by th 


of the man from A in B 
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misrepresentation had | 


hastily written s 
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man from B in A’s shop? Neither A nor gard to the strain placed upon studs hold 
B would for a moment concede that the ng a cover upon a vessel, the interior « 
other shop was the better one, or that which is subject to ste 1 or other pre 
it had any better facilities or influences for ire 
developing competent and desirable men Only too true I nark that the 
vet eacl will por l l be congratulating I l] some tho Go! ess wi ng do é I 
himself about having secured a new man Mr. Swif nd “rash venture f 
ind will be expecting great things from criticising the editorial in the M. 1) 
him, when, as a matt f fact, each man /l orld, of Lond appears goodly | 
could and would presumably have don tion of colun f gumel whicl f 
better in the shop where he was familia T thougl claim lit t 
with the personnel, the facilities, the mate reason 
rials and the general run of the business Now s he distinctly mak Ss 
If anyone will quietly look up for him hat “the fact of course is that 
elf the history of a number of shops that pressure under the cover does 1 add 
have existed long enough to have acquired nvthing t | be ten if the 
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THE SAFETY VALVE ON THE MONKEY WRENCH 
habits of management, and note thos olt: tension ready ficient to resis 
which have been notorious for frequently it,’ let us analyze the subject and find ou 
advertising for or otherwise seeking for if possible, t how houghtless” the 
outside talent and reliability, and then note’ prefessor and the editorial hor we! 
those which have been able to develop Suppose we have a cylinder like 4 pr 
from their own force the men for each vided with a head secured by, say, s1% 
position as they have been wanted, by the studs. Let the joit be a flat ground }¢ 
quiet operation of the understudy idea, it made tight by the pri re ot the nut 
will be strange if he does not realize that alone Now when the head is in place 
the understudy 1s very necessary in the nd metal to metal, let us apply a wren 
successful operation of any large establish to each nut, turning it far « iwh to sul 
ment TECUMSEH SWIFT ect its stud to a tension of, say, 1,000 
— - pounds. In order that this tension can be 
The Safety Valve on the Monkey Wrench. placed on the stud, it is necessary that the 
1} t ; 
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At page 1060 Tecumseh Swift, tak 
Produced 


Nuts,” recalls 


ISQ5 in crit 


ing up the. question of “Strains 


ightening of 


by Excessive T 
his icising 


He 


had 


“rash venture’ of 


a most respected and able professor 
this 


further states that professor 


a greater 
has been su 
form, for the 


pressed th 


elastic t 
stud, too, 
change of 
which co: 


stretched tl 
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is condition has, for the I submit one more illustration which is’ and I believe | n by eans the first 


Now in B tl 


sake of clearness, been slightly exagger- a parallel case, but in which the load due’ to advance the 1 ry in t e « 


ated. The metal in the head has been’ to the compression of the head is subst that there may | thing too many 
compressed, as shown by the shaded por- tuted by an equivalent weight At D let improv I 


tions. The tension in the stud has caused the head a be supported by six studs l the mass of 


it to slightly contract in area. For sake of Now, instead of screwing up on each stud’ haps g 
1 ‘ 1 1 1 ] + ‘ ; ; 
clearness, and in order that the argument until the stud tension 1s 1,000 pounds, let u sates f 
may no r de too cumbersome, the vat iway the nuts until the head stands 
f effect on the nge and nut has been clear of the cylinder flang it J Phi Is 
neglected ‘ ) g equal an oppo 12 2 6,000 weight nd if eac t 
site dire¢ does not affect the result s be ng ey é S g 
Now it , evident tl thic dicta: /p s 1.000 D ¢ 
tion Is ‘ st posed by es ( lit 
t Wren \ f 
In Mr. S g ( ‘ 1 oOo { (x 
en t 1) r 1 t ( ( ) 1) \ 
| | 
} V¢ } r ) +} + <x) ( S 
exten T ( I ¢ + 
' 
eee al f 
t Ss | \ te 6.000 
\ : f t What 
is o pre é reg mo 
he I t at . 
é ‘ G 
\ S f ‘ tel 
is rete t f ot ( t 
1 Tac ) \ tac t ri . 
S pre ed. ) tially 
S \\ p r st < CE ) 
subjecter . S ficient R G. G 
, ; ; 
Stretch t l a e thre | 
mpre f e metal of the head. fo1 Another Universal Joint. ( ( 
this could \ effected id I \ \l 
1 1 | ] ; 1 
ustrated ( which d is shown L ¢ I 
stretched far ¢ ugh to comple Vv releve nt ery sill ( | I { 
ie compression of the h 1 iterial and vy me at pag 4 diffe e being t 
illow it to retur s normal thickness f t eeve re 
' 
le ONLY pr Wilhere he I Ss W ad i 


be completely removed 











vi re, TSM TH lye tre 
We know that any extension of a metal ¢ ( vorst enemy) t 1 ft 
from a normal length requires the applica 


tion of force, and that of two extensions 





within the elastic limit, in the same piece , = with triang 
' ‘ 


the greater requires the greatest force \ NOTHER NIVERSAL JOINT i spring ) 


Now since with t boar t a ngole nd | 


we =- & m or nv 


the force necessary to produce m+ n must ut The semicircular shoe at the back ot they 

necessarily have been greater than that re the ball, and through which the p | i f t 
quired to produce either m or n alone minimizes the wear on the pi Swedish ruling 

But the extension m is due to the wrench C. H. Ramsey havent | t 1 t t if 
strain, and since mt does not become less = : Altenedet ater nite hing 


upon the application of the steam load, 1s Too Many * Facilities’’ for Drattsmen— Pens I w d not 1 for n\ t r pet 
still part of the load when the steam load Pocketbooks. very i nd 


is applied. Now the latter causes the extra) Editor American Machinist Which is much Id. It « 


elongation , which is added to m, and thi “Sinplity, simplify, simplity,” w fi lad 
total stud load is therefore: strain due to text for one of the best sermons I ever _ pet 
wrench + load due to steam pressure read on how to live the profitable, normal ed t ruling per I for writing 
[he above case is analogous to that of healthy life, and the spirit moves me to s hard 

1 1 ] . 
a spring balance as shown at F, because preach a little sermon ng 1 ’ t 
each successive addition of load to the pan’ lines using this same text. What has set purpose 1 Swed { would | i 
causes a greater extension of the spring, me going this time is the number of handy — ure, ' ed th wedg 
and an addition of one weight to that little gimeracks for draftsmen that our crew” pet ts fi t 
already on the pan increases the load, not friends have been showing us lately. In a t 
by a portion of its weight but by its whole designing machinery and in most lines of — blade 


weight. 
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The simplify, simplify business applies 
pocketbooks, which have 


little 


to mechanical 
been receiving quite a attention of 
late I the 
Nystrom and quoted by Kent in his pref 
following. It is this: 
should his own 


proceeds in study and 


have found advice given by 


ace well worth 


“Every engineer make 


pocketbook, as he 
practice, to suit his particular business.”’ 
Of which contains 


course pocketbook 


generally desired must have 


everything 
much that useless to the individual, and 
the 
for the particular thing wanted is consid 
erable I 
book 


find 


time it takes to hunt through this mass 
a pocket 
I did not 
t expedient to insert one of my own 
the 


never seen 


that 


have vet 


with so good an index 


covering topics I refer to most fre 
many little items scat 
books 
most useful information of which no men 


One 


quently There are 


tered about in these that contain 


tion 1s made in the index cannot 


help coming acr them frequently, but if 


t ] ror tren 
he sets out to OK Tor particulat 


SOM 


might as well be hunting for the 


one he 
traditional needle in the haymow 


Those 


have 


tried 


found the 


who have Nystrom’s plan 
worst drawbacks 


the 


probably 
to these home-mad« pocketbooks to be 
difficulty of adding new matter in its prop 
er place and of removing obsolete matte1 
Of 


overcomes these troubles, but. 


course Mr. Halsey’s knowledge box 
with all its 
good points, it 1s cumbersome, and, if kept 
get at for the 
want so often. | 
Holy of Holies, 


I store things quite too rare and 


locked, too much trouble to 
common things we 


use 


mine as a sort of where 
valuable 
to leave around loose 

It occurs to me that the loose leaf index 
book that I described at page 734 would be 
indi 


vidual pocketbook, as the difficulty of put 


a most acceptable foundation for an 


ting in and taking out matter is entirely 
done away with. I believe a vest-pocket 
edition would be a very handy note-book 
for an engineer who does much outside 
My get 


the covers come off and they go to pieces 


work note-books soon shabby, 
generally while the pages are yet in good 
shape. As I dislike to make pencil notes 
in the same book with my reference tables. 


etc., I books, 


while, if I loose 


am obliged to carry two 


with 
leaves, it would cure both these troubles 


had a small one 
The 6xg-inch is the smallest one I know 
of: if there is 
I should be glad to 
can be had E 


a smaller one on the market 


very learn where it 


R. PLAIstep 


Measuring External Thread Diameters 
Editor American Machinist: 
7 \cme” 


External 


At page 1165 is a correction by 


} 


of my article on ‘Measuring 


Screw Thread Diameters.” I am = glad 


t tt 
Lal 


ention has been called to the errors, 


and should have used greater care when 


writing the formulas. The errors require 


that new diameters be found for the test 
wire, and I enclose a corrected list of 
sam Regarding the diameter of tap at 


root of thread, I learn from the extra for 
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mula given by “Acme” that the 0.01 inch 


clearance between bottom of thread groove 


on screw and top of thread in nut is 
created by making the bore of nut blank 
0.02 inch larger in diameter than the 
diameter of screw at root of thread, and 
the necessity for the tap being 0.02 inch 
larger in diameter than the screw at root 


of thread is thus done away with; conse 
quently the same thread tool gage can be 

thread to 
The depth of thread on 


used in grinding ls for tap 


I 


screw and nut 
tap will then be 0.01 inch greater than the 


The 


written as fol 


depth of thread on screw or 1n nut 
formulas should have been 
; 

IOWS: 


FORMULAS. 


For screw and nu For tap 


p lead= | p=lead= - 


7 
d=? 
2 
a=pX 6293 


+O. Ol 


C— 


feat Ano ¢ 2 


eanda pX .6293 +-O COS2 


C=p X.3707 cand 6=pX.3707 2.0052 
b=C—0.0052 

a+0o.0052 

[The diameter of a wire which will be 


flush with tops of thread on tap when laid 


in thread groove will be as follows 
Threads per Inch Diam. of Wire. 

0.4913 

1'/2 0.3094 

I . 0.3288 

134 . 0.2824 

2 0.2470 

2 0.1989 

3 0.1004 

j 0.1278 

= O.1014 

6 0.0852 

7 0.07 36 

Ss 0.0049 

rs) . 0.0581 

1O , ee 0.0527 

To find diameter of wire 
Rad. of wire section side opp. side 
adj tan. 37° 45 
p X.6293 + .0052 x 77428. 
2 

Diam. of wire = (fX.6293+.0 52) .77428. 


WALTER CANTELO 


The Use of Tracing Cloth. 

Editor American Machinist: 
At page 1164, Mr. Alonzo G 
takes issue with Mr. Ramsey in regard to 


Collins 


which side of the tracing cloth should be 
used, saving that the work is neater when 
done on the glossy side, that there is less 


wear of the pen and that changes are mort 


easily made 


Allow me to take exception to each and 
every one of these statements. My expert 
ence has been extensive, as my first trac 
ings were made about twenty-seven years 
ago, and since that time I have seen the 
old style tracing cloth, glazed on both 
sides, abandoned. Later I have seen the 


gradual transition from tracings made in 
tl of the cloth to 


variably on the @2 azed side 
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tracings made mostly on the dull side 
Personally, I have made some thousands 
of tracings and the result of my experience 
leads me to the that the 
dull side should always be used, first be 

Mr the 
flatter after completion; 


third, 


fourth, 


firm conviction 


cause, as states, 


will be 


Ramsey 


tracing 
second, 
because it looks better; because it 1s 


much more easily made; becaus« 


erasures and alterations can be easily made 


without leaving any perceptible trace 
while if made on the glossy side they ruin 
the appearance of the tracing 
I cannot too strongly indorse Mr. Ra 
ey’s position in antagonis the b 
a ind utterly indefensible practice ot 
filing tracings in rolls. While the roll 
ip tracing may be pardoned where 
filing system has been mpted, its « 
em convenien¢ yught to put it out of 
Quest \ | r¢ SVST If 
f the advocates of ed-up ZS 
to make few )] e] yn tracings 
t had been led f ( neé the 
would need only a single experience with 
( cing to e them of 
dvantages of the | I L. O. Dans 


Making Spring Chucks for Screw Machines. 
\I ichit ist 


here given of how 


\merican 


description 


spring chucks are made 1s presented 
as showing the best method. In fact, I 
hope that someone who manutactures such 
chucks for bench and jewelers’ lathes will 


tell they do it. The finish and ac- 
their 


us how 


curacy required in manufacture 1s 


warranted in some of the larger siz 


a description of methods of making them 


would make interesting and _ instructive 
reading 
From a lathe where two chucks were 


made in a piece, as shown in Fig. 1, and in 


quantities of from two to a dozen, the job 


was transferred to a turret lathe when 


the manufacture of bicycle parts taught 
done in that machine 


us what could be 


with a forming tool, and Fig. 2 shows a 
collet or chuck formed sufficiently accurate 
with the back end faced and the clearance 
hole drilled and 


ered from the bar by a cutting-off tool in 


reamed, ready to be sev 


the cross-slide. The tools for this opera- 


tion are not shown, but will be readily 





imagined by anyone familiar with turret 
lathe work The next operation was t 
remove the tool marks at ./ and B with 
a file. The chucks were then put into 
machine of the right size and there held 
n the same manner as whe veing uses 
while the hole at the front was drilled 
bored and reamed and the d face 
When a screw machine was not availal 
the chucks were bored 1n the lathe fixture 
shown in Fig. 3 This w Id on t 

ve cente t ( 1 n iv-rest at 

EE acted as a hold-! ind ver, and did 
way with bolts, « It w ve noticed 
that the work ts_ he the same su 
taces as vhe | r t N Ir op 

is bite ‘ 
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of 


recess in piece F and then placed in the shown in Fig. 4, which were designed to be arbor fitting the spind d lathe 
fixture. Tightening nut G forced the used in a universal milling machine lit busl t 
work into the tape! hole at H while the The steel adapter / was bored to fit th ous sizes of chucks fF ( 
back end was centered by piece / For chuck, formed with taper shank to fit the pressed against tl 


some time after making these chucks in hole in the spindle of the dividing head ing which expands 1 tt tly 
lots of one hundred or more, they were and provided wit! re t imp N 





FL an" 













































































all split while held on an arbor or plug work and cause it to rotate with the hea t Q 

driven into the large hole in the back end. — spindle Phe spe foot stock was lease the cl Set t ( 
and as this hole varied in size the plug = made t place of the regula ( g t ing 

would not fit properly, and often enlarged and was provided with spindles like A ( c ( V. R 


the back end and caused annoyance while | to fit different cl With these fixture 


being inserted and removed n addition the wor vas not bruised, the slots were The Boiling of a Revolving Mass of Water 
to this the hol as not Ways exactly centr nd the time required t plit the Editor American Machi 
true, and this increased tl ility of the chuck greatly reduced from former \t page 
saw slots not being tral ] support practice For r ! ind od« ed revolving 
the chuck at the tront at 1 1 revent the chuck Spit dle Wit 1 60 d gore cnd Wa 1 212 deg! 
work from coming ff . a irbor, used \fter removing the burt ind hard \\ I 
block was placed against the front end ening, the « were polished and t 
and the foot center was forced up against back end drawn to a spring temper | 
it but did not hold it centra hese diff hold them while polishing, the 
ilties were f SI gy I Fig 





ing 


use 


for 
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With 
be 
impossible to figure the required tempera 


and the angular velocity be known 


out knowing these two facts it would 
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Fig. 5 1s a vertical section and Fig. 6 a 
side elevation of the case. By referring to 


Fig. 2 the doors which are opened to allow 
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of 


ends 


are notched to receive the sup- 


which are hung on pins 


A to be ad- 


porting clips C, 
and allow the drawing board 





ture to make the water boil. This is a_ the board to be drawn out will be clearly justed to any desired angle. At the inner 
case of kinetic energy being transformed een. Each of these doors has, as will be end of each of the strips B is attached by 
into pressure energy noticed, a shelf or tray upon which are a flush-head bolt an arm JD, which is 
CLINTON ALVORD kept drawing instruments, ink, etc., and notched and rests against the crossbar of 
si is the doors are hinged, they may be the case, and in connection with arms ( 
Combination Drawing Table, Bookcase and swung to any desired position Instru holds the drawing board in a rigid pos 
Writing Desk for the Home. nents and ink may be left on these shelves tion. The dotted lines at E show tl 
iKditor American Machinist when the case is closed. The vertical se ird in a nearly vertical position, ready 
I herewith send you a drawing of acon tion, Fig. 5, shows the drawing board in to slide into the case, the slotted supports 
‘ ] \ og vl ho rhe Ast ind WI vorking p sition: and t} is 1eW sh WS / tllowing thy ) ird to drt ' d wn and 
} 
z aaa ,: SSSI PIII ALISISPID ADEN PPL IOLI ef) 
| } | 
j | 
| j 
j 
D { | 
! 4 
‘ 
4 Ve , ? 
4 af - 
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Ps } | 
f ; 
rc , A | 
x == ———— 
4 , | 
3 } 
yr. | —_ 
7 <> en 
| _* 5 4 | 
5 iss x , | | | =~ 
M |’ | ee * | 
+ ly = 
; th } 
Plate tla Sa | E i 4 
1% iS ‘ , ee | ee 
* 14 * 1 
ford 
' 1 +h i 
i 
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eT Sil _lep =| | 
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> } } * | 
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| | & urd Wire i\ 
ia | : Hooks \ Ww 
| r < \ya 
| | \Y \ 4 > 
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| : } L + 2 4st Hi Z uz r _ ~ | 
- 
i a ) ats 3A | 
| ) - * i | e 
t rae vat eel _ ead 
i i 
“4 . 1 bal i * Wt; Fl r. 5 FIG, 
40 ~ dine an 8 
FIG. 4 
COMBINATION DRAWING TABLE, BOOKCASE AND WRITING DESK FOR THE HOMI 
desk—designed especially for home also the way the board is supported, and) swing back into the pos dicated 
where everything that is required for slid back out of sight into the case. On the at G Just above the drawing board is 
drawing may be found ready for use, and under side of the board 4 there are two shown in section the writing desk cabinet 
which, when through using, may be closed, slotted cleats—one at each side, and two and also the compartment at the top, in 
thus making suitable piece of furniture supporting strips B, also slotted, the cleats which may be kept text books, etc. Under- 
the library r study and strips being held in place by bolts neath the drawing board is drawer for 
Figs. 1 and 2, which are horizontal sec whose heads are flush with the inside of  tlat sheets of paper, T-square and triangles 
tions through the case, show the drawing the cleats, blind nuts being used here. In space H under the inch board are 
board extended; Fig. 3 is a plan and Fig. 4 This allows the board to be slid in and out hooks to hold rolls of paper, and these 
a front view of the completed case closed; as required. The lower edges of strips B may be reached by means of the lower 
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The 


triangular end pieces 


board is fastened to 


The short 


doors. inch 
ends ot 
supports C swing by these end pieces, and 
when the supports are swung down they 
front. If it is de 


are flush with the case 


sired to have a drawing case only, the case 
may be capped al ase, 
which may be made of wood 
—oak, for instance—may 
fastening to the wall o1 

rkers 


outfit will home we 
Wa. Run 


appt il to il] 


‘Infallible Expert Advice Free.”’ 


Editor American Machinist 


Your editorial at page 1162 under the 
above title is particularly interesting to me 
because ot Ssevel Instances ve re 
cently come to my attention 

Some months ago I was talking w 
machinery manufacturer who happened t 
sav that he had just purchase hundre¢ 





copies ot a paper which ha 


his 


machine 


They sent me the article said he, 
“recommending my machine very highly 
and saving thev were going publish 
without any « ge nted t 
know if I woul ke to b some copii 
of that issue 5 ce ‘ hem a 
cut an 1 100 cop Here it 
S, vi can see f elf l wish now 
I hadt sent the ( f I believe 
t 1s | Take \ sec yi \¢ even 
sent a mal ere t ee mv mat e ¢ my 
fact Try If they d ¢ 1 tha 1 [ would 
have thought maybe it wa g Bi 
they've got my $15 now 

Yes, they u s $15 he 
f. nd the ¢ ract¢ tt cle 

Again, and n ¢ ecently, dvertising 
solicitor called on a company which 1s 
making automobiles \ fte ome talk the 
solicitor was told that if he desired, th 
company would send him a nice descrip 
tion of their machine and would buy som 
-opies of the issue that contained the arti 
cle. On being asked why they d ed t 
do this, he was show1 il \ had 
just been sent to them Phe ew 
yf the usual sor eterred \ r ec 
itorial, but had the particular request at 
tached that the company sl dd t 
a description of their machines. What had 
been prepared was simply the 
“‘meat’’? was to be added 

The advertising manager of the company 
told the solicitor that he had no knowledg« 
whatever of the paper or its methods, had 
in fact never seen a copy f it, but he 
thought the article was a good one! Bea 
in mind, there was nothing in the article 
except the usual statements that some sub 
scriber had made a request of the edit 


and he had called upon his unlimited 
ber of “examiners,” so 


found the only article on the market worth 


looking at. One would think t after 
that much investigation they need not 
have bothered about asking the autom«e 

bile company describe the machines 
The examiners surely oug! be able 
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to do a little thing like that, after doing 
so much 

Now, these instances are not at all 
uncommon, but what surprises me ts that 


there are so many “lambs” left. The man 
ufacturer first eferred t had €C1 
clive Dusiness TO! ver thirty ye S Phe 
idvertising manager of the other company 
howeve was probably n ver twenty 
even or thirtv ve but was d enoug 
have been inf e { suc hemes 
lhe whole thing planne¢ h « 
a pp ( 
\ Op ( iny 
\ s perfectly dona rdinary 
( | ) | I \ en | 
I e¢ \ ‘ rpris 
g gl l \ I ( expe 
( for t 
‘ CX] ig 
epresent stance of t 
t +8) 
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cle Y Ne | Be 
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e ft ele t t 
t f ( ‘ t r t ( 
‘ 1 ) \ fac ) ‘ 
( equa T r ( ( 
} } 
« ¢ \ r ( 
ne minute ea ‘ rT Powe 
I 
} ' ] ] 
1 T p¢ ( T ( \ ( 
j j } en ed | tac 
| ; oO ] " 
~ ‘ i ’ 
) 
Re \ 1 r r 
brake t rse-power 
lacto1 
area of ¢ per Miuute in Are wmuche 


| e 2} p ; net t ( . 
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H. L. Wernerset 
Spring Actuated Working Parts — Making a 
Spring With a Threading Tool. 


Editor American Machinist 


( ms and le r thy il , ‘ 
echanism which requir: pring 
te return 1 ement S etime , 
visable to reverse this neement whers 
there dang« f bre ng clogging 
t} ner lO ¢ +] 
nl ype t Gg f) t ¢ e fu 
tions usually pe t ed \ the cal 
pe ve n g parts a p ed bv the 
1 na tl 1 ‘ +} 
ring allt Lil¢ 1 n ( \ 
positive g p Chet , ‘ f 
clogging o1 ccident t y part, the 
springs, while s ng enough to do the 
required wor \ not be trong et 191 
to work while the hine obstructed 


but will simply t t pe ‘ t 
ire set right agai 
Chere difteret | 
principle I ms l 
rejecting the idea, 4 ¢ 
springs 1 ' 
an nning the ( 
i N y ‘ 
‘ 
IX ( 
The German Machine Tool Business. 
( | 
( 
| 
f 
? ? }] , 
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Spain promises great things by and by, 
particularly for the marine Phe United 
States, 1t was said, must be given up as 


hopeless because of its own development 


f machine making 


Die Work for Medals, Jewelry and Art Goods. 


BY JOSEPH \ WOODWORTH 





The cutting and engraving of steel dies 
for the embossing of medals, jewelry and 
fine sheet metal work is an art by itself, 
an art that, besides mechanical skill and 
a knowledge of the use of metal-working 
tools, require natural talent for that 

ne of worl lo become skilled in die 

nking it absolutely necessary that one 
hould) possess that artistic ability that 

mes from the love of things beautiful 
Without it ability the die-sinker is 
merely workman 

In making the dies for medals, ete., the 
nost approved practice is as follows: Tak 
ing blank ready to be cut, Fig. 1, we 
grind tl face dead smooth and_ then 
either copper it with a solution of sulphate 
f copper or give it a thin coat of zing 
white and allow it to dry We sketch the 
medallion portion on this surface, as in 
lig d cut away to the necessary 

4 ¥ q y 
7 Nee 
f 
\ 
Fig 5 
IV \GES IN ENGRAVING A HOB FOR SINK 
ING \ MEDAL DI 
depth a the outer sections until a pertect 


silhouette of the figure is exposed, as in 
this the coarser details are 


rifflers 


\tter 


cut in, using small chisels, and 


and boldly rounding all portions 


which are to appear thus, as shown in 


Phe ist 


work is to engrave and chase in the 


and most particular part 
of the 
fine artistic details until the work appears 
finished, as in Fig. 5 The “hob” for sink 


ing the die tor the face of the medal is 
thus made 


The 


is accomplished 


die 


ways, 


modeling of intricate patterns 


in different accord 


ing to the nature of the work, carving in 
wood, molding in plaster, mol ‘ing from 


“modelers’ wax” or molding in gelatine 
The 
well nigh obsolete 
For 
cast is the best First 
the 


plaster 


once most common method, but now 


was that of carving in 
wood large, bold designs the plaster 
a rough outline of 
work formed from freshly mixed 
\fter this 


carved into the desired form by keeping it 


has set it is cut or 


moist and using sharp wooden or brass 
tools; stcel tools will not do, as they rust 
rapidly In some cases modelers make 


their first model of clay, then make a plas 
ter or gelatine mold from this by casting ; 





AMERICAN MACHINIST 





and lastly a reproduction of the original 
model from this cast 

When a clay model has been made and 
it is desired to reproduce in gelatine, soak 


cold 


all the water 


the best white glue in water for 
four hours, drain off 
melt the 
kettle, 


will 


twenty 


and soaked glue in a water 


jacketed bringing it to a thickness 


which give it the consistency of soft 


rubber ,when cold. To prevent the gela 


tine from sticking, moisten the model with 
a mixture of lard oil and common soap 
Pour the glue upon the model, the latter 


being incased in a lead or board box; al 


mold to cool for about twelve 


low the 
hours, and then separate the cast from the 
model by gently around the edges 


y rapping 
of it. If the 


model has two surfaces from 


which casts are to be made, a_ thread 
should be attached to the back and ex 
tended out of the mold at both ends, so 


that it may be used for cutting open the 
mold and removing the model after the 
mold has cooled 

\nother good recipe for a gelatine mold 


Dissolve 20 parts of fine 


] - ] 


is the following: 


gelatine in 100 parts of hot water, and 
add part of tannin and the same amount 
of rock « indy \ mold made ot glue 1 
gelatine only will become more durable 1t 


lution of bichromate of potash and 


al . 


water is poured over it and the mold afte 


wards exposed in the sun. Use 1 part of 
bichromate to 10 parts of water. Always 
remember to oil all models before cover 


ing them with glue or gelatine, otherwise 


you will fail to secure a good mold and 
may warp the model 

To make impressions of dies in whicl 
the designs are very elaborate, or com 
posed of very fine lines and curves, us¢ 


“modeler’s wax.” To make this wax, take 


2 parts of beeswax to 1 part of bayberry 


wax; dissolve and mix well and then 


spread it over the die while warm, first 
moistening the face of the die with strong 
soap water to prevent sticking. To secure 


an impression of a large, bold design, use 


“dentist’s plaster,” mixing it with water 
until about as thick as molasses. It will 
be necessary to work fast, as the plaster 
will set quickly Wipe the face of the 
die with the lard oi] and common soap 


plaster over 
\fter 
die slightly 


mixture and then spread the 
the die, running it from end to end 
the 
and lay it aside for about twenty 


the plaster has set, heat 
minutes 
after which rap the edges of the die until 
the impression separates from it. In pour 
ing the plaster, allowing it to flow from 
side to side will prevent the formation of 
The 
ensured 


As 
in drying, it 


air b«bbles in the depression fur 


ther exclusion of the air may be 
by paddling or churning the plaster 
plaster shrinks considerably 
will be necessary to remove the cast from 
the model as soon as it is dry 

\s a rule, no matter how carefully plas 
ter casting 1s done, some defects will ap- 
will have to be 


the casts, which 


Wait 


pear in 


patched until they are thoroughly 
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cooled and then scrape the damaged sur- 


faces 
The dies used for bending and forming 


large articles of sheet metal 
Very little work is 
cast from a 


fac-simile of 


ornamental 
are usually cast iron 
done on such dies, as they are 
carefully prepared model, a 

the article to be formed, using it as a pat- 


tern and working out the die surfaces in 


a manner similar to the molding of a pat- 


tern in sand. Drop dies are often made 


in this way, and from these steel dies are 


dr. pped, producing them to almost the 


correct finished shape, thus dispensing 


with considerable difficult filing, chipping 


and graving 


\ll kinds of hollow ware, such as lamp 
hodies, artistic toilet cases, match safes 
such as Fig. 6, silver and Britannia ware 
and ornamental soft brass shapes, are pro- 
duced in almost exact reproductions of 
chased work by means of the “water die, 


ft the shown in Fig. 7 The “die” 


having the de- 


type 
consists of a hinged mold 

I These 
carefully 


ired decorations cut on the inside. 


molds are usually cast from 


carved models and are then finished and 
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\S EMBOSSED IN A 


vintet 


touched up until all fine details are 


and distinct \ 


Spx cial cl 


cessary f rT 


iron 1s Me 


the mold or “die” is placed under 


press and the she ll to be swell d and dec 


rated is filled with water and enclosed 
within it \ plunger fitted to the ram ot 
the press, and fitting the opening in the 
top of the mold tightly, descends and 
causes the confined fluid to swell out the 
metal into the designs in the mold. This 


is a very economic way of producing deco 


rated hollow and is used almost to 


the exclusion of all other 


ware, 
methods in the 


arge silverware establishments [To pro 


duce very plain figures, swells and shapes 


in soft metal, a piece of soft rubber is used 
the plunger compres 


as a swelling agent, 


sing it on the descent 


Flat stamped, embossed or raised sheet 
and 
operation and 


ain trimming 


metal articles are usually drawn 
stamped up in a. first 
trimmed afterwards in a pl 
die. Sometimes, when the designs are sim- 


ple or shallow, the articles are produced 


in one operation in a combination drawing 
and embossing die. This is not done as a 
rule, as the metal is apt to draw and form 


unequally, and thus the finding of a blank 
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which will draw up perfectly without fins 


or rough edges is very difficult 


the two operations are combined in a 


gressive die, in which the metal 1s 


vice versa, and then 


stamped and drawn, or 
| 


fed along and trimmed or blanked out 


In the making of the embossing dies 


several methods are in vogue. Sometimes 
both dies are made ot steel, or one of steel 


and one of copper or brass, or one of hard 
soft for 
bold 


and the ot 


bronze and one ot brass, while 


designs one di 


her of brass 


very large work of 


is made of cast iron 
dies for striking up gold 


metals the first 


In making steel 


silver and other valuable 


operation consists in carefully annealing 


the blank which is to form the master dic 
r “hob,” and then getting a dead smooth 


finish on the face, which is then cut and 


engraved until an exact reproduction ot 
the required design is raised on it. Care 
ful engraving and scraping and giving the 


proper amount of draft and radius to cet 


tain points will be necessary order t 
obviate the tendency of the me to cut 
apart while being worked; this will be 


lIIKEeELY rpendicular 


most 
presented \fter hay 


lines or surfaces 


ng finished and polished all portions of th 


design the may be hardened and 
drawn to a deep straw tempe We now 
ive mas hob which t 


to the ram of thi ess or of the drop han 
mer, W heve be use 
We now he ’ ealed hi 
nd carefully finish the p otton 
The master di Ss St ired 11 e press ran 
d the bla laced dire vy under 
Both faces f the dies ar rile and tl 


every detail nd line in the master di 


Tr} sll + 9717 ynch tf j 
nis Will require much time and 


patience ri @ necessary remove thi 
blank several times and cut away surpl 
metal thrown up \fter necessary 
amount of clearance has been given the 
sunken die, al | all points re yishec 
can be trimmed, faced and hardened and 
temperec | n this die a brass. bronze 


which 





s for coins umber rf si ire nk 
from the master ¢ which is kept for that 
purpose a thus the exact duplicati 
of the d Ssigt ssured na the dies 
For ¢« ne f ‘ oth die ire t ster 
In coin dies the date, which changes from 
vear to year, 1s stamped in by hand afte 
the impression of the “master” or hand 
cut die has been struck 

In using a master die for making im 


of the hob and the 


pressions the surfaces 

blank should be kept well oiled and the 
press should be turned very slowly by 
hand. By keeping the master die for mak 


ily 


} 


impressions, 0 exact duplicates of 


ing 


worn-out dies may be produced, this being 


not possible by any other method, as n 
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engraver can exactly duplicate his work 


by hand 


In making very large steel dies it will 


be found necessary to drop the blank hot 


Heat the blank to a cherry red, drop the 


master die, remove the blank, remove scale 


trim and work out surplus stock and then 


re-drop cold \ perfect impression will 


be produced in this mannet 

lhe making of bronze, brass or coppet 
dies for embossing thin, soft sheet metal 
in shallow designs and shapes is usually 


accomplished by first casting from wooden 


tterns, and the taking 


or modeled pa 

















ister cast of this, from which a mold ot 
matrix 1s secured whi carefully 
scraped and polished. This matrix should 
be of hard brass or bronze and the mold 
much softer metal, so that it may b 
torced or dropped Into it until i perfec 
impression appears t will be found in 
dies of this kind the rfaces wi 
\ r surpris nely ng Vv become 
d and tough throug lropping pr 
It must alway bered that in 
kinds of engraved d teature f 
uy portal ng 
Shell 
Taper 
Seat say 
Seat " 
imerwa MV 
Flé 7 \ WATER DI 
ecessity of cutting per a lepressio1 
d fissures, s » leave the high 
portions W p t x perfect! 
smoothed nd p shed ry I prevel 
the marring, marking or splitting of thi 
embossed side of the articl 
For the production of ornament tin 
are and other articles in which the orna 
nentatior coarse d bold m di 
ind bras b tt 1 ds are used 
These dies req t i I . { 
rroducs the plast nolds tf 
e dies can be relieved in deep p 
d thus it is not necessary I yut the 


When the article required to be embossed 


deep r where the de 
> 


very 

rnamentation are much raised, it will be 
with two sets of dies. One set—the first 
will have to be supplied with blank hold 
ers and a dic ving a rough outline of the 
required design. In this die the metal w 
be drawn from between the blank holde 
and into the die, and a crude impression 
f the required design w be given it 
The article should then be annealed 
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with less fuel being necessary, and the 


boiler being thus kept at a more even tem- 
The old rule of 35 square feet 
foot of 
surface, is seldom used in installing 


perature, 

of heating surface to 1 
grate 
new plants nowadays 


square 


It might pass with 


foot stack, but not with a well-de 


a. 25 
signed chimney 


I recall the case of a plant consisting of 


boilers, each 60 inches 


four return tubular 


by 18 feet, with forty-six 4-inch tubes, the 
draft being inch, where the grate sur 
face for each boiler was 16 square feet and 
each boiler furnished steam for 110 horse 
rower engine load \ recent installment 
f wat tube boilers has for each boiler 
600 tire feet of heating surface with 
50 squal feet of grat surface Of cour 
n these two plants the firing is on the a 
ernate plan, no heavy charge of fue 
( ering at ne timmy the entire grate su 
ce being pe tted. I cite these two in 
nces t how what being done, and I 
“now a furnace firm whose ratio of grat 
heating surface with their furnace 1s 
1 of the former to 66 of the latter, and 
‘ dd they are successful. So in stean 
economy at your works 1t may pay to in 
quire into details, and when vou do, there 
\\ be found quite difference in grate 
Were it n for ashe and wear and teat 
wire screen would appear to be a perfect 
type of a grate, due to the air space therein 
contained, for it 1s clear we need the fue 


to receive air so completely as to supply 
for the 


11 upply n ainly to be supplied under the 


oxygen to each atom of coal, and 


fuel Che grate, therefore, that contains 
the larger percentage of air space is more 
efficient than the one with less [ refer to 
the wire screen, not with the idea that 
such was practicable, but to make cleat 
the value of air space in grate surface 


Lots of cheap grates are on the market 
that have 30 to 35 per cent. air space 
These may be all right for sawdust and 


refuse of various kinds, but for coal, why 


not use grates with an air space of from 


50 to 
Che bet 


11 
tally 


60 per cent 


distribution of air inciden 


the 


ter 


reduces the wear of grates by 


rather at even 


For 


fire 


keeping them cooler, or an 


temperature, thus avoiding warping 


the ft coal we may Say, we need the 


ina bath of air which pushes up through 


the coals and reaches each blazing atom 


with enough oxygen to supply its needs 


Imagine trying to do this on a solid grate 


then note how the wire 


would answer It 


with no air space, 


t is clear then 
that air space, well divided, is important 
If you can get a good grate 
pet 
with 


with 50 to 60 
cent, air you are better off than 


With 


with irregular 


space, 


one of 30 per cent boilers 


loaded lightly, or loads, fur 


naces may be wasteful in the 


extreme 
and such waste not be noted, but when the 


evaporation reaches from 3 to 4 pounds of 


water per square foot of heating surface 


we get down to business and get out a 


search warrant for economy Che gentle 
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men with the patent grates are usually up 
on these topics, and, against the common 
grate put in with little thought of connec- 
tion with heating surface and draft, they 
are able to make a handsome showing and 


a profit for the buyer as well as them- 


selves. While the average superintendent 
has given this subject but little thought, 
the other fellow has, and usually knows 
his lines well 

The United States and several States 


have laws bearing on the relation of safety 


area in inches to grate surface in 


The State of Indiana recently 


valve 
square feet 
passed a boiler inspection law which em 


bodies the rule common in all the laws 


which I have thus far read This law 
calls for 1 square inch of safety valve area 
to 2 square feet of grate surface for a ball 


] 


ver valve, and for I square inch ot 


safety valve area to 3 square feet of grate 


surface with a pop or spring-loaded safety 


valve. This is the commonly accepted 
ratio, to which I am not disposed to ob 
ject, but rather to point out that it would 
seem proper to take up the efficiency of 
grate and draft in connection therewith 
However. as the rule has given good r« 
sults, we 1 ay waive that matter to take up 


Indiana a large number 


f boilers use natural gas as fuel and a less 
number use waste heat from furnaces 
Then there are the blast furnaces with 
their boilers supplied with blast furnace 


with any of these fuels 


do, 


gas Equipped 
evaporat 


of heat 


we may, and in practice 


much more water per square foot 


ing surface than with a hand-fired boiler 


with soft coal as fuel. The temperature 
is practically constant and may be called 
a straight line, while with soft coal it is 


With coal there is 


the efficiency of the heating sur 


a series of curves soot 
to low¢ r 
face, while with gas this does not trouble 


us. Clearly the evaporation can be higher 


and is often double that obtainable with 
common furnaces and soft coal. Now, I 
have seen boilers using such gas fuels 
without any grate surface. Puddle mills 
have no grate under the boilers With 
natural gas a very small grate surface is 


usually put in and then covered over with 


sheet iron. Blast furnaces usually keep a 


small coal fire on a small grate surface 


to light the gas with and to use whendown 


What rule, then, shall we go by in propor 
tioning our safety valve area for such 
boilers? Obviously the rules laid down 


by the quoted authorities depend on the 


fuel being coal and have not been brought 
date 


safety-valve ratio problem must be worked 


up to on gas or oil. Clearly our 


out on different lines than grate area. As 


noted often, no grates are used, and, ergo, 


then no satety valve under a strict legal 
reading of the law 


What rule, 


such conditions ? 


should be 
I believe we should for 
the 


then, applied for 


equal heating surface increase valve 
ratio due to increased evaporation 
This 


vastly 


foot 


should be done by 


per 


square 
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having two valves set closely together, say, 


to exceed 5 pounds apart. Two valves 


not 

are better than one large one containing 
the same amount of square inches. I am 
not in favor of the valves being set 10 


pounds apart, as too often such valves 
sediment. 


} 


pecome 


stick, due to non use, mud and 


Any valve, either pop or lever, may 


inoperative, and this is not known until 
the danger point is near \ recent ex- 
plosion in this is reported due to such 
practice The valves set, say, 5 pounds 
higher, must be pulled daily by the eng: 
neer—not the water tender. Going bac 
to the heating Surface again \ t rat f 
safety valve area to heating surface shi ( 


be used? In my opinion, we shall not er 
if we make it 25 square inches of pop 
valve area to 1,000 square feet of heating 
urface. With increased evaporation comes 
the fact we use less men per boil 1 
water tender being able to look after ma 

boilers Therefore W ¢ SI yuld safeguat 1 


this man fully. Owners ol 


of course, but they also object to expl 
sions. They need education on 


The safety valve ratio should depend 


heating surface effectiveness nd 

gas and oil fuels, the ratio herein presente: 
s the result of some experiet vith | 
ers using thi fuels 


With forced draft and with great drat 


due to high cl neys g mode 
plants now have, we need plent f safe 
valve area The sudden ppage of ar 
engine of from 500 to 2,000 Irse-pow 
sends the pressure up quickly d only t 
best of valves should 1 llowed: that is 
pop valves 

[ am not selling pop valves nor in any 
way interested in them, save nn Inspect 


But | 


have noted in years of experience 


the faults of the ball an er type, an 
honestly prefer the pop just as you may 
through experience prefer Corliss to 

plain slide-valve engine [ believe thes 


} 


should reach beyond the e1 


there 


views 


room (they will get all right) and 
get in the office to the 
the “Old Man.” 


the layout looks up to him too 


superintendent and 


He pays the freight, and 


ften with 


such awe that they hate to mention buying 


grates or pop valves and so they plug along, 


way back on ec and safety and way 


momy 


up on coal bills r. T. PARKER 


Chicago 


Improvement in German Machinery Trade. 
the 


Statistics of (serman 


Foreign trad 
half year ending 
1 


b rt | 11 


machinery as c 


Empire for the June 30, 


1903, show an increase 1e exports 


mpared 


imports of 
the first half of 


and 


with 1902 Some of the 


figures for these half years are as follows: 


Machine-tool imports, metric 


1903, 1,053 


tons ; 1902, 679 tons; machine-tool exports, 
1903, 9,700 tons; 1902, 8,266 tons. Steam 
engines, imports, 1903, 457 tons; 1902, 
1,406 tons Exports of same, 1903, 9,927 


tons; 1902, tons. Electrical machine 


ry, imports, 


9.531 


1903, 309 tons; 1902, 704 tons 


Exports of same, 1903, 6,283 tons; 1902, 




















August 27, 1903. 


5,977 tons. Hoisting machinery, imports, 
1903, 1,123 tons; 1902, 354 tons. Exports 
of same, 1903, 4,836 tons; 1902, 3,825 tons. 
Pumps, imports, 1903, 481 tons; 1902, 349 
tons. Exports of same, 1903, 4,030 tons; 
1902, 2,422 tons. Cotton-spinning machine 
ry, imports, 1903, 3,300 tons; 1902, 2,918 


tons. Exports of same, 1903, 1,407 tons; 





1902, 2,233 tons \gri 





31.498 tons; 1902, 27,850 tons Exports 
ot same, 1903, 110,815 tons; 1902, 101,239 
Diametral Gear System Attacked. 

In England, where the “diametral pitel 

VSte for to dg g 
people are begi1 g to quest s ad 
g nd re W ( I tiie 
chanical jou g bre 
t to In The Al ld of 
\ugust 7 we f id a ; ect 
Watchorn, in which he \ 
[ t t ‘ \ stant ( 
( ] vstel ( r the 1 
; lea as as as i 
R ut th e plenty of pub 
dw greatly ( 1 
t ns ( ad lf \ he 
( fo 
e shop | det ed 
ntage I Iw 
rm and whe« . O ( 
ete 5 pite | t \\ ( say 
he tu [w 1 WO! 0.628 11 


He would s f he were o1 
re | re ) yvouk 
wan OU \ whet ti 
ther il 1 t oht tt t + if 
uld t W eC 
0.625 i ] d te the t ‘ ¢ +] 
‘ pit S | ‘ d read 


svsten : 4 uting ( s\ \ 
when one will do 
Though his letter is dated Notting] 
Mr. Watchorn’s limitation of the turn: 
el rks t r I \ | g ] tne 
nd the us¢ T tii 1 
ike us ispect tl \me n 
disgu ¢ 


Steel Tool Hardening According to Bohler Patent. 


It is well known that the manufacture of 
ipid cutting steels |] gv particula 
nterest to the procedure teel harde 
ng The well-known firm Ge Bohlet 


to further experiments Che patent was 
applied for June 13, 1900, at time when 
he rapid cutting steels [American] were 
exciting surpris¢ it the P. | xpositio 


this veal has the patent been issued It 


* Translated and abrideed from the ‘‘ Zeittschrift fiir 
Werkzeugmaschinen und Werkzeuge,’’ by E. P. Buffet 
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herefore seems that obtaining the patent For the attainme: 
was attended with great difficulty, and ap- it is advisable in the composition of st 


} ’ wt ] +7 +} 1 
parently opposition must have been for this object, or occasionally in the p 





aroused. We give the contents of the pat- duction of steel alloy, t ep within ce 
Fell ] wd that ¢ 
ent description, as tollows tain limits It een found th 
The present invention relates to a pro steel lov Oo 1m 
cess for hardening tools t Chromium, cent f Chromiur ! t I per cet 
Tungsten or occasionally Molybdenum yf one or mot C1 f the cl 
stec which gives the property i b g 9 des ( 
1 Spe il extent nsensidi« he I 
fluence of frictional heat f f 
It is know d f stes f riect 
espe \ vi Ve 1 \W 
Chro ri | ost ‘ ( } 
Molybdenun ( dt t 
tools mad f , S14 
de ge |) ( dl cl I 
vorking t () o )r 
Stee er ( ¢ 
ste \ 
were ed ( 
p t ( . } 
t 
}) n < gy « \\ n 
e p experienc g 
I ( eC ( t t 
\ you S40 Q ( t ( 
! 
te Te { ( 
~ ( \ 
_ 7? ‘ 
pres ‘ e { | 
ed 
T 1 ea | \ t t ( t 
( 1 te 
pe ture ch dk ( t 
p dees temp erg 
é eg 1 é 1 1Oo0o0 dé 
ore nd eve 1100 ore Cs | 
ci manner ret isef 
ness evel t hig t I ture produced I S40 Vt 
\ ctio1 du é Q 1 indee ) ( 
ethicr \ case degre l 
t \\ they ‘ eated de 
harden th t 
| ¢ ef] | 
rding 1 +] present inven , _ 1 O00 OO 
d Th lt t ‘ + f ‘ ) fu 
ore i } t ot ft ‘ “ ¢ ¢ e” I 
; thre t q 0 i ( 
The pr hardening proc | 
ent V tl Tt ¢ thie 1 
de blv a ¢ ‘ point 1 | | 
ge dk true that at 
eratures etwet S40 O00 deg 
( ent thie pr eT ‘ ] t tee { 
wenced ut | By a d 
oI ft heat be sury sed there ente} Q00 1 00 c ( 
ct 1 tew 1) ‘ 1 \ ( { 
exhibited 1 r Cle dre { © +& 
g pows I eS] g ethcier 
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Mr. Fish on Railroad Consolidations. 


Mr. Stuyvesant Fish, president of the 


Illinois Central, has, it seems, been pro- 
claiming his belief in the propriety of rail- 
road consol:da:ion and attribute; to such 
results 


consolidations very beneficent 


Though we do not know about Mr 
Fish’s personal equipment or qualifications 
for deep thinking in these matters, we sus 
pect that generally speaking your true rail 
road official is not a competent judge in 
these matters as to whether results of rail- 
in a broad sense, 


He is trained to 


road consolidations are, 
beneficial or otherwise. 
consider one thing, and that is dividends, 
or interest on bonds, or whatever else the 
road's earnings may be devoted to, and 1s 
not apt to look very far beyond that point 
The public, however, must necessarily look 
at other aspects ¢ f the case and much be 
yond the point of mere to bond 
holders l 


iers, 
little 


payment 


and stockhole and there can be 


doubt that, constdering the entire 


body of manufacturers, business men and 


consumers—that 1s to say, all the people of 


this country—complete railroad consolida 


tion under private ownership would be an 
something it 1 


anachronism amd 1s 


il] permitted \s an 
New 


there is a con 


scarcely be 
f this we find the 
Evening Post, which, if 
servative paper published in the country, 


Mr 


men 


is conservative, saying, in relation to 


Fish’s pronouncement that, “if the 
who are putting through these deals cannot 


see that they are on the straight road to 


state ownership it is because they are wil 
fact 1s probably that a 


of the 


fully blind.” The 


very great majority American peo 
ple of the present time would be averse to 
t proposition to put the railroads under 


tate ownership; but if it were a question 


of putting the country under railroad own 


ership or the railroads under the country’s 
ownership, then there can be no doubt that 
the latter alternative would be chosen, par 
ticularly so when we do find examples in 


Kurope—in Switzerland, Germany, France 


and elsewhere—ot government owned 
roads that are managed well enough 
for all practical purposes We be 
lieve that real monopolies, such as most 


if not all railroads are, will not forever be 


protected in their operations by the errone 
ous but now too prevalent notion that all 
that all are 


fall to 


corporations are alike and 


monopolies that must stand o1 


g.ther. The majority of the people of this 
country would undoubtedly prefer that 
railroads should continue under private 


ownership and control, but their attitud 
might be changed with regard to that ques 
tion and nobody can do so much to change 
it as those who control the roads and direct 
their policies. Perhaps some of those offi 
cials who see the drift of things think that 
government ownership of railroads will 
simply mean the exchange of present stocks 
and railroad bonds for government bonds 
of equal or nearly equal market value: 
but anyone who thinks of the matter will 


that the 


W hich 


be apt to conclude events 
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ownership 


bring about government 


at the same time make it impossible 


may 
will 
to secure payment for the water that is in 
railroads. Only the roads themselves will 


be paid for when it cOmes to that, we 


Opine 





Some Revelations as to Cost of Steel. 
\\ hat 1s being 


ste el 


referred to as a “new 


light upon the business” is a book 


by James Howard Bridge, who was at one 
time private secretary to Herbert Spencer 
and afterward acted in the same capacity 
for Andrew C a limted edi 

] 


tion of this book has so far been issued, 


irnegie. Only 


but there is talk of a cheaper and larger 


edition 


In it there are many things of int 


regarding the inside workings of 


so-called 


and the methods of 


industry,” which are referred to as “cur 


ous ideas of business morality 


from let 


tions are made 


1 : ‘ | t + ¢] hlic 
evidently never intended to meet the public 


a loss to know how they 


eve, ind we are al 


can now do so; for it would seem that 
e large holdings UL. S. Steel by the 

writers ind eciplents rT thes etters 

would make it against their interests 


ive such letters published, and it would 


ilso seem that they could by injunction 
prevent their publication if they chose t 


do so. One of the letters, written by Mz: 
Schwab to Mr. Frick, goes as follows 

‘As to the future, even on low prices, I 
1m most sanguine. I know positively t 
England cannot produce pig iron at the 
ictual cost for less than $11.50 per ton, 
even allowing no profit on raw materia 
and cannot put pig iron into a rail with 
their most efficient works for less that 
$7.50 a ton. This would make rails at net 


cost to them at 


We can sell at 


ad so as to net us $16 


$19 
price and ship abr: 
foreign y 3 
siness has been. What 


Is true of iS 1S 


at works fot 
good as home 
steel products \sa 
going to control the ste¢ yusiness of the 
world 


“You know we can make rails for less 


than $12 per ton, leaving a nice marg 
on foreign business. Besides this, foreign 
costs are going to increase vear by year 
because they have not the w mate 
while ours 1s going to east "| esult 
ft all this is th we will b | y Se 
ir surplus abroad in vo t 
ill the time, and get tl est practice and 
+] 


costs in this way 


Needless 


» Say ile nrormation $< 
teined in this letter 1s decidedly interesting 
and has an important bearing upon public 
question Its particular erest to ma 


chine builders is in relation to the questior 


of whether they will support a tariff on 
steel rails and “other steel products 

which according to this letter tally 
unnecessary and which enables the great 


trust to sell to foreign machine builders, 


the American materials of constryction at 


very much lower pri \merican 
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lders themselves can buy the 


s. If our machinery builders 


can be depended upon to continue to sup 


port any such 


“easy” thai 


from them which ws 


indicate very 
of them have 


questi 
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and all will « 
the system of 
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employers’ p 


we take 


es in New 


thing, then they are far more 


cleari\ Nat a vast 


ly ope 1 this 
nce lal J dg« Rogers n 
Grate: # sit Court at S 


ele « egal The 

fore n e torm of 
elegr: p ( mpany ind 
iad bee scharged, and 
| i¢ een pre vented from 
de elsewhere by a “‘blacl 
by the company which had 


which had entered his 


Ties 1 to l Phe 
y t the emp Ve 
n reve 11¢ l \ \¢ 
y reasor hatever. and 
| UC . it I suc 
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plove I ( SE 
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narine engine work at 
t New York, their deman 
l mun Vage rat It $2.00 
e san ine small ad 
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| \ ( \ eenl Tec Ving 
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} Iie emplovers inde 
es t ext pav t ove! 
e na 7 de Pi enah 
vards ompete on ever 
? ? ] 
s¢ ther places 


n a Boston paper that m 
Britain, Conn 


nd to the contract 


ventually do away 
having each employee work 


iv being preferable from the 


ot view 


and returns to its former position, 


ports, 
means 


mav be so set that the 
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Some New Things. 
CLUTCH TRIP 
rhe cuts, 
clutch trip for use on power presses, the 
object of which device is to prevent the 
perator being injured through the acci 


dental throwing into operative posit 


the clutch mechanism, and to prevent the 
punch making two strokes when only one 
is intended—a fruitful source of accidents 
Fig. 1 shows a side view of pre with 
the tripping device attached, the clutch it 
Scll be IZ sce ned ng rik | iy 2 
In the de i Fie 3 the Tf e carry 
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inne ( l | t 

ig tread! s | lp ed p 

to d ind 1 ecte by nk 

lutch mechan Rods ind 

pect vely b k nd / the tter eing 
\ ch, when ds t held n the 
normal positior rough the spring 


readle is pressed to operate the machin 
od d is drawn down a rod so. tl 
utch thus being broug nto opera 
osition. As dd nds, however, the end 

of latch 1 strikes cone ind f is released 


throw 


ng the release for the clutch into place 
As g and /i are adjustable on their sup 


and the latter also adjustable by 
of the nuts at their ends, the latch 


operative position 


trom a recent patent, show a 
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German silver resistance wire is used for 
regulating the current. The magnet is cal- 
culated to exert an attractive force of 150 
pounds per square inch of contact. For 
operating on the eye, pointed conical ends 
are used. Some very successful operations 
have been performed by the aid of this in 
strument. In one case Rontgen rays had 
been used without success to locate a piece 
of steel, but the magnet caused the eye to 
bulge where the piece Was embedded and 
a careful incision permitted it to be re 

moved The above particulars are from 
the Electrical World and Engineer, which 


half-tone showing the instrument 


\RIABLE SPEED FOR LATHE HEADSTOC! 
The accompanying illustrations show a 
geared variable speed lathe headstock—the 
design of Mr. G. C. Nelson, of Middle 
town, Ohio—which is a good illustration 
of the manner in which machine-tool de 
signers are beginning to realize that the 
cone pulley as a standard method of driv 
ing machine tools is not all that is to be 
desired. The construction shown obtains 

eight Of. with the bacl gear, sixteen 
speeds within the compass of an ordinary 
headstock, and the speed of the belt is 
s it should 


The belt pulley a drives by its hub two 


] 


maintained constant a re 


1 


gears b and c, which in turn drive two 
additional gears d and ¢ upon a shaft 


parallel with the main spindle } 


Wa 


drives d directly, but c drives e through 


an idler shown in Fig. 2. Between d and e 
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s of gears 7 which mesh with a cor- 
responding series k upon hollow shaft f 
and the variation of speed is obtained by 
engaging one or other of the series 


rresponds to the 
gagement is shown moré¢ learly in. the 
enlarged section, Fig. 3 

Within the gear & is an expanding ring / 
in three sections Wedg key ire exX- 





The manner of making this en 
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panded by one of a series of corresponding 
wedges n mounted one for each gear 


Which of the wedges n shall 


upon 


the tube 


be in action is determined by the position 


of the button-ended rod p which pushes 


out one of a series of pins g and thus en 











gages tubs with wedge n. In order t 
engage g s¢ I geal Ss NIN 
po 
1 
—_—_—— ——_ —_—_—— 
| i . 
\ 
. | 
Mie. 7 
~ 
i 
3 N LARGE ; 
eces \ t ) ope 
pos 1 1 Hie ed 
by means of the leve ig 
4 SCREW-MACHINE FORMIN(¢ rool 
The cuts ‘ Ove enable 
eade t ince ds the tion of 
ecently patente ck ce t Ig spec 
and intricate shapes in the screw machin 
by the use of a single spe tool w 
special movements for actuating it I] 
essential idea of the device is seen at { 
where the tool a is nearly finishing the 
forming of the piect This piece 
been formed as shown by the single cutte1 
beginning at the end of the rod, as in tl 
position shown at 7, being first fed in 1 
i certain d ptl nd then being gradua 


rolled along in front of the work until thi 


entire operat nnplete The cro 
movement 1s imparted to the carriage by 
the cam ( ‘ e longituc yvemet 
by the cai / \s tl itt im operate 
he spindle w ries the cutting oO 
s rotated bv e pinion which works 1 


as nearly as possible under the cutting 
edge of the too The proper shaping of 
the cutter and tl securing f the correct 
co-operation of the cams suggest an inte! 
esting problem, but there can b tle 
doubt that the device can be made to oper 
ite successfully upo e work for whi 

t is adaptec It of course would not pay 
niess Pp \ Ie mer yusly r 

produced Sidney ( I lorringtot 
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AMERICAN 


\R WHEELS 
United 


MACHINE MOLDING OF CHILLED ¢ 


The cuts herewith, from a recent 





States patent, show a method of molding 
chilled car wheels, using a vibrator mold 
ing machine Heretofore such wheels 
have ven molde \ lik e weight 
I Cl erteres r nullified 
the t ' if + . | 
i 
" 
\ 
j; 

j 

j 

y 
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acing of t tte mold 1s 
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» makes possible f pe and 
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different met I tere tead 
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Technical Publications. 

Root Framing Made Easy A practical 
and easily comprehended system adapted 
modern construction for laying out 
By Owen B. Magin 


] 
and 


framing roof 
nis. Second edition, revised and greatly 
enlarged inch pages, 97 cuts. 


New York 


Company 


164 8x5” 
The Industria] Publication 


Price, $1.00. 


[his little book is an honest piece of 
or] It tells how to lay out the different 
tvles of roofs that come in the way of the 
‘use. carpenter, dealing with wooden 
oofs entirely, and going into the details 
f construction in a way that should make 
i 100k erviceable especially to begin 

in this line of work 


The Star Improved Steam Engine Indi 
at By Geo. H. Barrus. Published 
he Star Brass Manufacturing Com 

pD 140 7X4 nch pages, 45 cuts 
Th ) la pecn p epared Sa hand 
ecompany the Star steam engine 

ndicat rh instrument is first de 
ribed detail with instructions for its 
ire d manipulation The body of the 
book e1 ices information useful in con 
nection with any of the standard indica 
tor Typical diagram are given which 
bring out the prin ipal points to be noted 
1 practice Phe tables given are all use 
ful in connection with the indicator. The 
steam table, while very properly giving the 


absolute pressures, does not give also the 


gage pressure 
“Gas Engine Design.” By E. J. Stod 
dard. 98 9x12-inch pages, with 17 illus 


& Burton, Detroit, 


Price in paper cover, 25 cents; 


trations Parker 


Mich 


cloth cover, $1.00 


in 


This book contains a highly useful dis 
It 
duces the method of laying out this curve 
rf the at 
volume 23 by 


cussion of the adiabatic curve repro 
for value ¢ 
page of 
inverting the process, shows how the value 


any exponent given 


50I our and then, 


of the exponent at any point of the curve 
of any indicator card may be found, There 
is also an original discussion of the use 


of tangents and of a method for drawing 


tangents to an expansion line of which 
the exponent is known. Following these 
discussions the proportions of various 


The 


book is quite mathematical, but, to those 


parts of gas engines are determined 


who can read it, it will be found decidedly 
uscl 
rl Dratting of Cams.” By Louis 
Roullion. 23 5'4x8-inch pages with 16 
Illustrations The Derry-Collard Com 
pany, New York. Price, 25 cents 
This pamphlet 1s No. 2 of a series of 


practical papers of which the first on Turn 


1 Boring Tapers noticed at 


Was 


page sor. The laying out of the leading 
varieties of cams is described, including 
hose in which gravity or a spring pet 
forms the return movement and those in 
which the return is positive, the latter 
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division including those having a single 


roller embraced by a groove and those 


having two rollers acting on curves which 
The 


cases in which the motion of the follower 


are complementary to one another. 


is central with the cam and those in 
which it is not are taken up, as well as 
those in which the cam slides as well as 


turns—the example selected for this case 
of The 


pamphlet is, of course, intended for drafts- 


being the belt shifter a planer 


men, who will find it decidedly useful 


“New Instruments of Precision from the 
Ryerson Physical Laboratory,” — by 
Robert A. Millikan. The University of 
Chicago Decennial Publications, First 
Series, Vol. IX. Seven 8'%4xrt-inch 


The 
sity of Chicago Press, Chicago, 
Phis 


I 1eces 


Uni 
1] 

is a full description of some new 
of 
of the Department of Physics: (1) 
\twood 


“moment of inertia” 


pages. Post paid, 27 cents 


1 Y 
Cl 


members 
A sub 


machine; (2) a 


apparatus, devised by 
stitute for the 
7 machine; (3) a 


dulus 


Young's m« 


apparatus; (4) a vapo! 
tension device. Dr. Stratton, formerly of 
the University of Chicago and now at the 


Wash 


mentioned as having been con 


head of the Bureau of Standards, 


ington, is 
cerned in the design and development of 
the and 


the 


first second named instruments, 


first being an elaboration of his idea 


of fixing a tuning fork to a frame in such 


manner that as the frame starts to drop 


the fork is set vibrating, and as it falls it 


draws, by means of a stylus, a line upon 


the surface of smoked glass, the glass be 


ing and as much as 5 feet, or 


stationary 
more, long. Since, of course, the rapidity 
of vibrations of the fork is absolutely uni 
the ot 


any 


form, number waves in the line 


within given vertical space indicate 


rate of fall, and comparisons give rate of 
acceleration, the results being much more 
accurate than can be obtained by means of 


the ordinary Atwood machines 


de la 


tions indépendantes 


Condensation: Condensa- 


Condensations cen- 


*Traité 


Refroidissement  artificiel de 


By F. J. Weiss, Civil Engineer 


trales 


l'eau.” 


at Basel. Translated into French by E. 
Hannebicque. Pp. 507, 6x10 inches 
Ills., 117. Paris: Vve. Ch. Dunod, Quai 


des Grands-Augustins, 49 
This 


two 


appeared German some 


The 


us that it has obtained a great success, 


book in 


years translator informs 


ago 
due 
not only to its actual interest, but as well 
the of 


matters of 


to prestige its author, who as a 
specialist on condensation is 


all 


The work i 


noted in German-speaking countries 


s based on his long researches 


and study of the condensation question in 


working out a system of condenser for 
which very strong claims are made in 
regard to economy Che treatise there 
fore is written from the standpoint of a 


practical engineer, and it is intended to 


enable the reader who finds himself con 


fronted with an actual case to form a ready 


opinion as to the system of condensation 


August 2 


proper to choose, with 


my, and to proceed in 
The author concerns 
thermic considerations, 
mechanical details 
etc Abstract 


by numerical examples, 


formulas 


from actual installations 


use of the book is not 


ally trained engineers Phe 
scheme of contents is as follows: 
densation by mixture; surface 
tion; time necessary to establis 
um in the condenset OW 
utility of condensation mmiple 
tion of a large central condensatio 
pipe; regulation of condensing 
Weiss distribution; condensatior 
gines with variable im 1s 
artificial cooling of watet 
densation; tables of Regn 

\n internatio1 Xpos 
months at least, 1s to pel I 
gium, in 1905 \ gl 
private initiativ $ 
mental patronag 

Personal. 

Oberlin Smith, of Bridg N 
good story in the magazine supp 
the New York Times of Aug 
which he makes use of a modern 
in a modern business building 
once famous but now almost forg: 
perimental tunnel under Broadw 

Obituary. 

Thomas J. Holton, an inventor 


1 


His 


are 


oon HT 
generally 


, 
Cal 


of condensers, 


acct 
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its resulting econo- 


culations. 


th 


himself rather with 
etc., than with the 


pumps, 
ympanied 


drawn 


( “onse que ntly the 


limited to 


theoretic 


general 


e Vale 
cessary 
( cu 
Capt 
engines 
r 
101 
ege, Be 
rpric 
or" é 


chine builder, died in Philadelphia, August 


18. He was a native of Philadelphia and 
learned the machinist’s e with Wm 
Sellers & Co. He soon after started a shop 
of his own and all the machinery turned 
out was of his own inventio1 He invented 
the Champion sewing machine, rib-knit- 
ting, over-edge and shell ichines. He 
also invented a smoke-consuming device, 


and was president of the Perfect Smoke 


Consumer Company 





Commercial Review. 


New York, Monday, August 24, 1903 





One of the best proofs of the stability of 
the machinery market furnished in the 
stiff way prices are being maintained in 
this vicinity Those who followed 
conditions in the East for e past three 
months know things e po 
ed to easier prices f hinery Phe 
same cannot be said of West, wh 
we have been careful uinate fro 
consideration when we ssed ac 
verse factors in the Na Situatlo 

But in the East, wher p ng de 
velopments have been numer ring tl 
past few months, in consequ rf ci 
tinued labor difficulties, and of the pr 
longed depression in W: | Street é 
would be justified in expe g lower prices 
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for machinery, particularly when it 1s 


borne in mind that with a dearth of orders, 
an era of the keenest competition witnessed 
in several years, set In 

Yet when inquiry is made into the course 
of prices during the period we have men 
tioned, one is surprised to find how well 
I Machine 


been maintained 
chief 


values have 


tool accorded the 


While it 


Statement to 


interests must be 
in this regard would be 


bold 


that there have 


praise 
a rather make to say 
been no recessions in the 
price of machine tools recently, 


} 


tion whatever need be shown in declaring 


that the deals in which they have figured 


sink into insignificance compared to those 
Sales sed in wl ch they have piayee 
part. Machine-tool manufacturers see in 
nothing that | occurred, or is likely to 
+} ] 1] 1 ¢ ¢ ° +} et 
occur, anything that will make it incumb« 
on them to reduce prices on one hand, « 
would justify their customers in expecting 
such action at their hands on the other 
' ' ' : . 
While no such glowing repor an be 


ther departments ot the machine 





ry trade, the s se is the sm ess of 
the recessions which have been mad We 
have particular reference to engines and 
boilers. We had these particularly in mind 
when we stated at the beginning that 
events in the East of late tended to easier 
prices in machinery. That there have been 


some recessions in the price of engines and 


boilers recently, is a statement we can back 
up by the testimony of some good author 


ities. One of these, in speaking to the 


writer recently, said 


against 


“In our line we perhaps buck uy 
our competitors oftener than men in other 
branches of the machinery trad With 
engine manufacturers the word competition 
always has its true meaning. Everybody 


knows that during the past few months, 


the situation which engine men have had to 
East has been 
strike in 


confront in the a trying one 


New York, 


most disastrous 


The building trades 


for example, has had a 


effect on our business, and you will find 


many engine men who have either closed 


no contracts at all in New York city since 
it began, or have only got an order now 


and then, where they took orders daily 


before the strike began. Everybody knows 
also that many new enterprises calling for 
the installation of power have suffered de 
lay, for a variety of causes, which wiil not 


Now 


as I have enumerated. 


be necessary to mention under such 
abnormal conditions 
where the opportunities to bid on engines 
have been few and bidders plentiful, or in 
where the 


other words, keenest competition 


possible asserted itself, you perhaps mus 
make allowance for some shading of prices 
But where this has been done, vou can 


of the most insignif 


has vpeen 


cant character On the whole, I should 
say that prices are stiffer now 
have been, because some of the nd ns 
[I mentioned have either been reve dp 
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East during the past few months, have 
been the same as those we have narrated 
in connection with engine men There 
is no doubt about this so far as New York 
city 1s concerned That there have been 
some electrical machinery manufacturers 
who have come down in their prices during 


the past few months, we know to be a fact 





But it must be said that the recessions 
have not been of any special significance 
Summing the whol er up, the con 
clusion is unassailable, that the surprise 
s not that some declines ve taken place 
n the prices of machinery during the past 
few months in the | t, but that they have 
m ed t ) tle. when e many de 
press @ tactors t t prev ce n the 
nte 1, are considered ‘ 1ation has 
iD V¢ l recently, Veve nd there S 
every reason to believe tha will continu 
mpre 
( n f the so ted ¢ 
tu ces ducing grades of pig iron 
$1.50 per ton, forn f topic f 
l put ] t 14 1 
ip 111¢ the vy ( t WwW ( ) lent 
erests have Nn disposing I ( 1 
put for seve ( past 
B the n que with w the 
genel ] \ ot ereste ( ( I 


for their requirements for the remaindet 
of the vear?”” That the majority of them 
have not enough iron on hand or cot 
racted for to fill one-third of the orders 

] | ] , 
now on their books, sales agents are a unt 


in asserting 
Although it 


speak definitely concerning the reception the 


may be a little too early to 


new schedule of prices will receive, it can 


be said that such developments as have o¢ 


curred since it was promulgated, indicate 
that buyers are less disposed to hesitancy in 


wants, especially so far 


providing for their 
as extended delivery 1s considered, 


they have been in months. Only those who 


know how tenaciously they have refused 
to take hold heretof ire, can adequate ly ap 


preciate the significance of this statement 
Selling No. 2 


ae an 1 1 a1 
Birmingham, does not allow 


Southern foundry $12 


much of a 
profit if furnace authorities are to be be 


lheved For example, we have the state 


ment of the president of the leading South 


ern interest that the net cost to his com 
for producing iron during July was 


We bring this declaration 


furnaces base their 


pany 


$10.87 per ton 


into the 


come 


JQ 


Bearing Company was destroyed by fire 


have 


‘ 
Boston. 


omees 


y] re 1 \ open ror lISiMme Fy 


son time pas tne ¢ ( 
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+ 


orders that are coming to 
and an 


getting all the 


us,’ remarks one representative, 
ther said that the machinery men were 


poiled by the unusual conditions last year 
seemed to them 


ind that normal business 
dullness itself 
No one One 


manu 


trade is wholly bad 
f iT tools for al 


aggregating about $20,000 


inquiries in the market, 
; 11 


DuUSINesSS actllally 
] 


month, aside 


placed 
was for small lots 

relatively 
This 


natural 


ing machinery 
ing tools 


mM-WOrK 


Wimier 1s the 


ng line, some 


a of 
everai months 


gaining 


“street” and 

is current 

result of 

the representatives 
Che opinion ts freely ex 


pressed among the machinery men that a 
good autumn business will probably make 
ts appearance 1n Septembe r, probably be 
the middle of the 


vith that expectation that the present lull 


fore month, and it is 


regarded all the more philosophically 


Quotations. 
New York, Monday, August 24 
New York Northern 


Southern delivery 


prices for and 


irons for nearby are, 


nominally, as follows: 


Northern: 
No. 1 X 
No. 2 X 
No 


2 plain 


Southern 
No. 1! 
No. 2 
No. 3 
No. 4 


Foundry 
Foundry 
Foundry 
Foundry 14 
sizes—Refined brands, 
1.80c 
steel bars, 1.75¢c. upward 
Good 


Base 
ck ck, 


Soft 


Lron 


Bar 
| 


mill upward in car 
load lots 
Tool Steel 


quality, 7c 


price on 


Base sizes standard 


extra grades, I3c. and up 


ward 
Machinery Steel Base From 
store, 2 05 (a 


‘old Rolled Steel Shafting 


2.10C. 

2.90c. from 
tore for base sizes 

Copper—Lake Superior 1 
electrolytic, 1328 (2 I, 
135¢¢ 

10-ton lots, f 


In 5- and 


2kc. 


New 


Pig Lead 


York, 27.90 (a 


1.20 @ 4.25¢., for carload lots 


Spelter 5.7 6.00C¢ 


5 (a 


A ntimony—Cookson’s, 


AMERICAN MACHINIST 


Hallett’s, 634 @ 6'%c.; other brands, 6% 


O7Cc., ac 


Oil—Prime ( 
and 


Lard ‘ity, 64 to 


cording to brand quantity, ranging 


from one barrel up to large lots 





Manufacturers. 


Standard Brick Works at Irondale, O., 


rebuilt 


rhe 
will be 
Mills, Lincolnton, N. C 


a machine shop 


Lincoln Cotton 
building 
The Laning 
Norwalk, 0O., 
rhe 


estabiish a 


Companys printing plant at 


has been burned 
Malleable Iron 
Fairtield, Ia 
(Ind.) 


paint 


lowa Company will 
plant at 
aint 


factory 


The Indianapolis 


Company will build a 
Phe 
Pa., has acquired a site 
M. Burr & Co., 

build a 


Gas Engine Company 


Braden 
for a tactory 

hampaign, Iil., 
ting to new machine shop 
Box ¢ 
Mo 


The Queen CILY ‘ ompany 


tends to enlarge its St. . eph, plant 
manufacturers 


Lrothers, ‘ 
West Easton, Va 


Thomas 
about to locate a plant 
The Hoehl & 
Wheeling, W. Va., il 
The ¢ Ind.) 


secured a factory at 


Gieseler 


Piano Company 


build a new factory 


has 


Ind 


Ilandle Company 

Madison, 
Venee! 

burned 


olumbus 
site tor a 
Wisconsin Com 


Wis., 


fhe plant of the 


Rhinelander, has been 


for the Lee 
Vicksburg 


pany at 
Paper ¢ new 


Mich., 


lhe site ompanys 


plant at has been sul 
veyed 

The Standard 
IHlaute, Ind., will 
Miss 
Wheeling 


planning to 


Terre 
Matt 


Wheel 


estavlish a 


Company, of 
factory at 
son, 

The 


pany is 


CW.. ¥a.) 
build 


Iron Com 


big plant 


Steel & 
another 
at Renweod 

foundry is to be estab 
Ind., by 


iron 
Albany, 


A malleable 
New 
others. 


lished in George D 
Todd 
The 
Company, 
It will be 
The 


has 


and 
Mill 
burned 


mill of the Siemens 


Wash., 


large shingle 
Whatcom, 
rebuilt. 


has been 


Pottsville, Pa., 
mill 


astern Steel Company, 


taken up plans for a new blooming 


to cost $1,000,000 


Bids have been taken on a factory building 
about 50x203 feet for Warner & Swasey Com 
Cleveland, O 
Frank Melindy, of Avon, build 
for the manufacture of boards, shingles, 
Me 


pany, 
Mass., is to 
a mill 
etc., at Cooper, 
Company's 
into a 


Iengine 
rebuilt 


Rollins 
H., is 


A part of the 
plant, Nashua, N 
drafting 

The L. L 
to build a big) paper 
Lawrence County, N. \ 

Che Melcher 
of Mount 
tory, including equipment. 

The (Mass.) Wire 
is about to four-story 
additional and power-house 

Hl. O 
Knoxville, 
100x7T5 


being 


new room 


Frost Paper proposes 


mill at 


Company 
Norwood, St 


granite concern, 


enlarge its fa 


and 
will 


marble 
Pleasant, la., 


Cloth 
mill 


Clinton Company 


erect a building 
iron fence, 
addition, 


manufacturer of 
building an 


Nelsen, 
Tenn., is 
Teet, stories 


about two 


Ilagerstown, Md., that a 
R. S. Crawford 


It is stated at 


company is being formed by 


to erect an automobile factory 
The 


made 


Pauucah (Ky.) Cooperage Company 


to establish a branch 

Miss 

Pittsburgh, Va., 
Allegheny on 


has arrdngements 


factory in a suburb of Jackson, 
IF. MekKeever, of 


land in 


(;eorge 
per, 
which 


has leased 
he intends to erect a new factory 


August 27, 1903 

£ / 

addition 
Works, 


tools. 


for an 
Machine 
clock 


broken 
(Mass. ) 
and 


Ground has been 
to the Waltham 
manufacturing of watch 
township will 
Works Com- 
Toledo, O 

Mich.., 


Lompany 1s 


plant in Washington 
for the Vulean Iron 
founder, machinist, ete 


A new 
be erected 
pany, 

It is stated at Linden, that the 
Logan Portland 


to erect a 2,000-barrel plant at Runyan 


Cement prepar 
Lake 

The 
purchased 
and 


has 


Woolen ¢ 
which it 


Laconia (N. HL.) 


property, 


ompany 
mill will im 


prove use for the manufacture of dress 
gvocds 


Machine 


made at 


The Toledo (O.) Vipe Threading 


Company, whose machines now 


Sandusky, thinks recting ¢ actory at 
Toledo 

Work is 
awn, Ala 


Wood 
Manufacturing 
builder of engin ete Li 


uildings at 
Company rming 
Ala 

Hi. Witbeeck 
oO buiid 


ham, 
Marine 


shingle 


« i) 
lumbe and 
rtain pre 
arried 
The Tarket « Young ¢ 
sbon, N Hl... is abou 


LoOxK5O feet 


worker, L 


erect a new mill 
with b: 

rhe Wilcox Manufacturing ( 
manufacturer of door and 
Aurora, Ill, is 


to its plant 


sement 

ompan 7. 
hardware 
addi 


hangers 
specialties building an 
tion 


=. 


Kalkaska, 


Freeman is erecting a building at 
Mich., to 


invented It 


flying 


driven by 


construct a ma 


chine he has will be 


a steam engine 
The 
City, 


Pioneer Grafite Junction 
Wis., is 


and pulverizing plant, which will be 


Company, 


planning to erect a crushing 
equipped 
to make graphite products 

The ¢ 


turer ot 


hase-Shawmut Company, manufac 


Boston, has 


Newbury 


electrical 
for 


supplies, 
closed a contract buildings at 
Mass., 
The cvens of No. 4 
plant, 


port, which it will occupy. 


furnace of the Thomas 
Ilokendauqua, Pa., 
build a 


Iron are 


being 


Company 


torn down in new 


order to 
the 


house on site 


( Wis.) 


eight 


engine 
Milwaukee 
about 


blowing 

The 
bought 
for a plant at 
facture tar and its various products 

The Ladd Metal 
ident'fied Charles E 
firm of Ladd & Tilton, 
poses to build a large copper refining plant 


The 


Gaslight Company 
North Mil 


manu 


acres at 


has 
waukee which it will 
with which is 
the banking 
Ore., 


Company, 
Lada, of 
Portland, pro 
Ontario Silver 
Utah, 
with a 


management of the 
Mining Company, Park City, 
to construct a concentrator 
125 tons of 


proposes 
capacity 
ore twenty 


handling every 


hours 


for 
four 
E. C 
inter- 

manufacture 
The 


that 


are 


stated at Yankton, 8S. D., 
MeGee and 
factory fol 


It is 
Dudley, Ik. M 


pr yposed 


others 
ested in a 
of the “Ideal” gas 
is being organized 


machine company 


Heacing Company pro 
heating 
be in 
offi 


rhe Columbus 10.) 
large steam 


plant 


the erection of a 


poses 


plant and an electrical may 


cluded Douglass Deahl is a prominent 


cial of the company. 


Auburn, N. Y., manu 


and agri- 


D>. M. Osborne & Co., 


facturer of harvesting machinery 
implements, have plans for extensive 


held in owing 


cultural 
which are abeyance 


building 


additions, 


arcity of material 


to as 
Hlenry L. Reinhold, Jr., of Phila 
at work upon plans and spe- 
leather manufac 
heating and 


Architect 
de!phia, has been 
cificai.ons for a four-story 
feet A 


built in « 


tory, 3SSx165 power, 
| mnection 


lighting plant will be 














September 3, 1903 
Making a Wheelbarrow Wheel. 


BY JOHN RANDOI 
duced in 
rked 
through carefully, and decisions have been 
made on all the tools and fix 


tures needful, 


When a new piece is to be pr 


} 


1i0b has been wi 


quantities, and the 
operations, 
then it 1s sol 
» forget that there 
lathes, 


thing t 


as drillers, laners 
ind rem 


screw machine 
alone 


tools 
Some things cannot be made by pressing 
1 


1 
Cold ; 


and punching, hot or but really, 
when we look the field over carefully, it 
will be seen that almost everything can be 
made of sheet or bar metal, in some forms 
of rolls or presses. 

For a big thing, a wooden freight cat 
doesn’t look at first job, and 


for a little thing a wooden wheelbarrow 


like a press 
wheel doesn’t seem exactly fit for produc 
tion from metal, with not a cut made on it 

It is not so very long since the pressed 
steel freight car became an established pro- 


\ 
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1 


sometime 11e | rimenter does 


not come out right way 


advocates can be 
you with con 
steam autom 
le Ohio 

grass grew close to the main entr 
the thud of 
press and rapid strokes of quick power 
hammers the the 
light riveting machine came out through 


to 


litt 


town 
anee, an 


although regular the heavy 


and sharp “chirr” of 


was what one would 


I asked for the 


the open windows, it 
speak of as a quiet place 
printing which was sent out to purchasers, 
found that the Metal Wheel 
Company made farm wagons with several 
that 


and Geneva 


styles of metal wheels, and 
product was metal wheelbarrow wheels in 
forms, weights and hat 


different prices ; 


a wheelbarrow wheel weighing 8'% pounds 


1) 


tuml 


iking 


ling and spruing 








ar” 











PARTS OF THE WHEEL READY 


duction. Metal wheels have been made 
for many years, but plenty of wood wheels 
are still used, because it takes a long, long 
time to change even 
when the new thing is not only best and 


cheapest in the long run, but is the lowest 


existing practice, 


in first cost and by far the more durable of 
the two. 

The expert machine designer should not 
lect habit and custom hinder him from see 
ing more than one way to produce what 
he wants, yet he often does take the hard 
and costly way, because the he 
knows best, and because others have gone 
It 


done than to 


¢ #1¢ 
it | 


Way 


the sa: e road for a similar output is 


easier to do what has been 
do the best that can be done, and, if one 
follows the old way, he escapes the stigma 
of experiment, and stands on the safe 
ground of established practice and conser 
prac 


vative engineering. ‘Conservative 


tice’ is a fine term, dear to capitalists, and 
to routine followers, and when some rule 
breaking experimenter finds new and bet 


FOR ASSEMBLING 


finished was sold for 27 cents a piece in 


carload lots, regular prices, which is about 
100 cents per pound; that there wer¢ 


the 


> 17 
‘) / 


nine on 


about operations 


twenty 
wheel, more or less, as they are grouped 
or separated; that some of the operations 
including the rim weld, had to be done hot, 
and then I concluded that this quiet shop 
was producing really low-cost work, as | 
thought it was when I entered the door 

Inside the shop things were, as is usu 
ally the case, in exact correspondence with 


office. No 


work in regular 


the one idle, no one hurried; 


everyday progress, plenty 


of it, coming along in good shape; al 
Western tools, except one Ferracute press ; 
fires, of It 


wher way 


course was one 
the had be 


and things were pro 


natural gas 


of the cases new 


come the old way 

gressing as quietly as village life common 
ly goes in a prosperous locality. 

Most of the tools were Moline produc 

I have never been in Moline sinc: 

| 


center for farm tool 


tions. 


it became a great 


tions 
larger 
the 
The tires 
all the holes 
holes for the 
for the 
little M 


day 


flanges are 


of the hul 


de 


operations are 


om the bar, straight 


' 
no > ey 
} n¢ 


pic tures 


and a round hol 


th 


Fig. 2 shows 


three rolls 





hand, one adjustable 


are bent in a larger 
3, having the adjustable roll 
at 
company make wheels up to 


0 


machine, 
carried on 


The 


inches diz 


rectangular gibbed slide 
the left 
54 


wide, a1 


imeter with rims inches 
id fit them with two sets of V-sec- 
at 


In 


the base, and ex 
to 


spokes, spread 


ubstantial 


tion 


tremely, construction, 


ecw, 
Laer 


LARGER RIM 


WELDING WAGON-WHEEL RIMS WITH 


carry as much as 3,000 pounds load pet 


wheel—an entirely different affair from this 
simplest and cheapest wheelbarrow wheel. 


Phe 


natural gas fire shown in Fig. 4. 


rims are heated for welding in the 
This is 
a fire-brick pit, not very wide, having two 
loose fire-brick sliding covers, raised up 
or 3 inches above the hearth 
The 

° 


on bricks 2 
surface natural gas pipe is at the 


The 
Moline 


RENDING ROLLS. 
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valve the 


the 


regulation, and 
at the 


globe 
takes 


eft, 


air pipe gas 


top 


above the flat air regulating slide, fixed in 


position with the thin wooden wedge lying 


The tlame was 
but the 


on top of the slide. 
off 


Was 


for the camera 
hot. 


exposure, 


yet red The two 


covers are made each of two bricks, pieced 
together with clamp plates and bolts, all 














tin 


bend, 


shut 
pit 
fire-brick 


Ssepteniber 3, 1903 


Li 


was working 


ke everything else in this shop, this fi 


all day every day all rigl 
costing next to nothing for 
tremely gocd in every way, which did n 
at all the superintendent 
wishing it to be 


other hand, regarded the fire 


hinder 


not shown. I, on tl 


as a mod 


construction, very difficult to cheapen 


iunprove., 


re 
it, 


fuel, and ex 


from 


1e 


»] 
Ci 





4. 





NATURAL 


GAS TIRE-WELDING TIRE. 





\ 


arbi as 


ro Yh 


fuer 
JUSTICE 


HAM MER 


When 


be put in the top bricks are shoved 


as clearly shown the tires are to 


along 


endwise, and shoved back again to cover 


he 


the tops of the heating ends, and t fire 
is extremely rapid in action 

The superintendent was very loath to 
permit a picture of this simple, cheap, con 
to go 


oyt, because it was not more elaborate. 
4 . 


venient and most effective hearth 


SPOKE 


FORMING PRESS AND 


TOOLS 


welded horn-ft 


Che 


“Justice” spring hammer, as shown in Fig 


rimis are On a im 


5. The top spring and cranks are covert 

by a large sheet metal case, as the hammer 
fast The hammer works only 
the 


works 


few seconds on each weld, and tire 


is then taken by the helper who trims thx 
little 
which completes the welding 


weld a very with a hand hammer 
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Welding makes the rim ready for the hand, being taken one at a time from th piercing the flange for the eig 
spokes. The spokes are made two in one rod on which they hang at the workman's” will be noted in Fig 
piece, of oval steel rod, cut to length, and left, and then one spoke is grabbed in the hubs have a smal g : 
slabbed on the sides to form a square ten-_ press fixture vise and held hard by a long — side ‘his touches both tlanges and 
on on each end to fit the square holes cam lever, all as clearly shown in Fig. 7, to locate the flang nd spokes midw 
punched in the tire, and then formed \ while the riveting is done The hammer of the hub length r] t | might 
shape in the press, as shown in Fig. 6. is very fast, and the spoke slides down an _ have taken the fort f ilar tlang 
There are four operations on the spoke V, inch or so while the riveting is done, which = but this would t veight 
only one, that of bending, being illustrated. makes no difference, as the atmospheri idvantage 
First the spokes blank is cut to length, then hammer follows it down all right. Rivet e tlange blat l to dar 
slabbed one end at a time for the square ing completes the rim and spokes, ready in a muffle having ttom of broken ft 





> 
. 
/ 


o 
ae 
. 


Sa) 


/ 


\\ 


NY 


Myc f, MT 


gn tA 





yj 
> 
Z 
> 
7. 

f 


FIG. 7 RIVETING SPOKES IN WHEELS. AIR POWER HAMMER FIG. 8 WHEELS READY FOR HI 





FIG. 9 NG FLANGES IN MUFFLE, USING NATURAL GAS FIG, 10. WHE! . 
enol en formed by being don top. for assembling the entire whe by addi 
of the V-horn of the press in the gages, the hub and side nges at the center of pre e fire rangeme 
which are of some thickness, slotted, so the bent spokes, which are sec n the 1 tl ding fire I W 
that the forming tool in the press slide of wheels on the floor at the left in Fig. 7, Fig. 9, attended by a youth wearing Lo 
can bend both ends down into the com ind also in the pile of larger diameter don smoke goggle who places the blank 
pleted form shown in Fig. 1 wheels in Fig. 8, in which the wheelbarrow yn the hot muffle bottom and pulls then 

[he spokes are riveted into the tire by wheels are shown stacked up at the right. out with a long, slender, steel rod hooked 
a rapid pneumatic riveter, the piston being The flanges call for eight operations, t the working end, always keeping on 


crank driven, and the tool being a repro- four on each one of the pair, blanking and blank heated red hot on the sill of the mut 


duction of the flat hand hammer pene, piercing with a small central hole, then fle door at the left, ready to be taken with 
turning round a little between blows. The heating, then forming and cutting the cen tongs by the press man, who sits at the 
spoke tenons are inserted in the rim by tral hole to finished diameter, and finally right of the press on the cushioned seat 
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hown in Fig. 10, which shows the relative 
cations of the forming press and the 
heating muffle 
The flange ig tools are shown in 


formil 
Fig. 11 | 


‘d, and has three diameters at 


The central plunger is spring sup 
the top 


end, and, I think must have a first size for 


the to tit to fit the blank hole, next below 
that a cutting punch co-acting with a die 
1 the press slide, and finally a straight 
part of the plunger the diameter of thi 
inside of the flange hub. The hub blank, 


red hot, is placed on top of the spring 
plunger, the spring being stiff enough to 
cause the cupping of the hub before the 
plunger can be forced down: next in the 

the ribbed 


dies close on the blank, shaping the flange 


press slide downward travel, 


as shown in Fig. 11. Flange piercing fol 
lows, to fit the hub and spokes, and finally 
cutting the central flange hole to finished 
the last the ring chad 


diameter thing, 


FIG. I! FLANGE FORMING TOOLS. 


formed by this last operation going up 


through the press slide for escape. I am 
not sure about this operation, but it seems 
the only way, as the hole is enlarged and 
all the forming is done at one operation. 
The last operation on the flange is piere- 
ing with an eight-punch gang die,as shown 
in Fig. 12. This brings the job to the 
assembler, who uses a press as shown in 
Fig. 13, first slipping a flange on an end of 
one of the hubs seen in the box at the left 
of Fig. 13, and then standing the hub up- 
right in the bolster die, and next laying 
the 
forms, and finally placing the second flange 
the of the hub, 
everything being adjusted so that the de- 


wheel spoke inside ends in the flange 


in position on top end 
scent of the press slide forces the flanges 
hard on the hub and closes them on the 
spokes, ready for riveting, as shown in Fig. 
14, taken from the pile of work at the 
right hand of the assembling press. 
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I do not recall the placing of the eigh 


flange rivets, but think they are all 
down at one squeeze of the press, as tht 


rivets are not very big. 


Che work is all very close and good, the 
fits are excellent, and the press work gag 
ing 1s very exact, as is shown by the sym 


metry of the spoke V in Fig. 1, and by 
the accurate centering of the wheel spokes 
in Figs. 7 and 8. Fig. 14 also bears witness 
to the excellent fitting of the rough parts 
and Fig. 8 shows how exactly flush with 
the tire outside the spoke tenon riveting is 
The completed wheel is very strong and 
very durable, and is really a miracle of 
construction when one stops to consider 
the number of operations the plant em 
ployed and the price per pound the work 
is sold for 

Supposing that steel bars and grey iron 
castings cost the Geneva Wheel Company 


134 cents a pound, then the stock in an 8% 


FIG, 12. PUNCHING 
pound wheel would stand for pretty nearly 
15 cents, leaving 12 cents out of the 27 
cents selling price to cover all expenses 
of performing the 29 principal operations 
required to produce the wheel, maintain 
the plant and market the product. 

I think I could easily make the plant on 
Wheel Company's main floor 


$1,000 more than it did cost at first, with 


the cost 


the sanction of the majority of toolmakers 


educated in New England. I don’t think 
lL could cheapen the cost of the wheel 
barrow wheels by increasing the cost of 


If I could not, I should certain 
the 


the plant. 
ly throw 
plant “‘betterment,”’ 
betterment at all, 
waste, because the earnings must pay in 


away whatever I put into 


+ 


which would not be a 


but worse than a dead 


terest on it forever. 
to think 


wheelbarrow 


There are plenty of chances 


about things in this 27-cent 


wheel job. 
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American Shop Methods in Scotland 
In a Advance Sheets 


of Consular Reports we find 


recent number of 


an article published in the Edinburgh Dis 


patch under the title ‘““Americanizing Ed 
inburgh’s Industries.’””’ From this we make 
the following extracts: 

One of the latest of these is a premium 


or bonus arrangement, which has been al 


ready introduced into Edinburgh and is 


at present in use in one of the departments 
of our greatest engineering establishments 
This premium system might be termed an 
to the well-known of 


alternative system 


piece-work. It has all the advantages of 
payment by time and none of the disadvan 
tages of piece-work, including that known 
as “cutting the prices,” while it also in 
sures that the employer will get the max 


By 


it a workman receives a premium for com 


imum amount of service for his plant. 


pleting any given piece of work in less 





IN FLANGES 


RIVET HOLES 
than the usual time recognized for doing 
The 
ing to the time occupied 
maximum: and the period allowed for the 
work depends on its nature, and 1s regu- 
lated by the practice of the trade. To take 
illustration, 


acct rd 


the 


work. premium varies 


than 


that 


less 


trade as an 


the engineering 
say a man is paid at the rate of 6s. ($1.46) 
per day and is put on to some part of a 


machine for the making of which six days 


is the recognized time. If he completes 
the job in five days he is paid a bonus of 
half a day's wages, or 3s. (73 cents). 
Thus, by this arrangement, he can make 


33s. ($8.03) in five days and has the oppor- 
tunity of making another 6s 
new job 


hand, if he does not 


($1 40) by 
} 


beginning a on the sixth day. 
On the other 
the article in th 
so much per day whether he 


10b 


master is that 


finish 
e six days he loses nothing, 
as he is paid 
The advan 
es half a 


is working on a or not 


tage to the he sav 











September 3, 1903. 


day's wage on that particular piece of 
WOThW ¢ Pets the best return from his 
plant and the best work of Ss 

ployee, and his output is consequently in 


crease d 
The “one 


} 


American idea 


break” system is anot 
which has gained a footing 


and is rapidly growing 1n 





favor. By this arrangement the breakfast 
hour is done away with, and the men start 
work at 7 or 8 o'clock in the morning, 
having had a good meal; there being only 
one break during the rest of the day for 
dinner. It is contended that this is a much 
better method, both for men and masters 
The men do not start hungry, and being 
therefore fresher and better rested they 
are able to pay more attention, and conse 
quently turn out more and better work 
Then, again, the waste, inconvenience and 


delay caused by stopping, re-starting at 
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breakfast time, the annoyance of men com 
ing in late, and the other evils of the two 
break system are done away with; the out- 
put is increased, and the men are healthier 
and more physically fit to undertake the 


duties of the day. The one-break system 
was first introduced into Great Britain by 
a Leeds firm in April, 1901, and was quick 
ly imitated by another firm in the same 
town. The workmen at first raised an 
objection, on the ground that the day was 
too long to work with only one break, 
and asked either for a reduction of hours 
or a withdrawal of the system. The mat 
ter was subsequently discussed at a central 
conference of the Engineering Employers’ 
Federation, where it was stated that eighty 
three firms throughout the country, of 
which twenty-six were federated firms, 
had adopted the system, and were on an 
average working a 51-hour week The 


experience of these firms, it was stated 
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was that the workmen, after they became 
customed to them, preferred the 
ours 


As a matter of fact, not so very long 
go an innovation of a similar nature was 
made in a brewery bottling department 
where a,very large number of boys are 
employed. These boys used to be brought 

very early in the morning, and were 
tarted to work without breakfast, having 
a breakfast hour between 9 and 10. The 
in without food, 


result was that, coming 


the greater part of the early hours were 
wasted. The company came to the con 


clusion that, having boys to deal with, t 


1ey 
ought to be taken in a special manner 
Instead of rearranging the hours, the com 
pany decided on a somewhat novel plan 


They made an arrangement whereby hot 


offee and rolls were prepared for the bovs 


When the 


immediately on their arrival 








H FS " FIG. 14 
, 
yO e ( ime trom home untec Kk 
hungry, they found a_ substantial mea 


awaiting them, which they took with grea 


with redoubled liveliness and energy. In 
rrder to further encourage these lads to 
greater efforts, the management decided 
upon consideration that a certain number 


] 


f dozen bottles per day | 


would ve con 
idered a comprehensive day’s work. The 
result has been that these lads vied with 
each other, having made it a matter of the 
keenest rivalry who should first finish their 
illotted number of bottles \lthough the 
losing hour is 6 o'clock, in many cases 
some of the gangs—they are all arranged 


n separate gangs—have actually concluded 
their day’s work by 4.30. The consequence 
is that there is a healthy competition 
among the different squads, and when 4.30 


r some such hour arrives the first gang 


V1 “£ sp 

l relaxat ni WwW ( I 
employer | they get \ é 
freshed nd 1we¢ 1 \ ~ 
labor, and e cage 

nd puncet the g Mor 
that ¢ ( ny nv othe ‘ 
their boys who ept g 1 ‘ 
morning, and it turns t ( ffe 
ind rolls and premiu é 
such an eftect hat the fi fhite 
oO an extent it neve ire \ 
idea originated 

With the motor-car m, these new 
dustrial methods have gained a_ footi 
in Glasgow. Several of the gen r-ca 
manufacturing firms, including the M 
Car Syndicate at Paisley, have adopted the 
premium-paying system, by w he men 
re encourage lt ad ] 1) e mit 
mum expected of the \ ng in the 
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A Nice Job in Bending and Forming. 


BY JOSEPH V. WOODWORTH 
Fig. 1 shows the blank to form Fig. 3 
This blank was 7 inches long by 2!4 inches 
wide, and was of hard brass 1-16 inch 
thick The corners were to be sheared to 
the radius shown, three holes were to be 


pierced at each end, and a slot was to be 


punched in the center 


It was considered more economical to 
O e O 
@ I ' | © 
oO Oo 
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shear the strips of stock to the required 
The Fig. 4 of the 
‘gang’ type, performing the operations on 


width. tools were 


the blank successively, and lastly cutting 


off the piece to the required length. In 
the die section |’ 1’ indicate two of the 
piercing dies. They are hardened and 


ground steel bushings let into counterbored 





H} 7 ») \. Punch Holder 
{()) 





Plan of Punch 
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in this d part coul 


die 


taken out and replaced independently 


way any injure 
The punch consists of a cast-ir 
all of the 


punches, five of which are fastened in their 


small 


in which are located 
counterbored seats by means of set-screws 


/, while the inner central one is fastened 
by a flat-head screw let the back 
of the holder. The slotting VW 
located in a square-sided channel in the 
holder by dowel O flat-head 
screws NN. The cutting 
off punch is located in the same manner in 
channel Q O by dowel FR and screws SS 


The slotting punch M is the longest, 


in from 


punch 1s 
and two 


trimming and 


while the cutting-off punch is the shortest 
This is so that, the stock being fed from 
left to right, the slotting punch will pierce 
the stock first 2nd locate it 
holes are being pierced and the cutting-off 


while the six 
punch will not commence to cut until all 
their dies 


the 


other punches have entered 
the of 
and the location of the various operations 
With this die an adjustable 
stop, not shown, was used. 

The result of the first bending operation 
on the blank is shown in Fig. 2, 


perform it the tools shown in Fig. 5 were 


Thus accurate sizing blanks 


is assured. 


and to 


The sketches are so clear that very 
The 
punch holder is of cast iron dovetailed on 
the face at K K for the punch ot tool steel, 
which is worked out to the shape shown 
The 
locator O and the spring arrangement are 
of 


used. 
little description will be necessary. 


and hardened at the bending face. 


self-explanatory. The die also is tool 


























C] i> V/s Punch Holder 
oS J er 
T | 
- >! f 
| [exsy Gage Plate oS 
LTA ZN W74--- B 
Iv ty IN 
} 
| Die Block Y &, | 
F1G. 4 
‘ANG PUNCH AND DIE FOR BLANK, FIG. I 
seats in the cast-iron die block. NX is the’ steel and is machined to fit a bolster and 
slotting die located in a channel in the’ has a tapped hole at II” for a fastening 
face of the die-block by means of a strong screw. PP indicate the blank in position 
dowel at } is the corner-trimming for forming, while the dotted lines I’ V 
and cutting-off die, located in the die-block indicate it as formed into the die. SS 


the die } The 
gage plate extends along the entire length 
of the the stripping 
ments consist of four straps fastened by 


By 


in same manner the 


as 


die, while arrange 


round-head screws 7 making the 


are the side gages and 7 the end locating 
In use the press in which the dies 


the work 


point. 


were located inclined, and 


after bending fell off at the back 


Was 


For the last or finishing operation in the 
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production of Fig. 3 the very simple s 
illustrated in Fig. 6 are used The work 
before finishing is indicated by the dark 


portion O O in position on the locator 


dotted lines P P show 


machined to 


while the finished 


The punch, of tool steel, is 


fit the dovetailed channel in the face f 
the holder (not shown) and at // to fit 
Hold 

N\ \ 7 
l O 
Plan | i+ 
} Ahh k 
of t t Pi, 
' 
Punch a 
ae us 
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FIG, 5. FOR FIRST BENDING OPERATION 


the central formed section of the work; 


the die is cast iron. 
The rapidity with which these two bend 
ing dies can be worked and the quality 








of the work done by them is surprising 
when the simplicity and cheapness of the 
tools are considered. Some may think 
) 
i 
, 
; 
, 
FIG. (¢ FOR LAST BENDING OF RATION 
that we would have done better to have de 
signed a die which would do all the bend 
ing in one operation. Possibly, if a sufh 
cient quantity of the articles were required 
say several millions 
\ train running 60 miles an hour recent 


ly jumped the tra 


the 


ck on the application 


emergency brake by the 


Though not always thought of cked 
wheel is much more likely to “seize” the 
side of the rail and climb ovet in a 
wheel that is turning smoothly 
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Some Points Regarding the Business Conduct 
of a Manufacturing Concern. 
W. A. Viall, of the Brown & Sharpe 


Manufacturing Company, delivered an ad 


dress before the Mechanicz! Engineers 
Association, of Providence, recently, in 
which address he took up some of the 
points which in his judgment contribute 
in an important degree to the successful 
conduct of a machine manufacturing bus! 
ness. From Mr. Viall’s address we take 
some passages, as follows: 

While the subject as drafted in your 
announcement reads, “A Discussion of 
Some Business Methods of the Machine 
Shop, Dealing with Competitors, Travel 


the methods are really no 


ing Men, etc 
more applicable to the machine business 
than to any other business. Success in 
any business depends upon a great variety 
of causes. One of the causes, and one 
underlying the whole superstructure of 
business, is truth, and by truth I mean 
truth in its broadest and fullest sense 
truth to yourself as well as to your neigh 
bor. While it is not my intention to 
preach upon this subject, I do think that 
it is lost sight of too many times in these 
later days by those who are anxious to 
make. a short cut to accomplish an end 
that can be safely reached only by a longer 
and sometimes more hardly traveled road 
I believe that the machine business pre 
sents a field and a line of business that 
is as clean as any in the country to-day 
We know and hear of things being done 
that are not just according to our ideas, 
possibly, yet we do not hear of any such 


frauds as we hear of in many other lines 


_of business; yet it does present at times, 


possibly, temptations that are not easily 
withstood. Misstatements as to produc 
tion, misstatements as to what a com 
petitor is doing, and things of this nature 
are presented to us from time to time; 
but I believe that most of us can fully 
agree that, in the main, business, as we 
find it, is clean and of a high standard, 
and that there is less and less room fot 
questionable action, because it is being 
frowned upon by the better class of build 
ers and users of machine tools 

The treatment of competitors is a ques 
tion that troubles probably everybody, and 
the difficulties and the problems that arise 
ire in every case to be judged and to be 
decided upon by someone in a concern 
who is well informed in its affairs. It 
has been remarked that every concern 1s 
dominated by some one person; and if you 
but stop to think of it, I believe that ther: 
is no one here acquainted with business 
men and their principles but that can look 
th 


back and call to mind the man who is 


thus dominating the concern with which 
he has to do When we go into an omee 
and find a clerk ready to wait upon us, 
who promptly hands us over to the person 
whom it is desirable for us to see, and we 
receive a courteous, patient hearing of our 


business. we are bound to believe that 


somebody high in authority there is cour 
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teous by nature and has seen the necessity 


of impressing this upon his subordjnates 


\nd likewise, when we go into an office 
nd are met gnored, perhaps, by a boy 
s evidently gre deal more to d 
HN discussing thie itest a gam or toot 
ball match than in getting us attended to, 
c¢ al ertectly justified in believing that 
the head of this concern is one who does 
not care whether people are received o1 


and when we do get a hearing as a 
1d that the same treatment 1s 

\nd again, if the purchasing agent meets 
you and gives you a few noisy, not to say 
offensive, remarks regarding your com 
pany, you may be sure that he is echoing 
the sentiments of his employers 

Returning again to the question of the 
treatment of competitors. This question 
must be decided by one who is in charge, 
and his judgment must naturally be based 
upon the conditions then existing \s 
most of us are connected with concerns 
doing a general business, there is not much 
loss in the hospitable entertainment of 
strangers, and the size of the man, I feel, 
is too many times determined in the minds 
of others, at least, by the manner in which 
such visitors are treated As you listen 
to the talks of traveling men, read their 
reports from time to time, and get from 
them statements of “too busy to see you,” 
you are inclined to think that the people 
called upon were perhaps really too busy 
to see you, but busy with small matters, 
and that they are very much in the posi 
tion of a man that I knew and of whom it 
was said that, if his desk was covered with 
many drawings from which estimates were 
wanted, the factory was extremely busy; 
but the minute his desk was cleared there 
was nothing doing: the natural result, of 
course, being that the business was prac 
tically given up, as the large matters were 
entirely overlooked. And here, most de 


cidedly, was the small man evidenced by 


Has there been any illustration in 
history of the machine business of this 


country that has shown the value of the 


open shop to visitors more than 1n the cas« 


it the business that we have done with 


Germany since ‘93 up to the time of their 
financial depression The Germans came 
ver here open-minded in ‘93, and the men 
that came over from there were their very 
best mechanical talent. It was my privi 
lege and pleasure to have a personal ac 
quaintance with many of them, and I be 
heve that I would be borne out in the 
statement that better grad of men never 


came to this country in such numbers 


did the Germans during that year. Con 
ditions were right for them to take advan 
tage of much that they picked up Chey 
returned home and bought freely of all th 


1 


dealers who had anything to sell, and it is 
my firm belief that this was due largely 
to what they saw in our shops. The gen 
eral temper of our machine builders was 


give them a courteous reception up an 
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i short time, a d they | eg py 
ing This is a question that en t 
discussion and to al difference rT pit Il, | 
admit: but if anv foreign nation was t 
have it, it was good that we had t, and | 
for one do not believe that this untry 1s 
SO poor in its inventive, constructive and 
managing ability that we are going to be 


scared by the things that these people will 
do tor years to come, provided we can 
bear in mind some of the fundamenta 
things that I am indicating in this discus 
sion. So I believe that if we judiciously 
and courteously treat our competitors in a 
fair, open-handed manner, we shall not 
only have their respect, but many times we 
shall get their go rd d yllars 

While the size of a man is ery apt te 


be judged by his treatment of visitors 

Is a notorious fact that many shops tha 
are so fearful of receiving visitors are sim 
ply ashamed of their places Here, agaitr 
| beheve that the mcoming of vy tor dow 
a great deal of good, for, while tor 

not apt to point out a dirt heap which he 


has to tumble over, vet I think that wher 
men ar taking visitor about a hop of 
this kind they then have a chance t think 
about such things an 


clear up such scrap heap 


Possibly y n think, f { 
have uid, tl Iw ld ady i e 
Ing Of Competitor nt u neg 
them into the drawing n eting 
them with the designer t ‘ viiat 
luture plat ef the board hye 
put upon the d, and that | ive 
i socialist 1¢ ng among a n factu 
C1 that w ild tear down a a ( 
that A would | w exactly what B wa 
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idvantags I « t d ligt \ me 
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ently of little importance and but litile ad 
vanced at the time; in the mind of the 
more versatile man, or one, perhaps, a 
little quicker of thought, the embryo be 
comes a full-fledged being, and the one 
who first instigated the thought is aston 
ished to find that a 
To be perfectly frank 


“scoop” has been 
worked on him. 
with you, gentlemen, while it may some 
times come through sheer carelessness, it 
often comes from that streak in human 
nature that makes us want to have people 
know how much one is acquainted with 
the inside working of a business, and, as 
you can readily see, nothing can be more 
fatal than the gratification of this streak 
of vanity; and really the one who indulges 
in it has nothing whatever to show for 
his indulgence. It is always better for a 
concern to be able to exploit its own ideas 
first 

In modern business it is a fact that the 
greatest amount of money spent in adver 
tising is probably for the traveling man 
Here again we find the traveling man re 
flecting, or, I should say, we ought to find 
the traveling man reflecting absolutely the 
principles that his house stands for. You 
engincers well know, whether your work 
is in the designing room, planning and 
preparing to meet certain conditions, or in 
the drafting room, carrying out and ampli 
fying in detail the main ideas laid down 
vy the designers, or in the machine shop 
building or directing the building from 
these drawings, you well know the thou 
and and one perplexities that you are con 
tantly meeting, but vou have little know] 
edge of the perplexities that the concerns 
for whom you are working have in dis 


posing of the material that you are pro 





\nd indeed why should you know 
\s a matter of fact, I believe 
a person cannot attend to the exacting de 
tails of designing and at the same time be 
annoyed and spend his time upon the ques 
tion of the disposition of the stock; for 
in such a case one or the other has to 
suffer and I believe that some of the 
most noted successes in our country have 
been where these departments have been 
absolutely separate. An ideal combina 
tion, to my mind, is where two men are 
united, the one taking care of the com- 
mercial and the other the mechanical end 
of the business. So it is not at all strange 
that you do not know about some of these 
things; and I think a few words regarding 
the salesman will be in place. 

We all know the comic-paper drummer, 
the wearer of the silk hat, the flashing dia 
mond, accustomed to ride in parlor cars, 
live at the best hotels, the lifting of whose 
finger brings to him a host of attendants, 
all bowing’ and pleasantly and 
looking for the abundant flow of shekels 


smiling 


that are always at his command. And 
this type is occasionally met with upon 
the road; but he is not the man who is do- 
ing the best trade, and a long, long way 
from being the one who is doing it in the 


machine tool line. As a rule, these latter 
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are men who have been schooled in the 
“university of hard knocks,” and while all 
of them have not graduated from it, they 
are on the high road to receive their 
diplomas in this university, and are men 
who are honored and respected wherever 
they go. For a machinery salesman my 
ideal is one who has had a thorough, prac 
tical shop knowledge, who, while he may 
not dress in silk hat and broadcloth, has 
a pleasing appearance; who 1s a hearty, 
well man (for the last place for a sick 
man to be is on the road), and one in 
whose hand-shake there is a heartiness 
that makes you feel the man is honest; 
and when all is considered he must be an 
honest man, too—one whose word is not 
doubted, and of whom it can be said, as 
was said to me recently of one of my 
friends, ‘We always like to have Mr. — 
call upon us, for we know that what he 
says is the truth, and we can bank upon it 
everlastingly.””. This man has no time to 
swap lies nor generally to get people out 
of conceit with him before he begins doing 
business; but in knowing what this man 
has done, I do know that he has always 
had time to be courteous and to spend all 
the time that is necessary to work for his 
interests We 
“heart to heart talks’” about business mat 


employers’ often have 
ters, and I know that he is meeting con 
tantly, in competition, men who are able 
to tell most excellent stories, who remem 
ber all the ill points of their competitors’ 
machines and forget all the good ones, and 
who make all kinds of bluffs to win out; 
and while at times he may come back dis 
couraged, yet the results show that he 
wins in the long run \re we not apt to 
forget that, after all the work has been 
done in the designing and drawing rooms 
as well as in the machine shop, it comes 
to naught if there is to be found no mar 
ket for it? 
to us it has usually been at the expense 


When the traveling man comes 
if 


much in the way of his traveling expenses 
and his own salary, and the least that we 
can do for him is to give him a courteous 
reception as long as he presents to us plain 
business propositions and remains a gen- 
tleman. We know that there is hardly a 
week passes by but that we get some im- 
portant information from the traveling 
public. 

Sometimes we will find a man _ with 
very limited authority in the shop who 
comes up against one of these ‘‘commercial 
tourists” and wants to display his author- 
ity by being very short and crusty; and 
while possibly discourtesy is not intended 
or considered at all by the one who does 
it, vet it is reflecting again the concern 
for whom he is working, and many a loss 
is apt to be made if such a policy is con 
tinued, as people: would go to such a man 
only in their dire necessity and take every 
advantage of him whenever occasion pre 
sents. This is a universal testimony, and 
I know for a fact that courtesies extended 
to some of these traveling men have been 


remembered; for, vears after, when these 
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traveling men have changed their posi- 
tions to that of purchasing agents, these 
courtesies have been paid many times. 
So that 
trine to 


detestable doc 


honesty is the 


while it is a 
preach that 

best policy, as a policy, in the same way 
it is detestable to say courtesy as a policy 
While I say it ts detesta- 
ble we yet cannot help thinking that it does 


is a good policy 


pay. When this courtesy, however, is a 
natural, hearty offering—the counterfeit 
article is very easily detected—it is an 
asset that I believe is incalculable. And 
so, gentlemen, as you are, or as you may 
become, heads of concerns having to do 
with this great army of men, many of 
whom are the very best that this country 
affords, try to cultivate that disposition 
and spirit of courtesy that gives help, and 
is surely a great advantage to you and to 
those with whom you are connected. 

To my mind, traveling presents a line 
of business that 1s very hard when fol- 
lowed incessantly ; but when a man who is 
usually in the shop goes out occasionally 
it seems to me that he stands in the posi- 
tion of being the broadest kind of a man 
if he will but avail himself of the advan- 
tages offered It is human nature, and 
almost impossible to eradicate, the inclina 
tion to look at things absolutely from our 
own point of view, and low we look at 


them upon the position from 
Those of 


you who are in the shop constantly hear 


depends 


which these points are taken 


a suggestion made regarding a change in 
a design or some little thing that ought to 
be done, and you throw up both hands and 
say: “Oh, pshaw! this is all nonsense—no 
earthly use, and there is no use in talking 

Che salesman, on the other hand, 1s very 
ipt to insist on things that are not fully 
practical; and perhaps if practical they 
are rather difficult to manage and to incor 
porate into certain designs that may be in 
vogue. But when the salesman is in the 
shop a part of the time he is able to see 
things from both sides, and makes a more 
useful man in most cases to those whom 
Whoever 
the man may be, there are incumbent upon 
him certain things that he must not forget. 
When the proprietor is perplexed and dis- 


“camp 


he visits and to his employers 


turbed the salesman should not 
out,’ and insist upon doing business with 
him; and, above all things, he should avoid 
relating what he has just discovered at a 
neighbor’s. 

Taken as a whole, we find that our sales- 
man is far from the comic paper sample, 
as stated above, but on the contrary one 
who is a hard-working, conscientious man, 
and is obliged to put up with hardships 
and annoyances that we at home little 
dream of, so that the very least that we 
can do, those of us who stay at home, is 
to assist him most heartily in meeting the 
wants of the customers that he has to 
meet, and remember that while we at home 
have our anxieties and difficulties, there 


are many that the traveling man meets that 
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we can know nothing about; and excepting 
we can ourselves enter into hearty sym- 
pathy with him we fail to help on the 


business with which we are connected 





Some Simple Lathe Fixtures. 
BY WILLIAM DORAN. 

While visiting a small machine shop in 
New York city a short time ago, I noticed 
in use a number of simple devices and fix 
tures for expeditious handling and ma- 
chining of duplicate machine parts in the 
lathe, miller and drill press. While none 
of the tools were of novel or unusual con 
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struction, they were of interest because of 
their simplicity and their value in produc- 
ing rapi‘ly and interchangeably the re- 
quired parts. 

In this article I illustrate and describe a 
few of the lathe fixtures used in the said 
shop. 
Fig. 1. It is used in the boring and tap 
ping of the hole 
The piece is of cast iron, and the opera- 


The first is shown in two views in 
A in eccentric strap B. 


tions performed previous to the one men- 
tioned are: the milling of the faces of the 
two parts of the strap, the drilling and 
tapping of the holes in the lugs for the 


cap screws, the boring of the 4%-inch hole 
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and the facing of the two sides. The hole 
is bored and the two sides faced at one 
handling, by strapping the work on the 
lathe faceplate so that the lugs rest on 
parallels which are thick enough to allow 
of using a “hook” tool for finishing thx 
side nearest the faceplate 

The fixture for boring and tapping hole 
A, as shown in Fig. 1, is very simple and 
requires but little description. It consists 
of an angle-iron, which is bolted to a lath 
faceplate; a ‘locator’ and two clamps 
The “locator” and its use are shown in 


the plan view. It is fastened to one tact 

















19 
H to fit the hole in the strap, so a 
leave no play at the sides 

The boring of the hol ind the ma 
chining of the face G art iplished 
the turret lathe; while the keyway is cut 
in the keyseater For the remainder ot 


the work an arbor having two pairs ot 


centers—one pair being eccentric—is used 
This arbor is fitted with the clamping nut 
used on all thread arbors, and provided 
with a key to suit the keyway in the work 
After all the eccentrics are finished on sur 
faces C and / unning the arbor on th 


true centers—the work remaining 1s col 
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SOME SIMPLE LATHE FIXTURES 


of the angle-iron by means of two flat 
head screws so that the strap B will be 
located central and true; the planed sur 
face by which piece B is joined to the 
other section, resting squarely against the 
faceplate. As will be seen, the use of this 
fixture insures the locating and finishing 
of the hole A centrally, and in line with 
the large hole in the strap 

Fig. 2 shows the cast-iron eccentri 
around which the strap fits when the parts 
are assembled. As will be seen from the 
sketches, the surfaces requiring to be fin 
ished are the hub C, the hole D, the key 
way E, the faces F and G, and the portion 
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leted |} , : } ol on the . 
pleted by running the arbor on the eccen 
tric centers 
Fig. 3 shows an eccentric cam of cas 


steel, which was required to be machined 
all over For this three fixtures wer: 
used, two for the lathe and one for the 
miller. 

In Fig. 4 we have two views of the 
chuck used for the first operation on the 
cams. It is of cast iron, bored and thread 
ed at the back to fit the spindle of the 
lathe, and bored eccentric at the front for 
the stem / of the cam [This eccentri 
hole was laid out with the hight gage and 
“buttoned,” and then indicated on the 
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and bored \ J lo 


the cam properly and assists in driv 


lathe faceplate pin at 
cates 
ng it while the surfaces A and L are be 


ing machined [wo set-screws equipped 


with brass ends are used at ./ to secure 


the stem in the chuck 

The next operation required in the ma 
hining of the cam is the milling to size 
of the portion indicated at N. For this a 
simple little device (not shown) in the 
form of an angle-plate with a seat upon 
which to clamp the machined portion AK of 
the cam is used 
the third 
chuck shown in Fig 


operation the 
\s will be 


this is of much the same design as 


For and last 
5 is used 
seen, 
the other, except that it is equipped with 
a “locator” which fits the milled channel 
V. Two set-screws fasten the work in the 
chuck 

It is obvious that with these two chucks 
the production of that 
changeable is not difficult, and at the same 
time it is possible to machine them rapidly. 


cams are inter 





Comparative Trials of High Speed Steels. 
BY GOMPEI KUWADI, MEMBER A. S. M. E. 
We had several brands of high-speed 
steel sent us for trial, and it became neces- 
to make our choice. There 


sary for us 


were reported to us some phenomenal 
speeds and amounts of metal removed, but 
these records were mostly on wrought iron 
and mild steel. Now, most of our work 
calling for high-speed turning is on steel 
of about 38 tons tensile strength per square 
inch, so we selected for this trial a forged- 
steel shaft, 12 inches diameter, 7 feet long 
and of a tensile strength of 47 tons per 
square inch, 
The lathe we used was a 6-foot 
lathe, 


belt, and absorbing about 9 horse-power 


swing, 


triple-geared, gun with a 4!4-inch 
at 80 revolutions of the countershaft. 
Before proceeding with the trial, it was 
essential to know about how much work 
was to be expected of a high-speed steel. 
Among some records reported by various 


steel makers we found the following: 


2$issi¥ 
— 4 ot 
Material. Tool. 55) gs 23 
ec n™ 
Nickel steel ‘“Novo”’ Mite} 35 
do. do. fs | %| 57 


Chrome st’l proj. ‘‘Speedicut’’ 4 | Jy 40 
Crucible steel do. Me 
Oil hard'd steel “Capital” | 1) %! 45 


On our forged steel shaft, with a sample 
tool hardened ready for use furnished by 
a certain steel maker, after trying at vari- 
ous cuts, feeds and speeds, we found a cut 
of 14 inch and a feed of 1-20 inch and a 
speed of 25 feet to be the maximum limit 
for practical purposes 

Also, for a basis of comparison, we took 
a self-hardening steel which we had been 
accustomed to use, and put it to work on 
this shaft feed cut as before. 


with and 


We found the maximum speed for this to 
We first tried the high 


be about 12 feet 
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speed steel at a speed of 22 feet, the re- 
sults of which are as given in the table 
No. I. 

It should be that 
were all ground exactly alike on Sellers’ 


noted here the tools 
No. 1 grinder, according to gage mark 6, 
former plate A, which gives a right-hand, 
straight round nose tool, radius of point 
7-16 inch, that the tools were set exactly 
alike by means of a surface gage, that all 
through these trials the feed was constant 
inch; and, 


at 1-20 inch and the cut at % 
since comparison is clear only when each 
tool is tried on the same material at the 
same diameter, we made it a point to limit 
the length to be turned and to make speed 
the criterion of their qualities. 

The limit set for the length to be turned 
was 12 inches in case of the trials marked 
A, 8 inches in those of B and C, and 6 
inches in trials in tables Nos. 2 and 3 

The shaft was turned off uniformly after 


each series of trials and the tools were 
| — 
2) es | 
S| 88 .| &, 
of Am 2| ww 
Brand of Too! ex a RS 
Steel as SsS| gs 
Wea - SS = an 
be te 3 
° = rd 
e)°3 | 2 
Novo, 4x 1" 2t 2 oO 17 
B do. 1” square | 22 5| 027] 20 
; do. % x1%".| 2 3/| 0.014 20 
A | Speedicut, 1%". | 22 3| 0.08 35 
B do .| 21 6| 0.25 20 
2 do. .|20 6| 0.04 20% 
A | High Speed, 1%%"| 22 3| 0.27 | 31 
B do. 210) 03 23% 
: do. 21 1| 0.03 20% 
A | Alpha, 1% , «(Se #1. ye 
B do. . .| 220] 0.16 20 
: do. . «| 28 3] Fe 9 
A | Capital, 1%" . .| 220] 0.24 32 
B do. . +o | Re 0] 0.94 22% 
5 do. . «par @]| 0.42 8% 
TABLE 


ground afresh every time. Therefore, of 
any two tools which have turned the same 
set limit of length, that is the better which 
shows less difference in diameter at start 
and finish, and a greater amount of chips 
per hour, and which leaves a better surface 
and a sharper tool point. 

It should also be noted that the appear- 
of the 
“rough’” means that 
that it could not be accepted as a piece of 
good shop practice, that among the distinc 
of tool after the run 
must be ground 
“worn off,” 
“ceased 


surface indicated as 


it was so irregular 


ance turned 


condition 
that it 
again to do any more work; 


tions of 
“worn” means 
a greater degree of “worn,” and 
to cut’’ indicates that the tool had so worn 
off at the end of the “length turned”’ that 
it could only cut very irregularly, and en- 
dangered the tool-post with violent shocks. 


The table No. 1 shows “Novo” to be 
the best, and “Speedicut” next in the 
amount of metal removed, but “High 
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Speed” is better when we consider the 
condition of the tool after the run. So 
we continued the trial with ““Novo” and 
“High Speed” at increased speed. The 
results are as in table No. 2 wing 
‘‘Novo” to be the better, and 36 feet to be 


its maximum speed under the conditions 


of this trial. 


All through the trials so far the tool 
point was flooded with a stream of water, 
but it is only with “Speedicut” that the 
users are instructed to employ water. On 
the other hand, “‘Alpha’’ is claimed to do 


better when running dry. So we reforged 
rehardened the tools and carried out 
this time running 


table 


and 
another series of trials; 
dry, and obtained the results as in 


No. 3. The only tool that stood the test 
run of 6 inches was the “Novo.” The 
next two, namely, “High Speed” and 
“Alpha,” were able to turn only 2'% inches 


and ceased to cut any further. Afterward, 
trying “Novo” at 35 feet speed, we found 


s |g 

ros © 

= Ps 

» as Appearance of | Condition of Tool 

2 = | Tumed Surface. After Trial. 

” x 

= Pa 

= eo 

oO = | 
56.0 6% | Good. Broke off. 
38.2 8 do. Worn. 
50.6 8 do. Will cut more 
42.2 | 12 Good . Worn. _ 
45-5 8 Good for 4' Worn off. 
49.5 8 Good for 3% do. 
95.5 | a2 Rather rough | Worn off 
30.0 8 do. Worn. 
48 5 8 !Good. Will cut more 

oe Rough . . Ceased to cut. 
48 5 8 Tolerable . Worn. | 

3% | Rough Worn off. 

2n.@ | £2 Rough Worn off. 
33.0 8 do. do. 

~ «| Be do. Ceased to cut. 

' 

NO I 
this again to be about the maximum and 
compared with the third test in table No. 
2, that it does better running wet 

So far all these brands of steel were 
treated strictly according to the instruc- 


tions given by the respective steel makers, 
and we believe the results fairly show their 
qualities. However, it must be recognized 
that for this particular work 
be treated differently to cut harder 


Here attention is called to the makers’ 


might 
mate- 


they 


rial. 


instructions, which may be condensed as 


follows: 


‘‘Novo’’—Forge at brighter heat than 
ordinarily, reheat to almost white, quickly 
place in cold blast 

“Capital’”—Forge as any S. H. steel, 
then heat to white, quickly place in cold 
blast till cold, grind well. For very hard 
material, after heating to white, cool to 
bright red in air, harden right out in hot 
water. 

“High Speed’’—Forge at full red, heat 
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to very bright yellow, cool in dry place, results here given may be ot some use to lar results generally, s d 

erind well me who ts too busy to carry out pro de and s e 100 opel 
*Speedicut’’—Forge as any S. H. steel, longed trial himself to claim that the cupola w ! \ re 

continue to heat to bright yellow for 2 Imperial Military Arsenal properly, that do g 

inches back, then cool in a dry place. Place Osaka, Japan down regularly and think that ete 

the shank deep into the fire with no blast cman . : or mething must have g ¢ 


on till the shank is red, and the point dark The Study of Affinities in Mixing Iron. \s a matter of fact 


1 


hot bordering on red, take it out to cool Owing to the very short time I had to of clannishness in the eme 


1 


gradually; when cutting flood the point prepare this paper | have confined myself have simply clanne: 


with water to one illustration of the great help that) when the proper heat w tait ind we 
*Alpha’’—Forge at ordinary heat, never analysis, in connection with microscopy tried to mix them up the 
at lower; reheat to white, dip into molten can be in enabling the foundryman to get best of their ability \\ oy 
lead, keeping it there about a ininute, then maximum results in melting was over vou could fir 
one clement at on piace ! mew 
. . at ° else still adhering to then 1 
” _ _— a : 
2 a= — =] i] ‘ ; 
= Es is S o tered around indiscriminately w ut re 
3 £6 & - € 
38 Ame) = = = 8 . ; 1 gard to natural laws or the gond of 
™ al ee os . 2 Appearance of | Conditionof Tool S4FG to Natural ta Q 0 
Brand of Tool Steel. a9 ots Es £ “an Turned Surface After Trial. whole 
tis -a 8) os - . A 
pa Se.” a= e ue ‘ 
3/As 5 = e Another not uncommot ‘ 
- V7 = at set tempt to produce casting 1 lL give! 
analysis by using irons all having analy 
Novo, % x 1%" .../\/290| oO 13% | 550 64, | Good. . . .| Willcut more as near the one desired for the castings 
i . > 1 ~ 1 2 y “ease . . 
High Speed, 1%" . .| 27 0| o.! 4 49.5 2's | Rough . Ceased tocut.  ;; 5. possible to obtain. This often results 


Novo, % x1%" .../|35 8] o 7 75-0 43%, |Gooi. . . .| Ceasedtocut. '™ dull iron, and although you know you 
do. 2s vi eel o 73% | 84.0 5% ao. .. . | Broke off. are using enough coke, plenty of blast, you 

e —__.._:—sgw—aagain':«sonaturailly wonder if those tuyeres 
TABLE NO 2. have gone wrong In this case vour m 

croscope would show similar formations 

cool in a dry place; grind on a wet stone, From microscopical investigation canbe jn the different irons Your analvsis 
and temper to dark straw by heating the and is obtained the knowledge as to which shows similar results, so that when \ 


heel of the tool to about 3 inches from the molecules have the most affinity for each melt the different irons thev all go down 


point; runs better dry other Analysis would show, when best without a disturbance. there is no natural 

For a change in the treatment we first formation is obtained, of what the atoms cause to disturb them. nothing to jar ot 
hardened “Capital” as given in the instruc are which compose the mass. In attempt separate, consequently the atoms adheré 
tions for cutting very hard material and ing to duplicate this formation in our mix longer together, which means irons not 
obtained with it the following result, which tures we should endeavor to bring the fluid as desired 
is excellent, even better than any test pre- component parts in the castings as near to On the other hand, if vou had chose 
viously tabulated: their natural position as is possible, so as your irons with a variation in analvsis, but 
Brand of tool steel . . . . “Capital:’’ to obtain the largest amount of strength the total mix giving some average analysi 
Speed a we ae 35 ft. 8 in. and durability you would then have iron going into th 
Diff. of dia. start and finish . Zero. lo do this the particles, when melted, mix varying in physical structure as seen 
Duration of trial . . . . .9 minutes. must be separated as much as possible to under the microscope, having a_ strong 
Chips per hour. . «eS allow a natural freeness in adjusting affinity for each other, giving the n 
Length turned ... . . . 6% in. themselves when solidifying. If the dif- average analysis as required in tl ist 
Appearance of turned sur- ferent substances in their analysis do not ings. which in melting would ¢ i mot 

DE be & ce ew % eu 

Condition of tool after trial. Will cut more. - 

Next we hardened “High Speed” and & Es :- 3 v 

z ec Be = ~ 

“Speedicut” both with cold blast and with Aaa » E ces st 2 ra Appearance of | Condition of Te 
hot water, but were unable to obtain any sean et Tus! Gat BE Seg! gs 2. 2 Turned Surface After Trial 
: , = as on™ > ° i 
better resuits fs = 5 £ = Fi 

Now, in conclusion, I wish to add that a | "@ a - si 


although much more remarkable results 


might be possible, this much is certain: Novo, 4 x1% “ae 26 3 re) 12 59 3 6% Good ’ Will cut more 
9 io . > 1 - ose I > ' 1 

that three times more work can be done High Speed, 134". 25 4 0.08 5 51.5 242 Rough Ceased tocut 

ie ten Talal it , @mee,em .... 270 0.12 5 46.2 2% do do. 
\ 19 S » St ith ) if rood . Z 
nes the high-speed steel than with a good = ¢ apital, 14%". . 26 5 234 13% do dc 
self-hardening steel. I regret that these Speedicut, 144 . laa 2 ' do do 
trials are so incomplete, but as far as the Novo, 4% x1%° .../350 Oo 4%| 730 3's Good do 
comparison of these samples is concerned 
these results, I believe, are quite represent rABLE N‘ 
ative of their respective qualities 

In choice of the steel to be adopted, One show that they are composed ot art radica parat hn and 
needs only to bear in mind that that steel which will readily combine when melted, — fluid trots ) a more reg 
Ss most de sirable which 18 easiest to man you will have a weak casting and probably pre bably | ince vou tl t ro! your! 
ipulate and 1s most reliable under ordinary blame it to some one particular brand ot tuvere ire working re 
treatment \s to the former, it may be iron, while it is really a mistake in judg Phe simple point which | trving t 
pointed out that “Novo” and “High ment in the selection of the irons. Mix illustrate that affinity in irons meat 
Speed” were found the easiest both in tures of this kind often give castings show engtl d we sl ( ( 
forging and hardening, and as to the latter, ing severe strains, segregations and irregu making our mixtures for special purpos« 
the writer not caring to be mistaken as s that we will use irons that will becom« 

: : *By A. W. Slocum, Pittsburgh, presented at the Mi : ; : ? ; f 

idvertising a particular brand, refrains fluid readily, and when the ire in tl 


waukee meeting of the American Foundrymen’s Asso 
from giving his own opimon, but hopes the — ciation tate will combine to the best ntage 





done intelligently if we will 


This 


use the information that is being given to 


can be 


us daily by our microscopists and chemists 





Casting Fine Threads in Gray Iron, 
BY JOHN RANDOL. 
Probably of those who will read 


this made by 
pouring hot metal into a sand mold, and 


most 
have seen screw threads 
are aware that such molds are often made 
by turning the pattern screw out of the 
sand through a metal nut in the follow- 
board. Nuts for piano and office stools 
and chair screws are often made in this 
manner, the threads being coarse and very 
seldom anything like a good fit. 

The thread work shown in these illus- 
trations, taken from the work of the Gene- 
va (Ohio) Metal Wheel Company, is an 
other thing altogether, the threads being 
fine pitch, and screwing together in oil, 
with'a good length of wrench lever, and 
being really excellent fits, and of course 
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thickness of the core plate, which is the 
first thing put into the core box. 
The for the thread 
skein end, Fig. 1, is made in the pillar- 
shaped box at the right of Fig. 2, which 
consists of a base threaded to fit the male 
The 


takes a two-piece 


core male on the 


core screw. top flange of the base 
ring, clipped together, 
and doweled to the flange, everything free, 
so that the clips can be slipped off, allow- 
To 


which is in 


ing the ring halves to be separated. 
make the 
the form of a disk slightly crowned on top, 
the threaded steel core is screwed up, out 


male thread core, 


of the base as far as it will go, to a stop on 
the bottom end, inside the pillar, then the 
core plate is slipped over the core screw and 
laid down on the flange, the plate not only 
supporting the core in handling and bak- 
ing, but serving to locate the ring halves 
as they are placed and clipped together. 
the rammed up, and the 
spiral-winged ‘“‘strake’’ or turning tool M, 


Then core is 
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The 
the 
screw can go all the way through to the 


use of the larger diameter washer. 
base of this core box is tapped so 
bottom. 

After using the strake M it is lifted off, 
and the core is at this period fully formed, 
but has yet to be vented, and for this pur 
pose the vent-wire guide N, having ten 
equally spaced vent holes in it, is slipped 
on top of the jointed ring, guided by the 
The 


“cupping,” so 


loose washer same as the strake was 
under side of N is a little 
as to make the top of the core crowning. 
I think the bottom is crowned also, but it 
may be flat. I am not sure about this, but 
[I do not remember seeing any cupped core 
plates, which would be used it the core 
was crowned on the bottom. 

The cores are evenly vented through the 
vent-wire holes in the ring, all in one cir- 
cle, and evenly spaced, as they must be to 
make the core stay rounc while it is being 


baked, and then the vent ring and loose top 

















FIG, I. CAST-IRON THIMBLE SKEINS, 
CAST SCREW THRI 
having vastly more strength than if they 


were cut in the lathe, the shape, pitch and 
diameter being the same. 

Fig. 1 explains itself, save that it may 
be needful to say that the threads are so 
uniformly perfect as to require no fitting 
at all, and that the up to a 
all around, 
shoulder which serves as a stop 


nuts screw 


fair bearing on the square 

The patterns are of course good, and the 
threads are made in dry sand cores, both 
male female. The sand bearing of 
the cores is of ample dimensions, and the 
small 


and 


cost of the core making is very 
Each core is made on a core plate of its 
own, by which it is handled with a little 
thin-bladed metal like 
gerated pancake turner, in placing it in the 
small 
larger than a good-sized kitchen range. 


shovel, an exag 


natural-gas heated core oven, no 


which is hot all day long, the core making 
being a continuous operation. The 
boxes for 


core 


are made so as to allow the 





NUTS, WITH FINISHED FIG. 2. SKEIN AND SKEIN NUT CORE-BOXES AND CORES FOR 
ADS CAST-IRON SCREW-THREADED WORK 
at the rear left of Fig. 2, is slipped on the’ washer are taken off, and the winch is use | 


core screw and turned by the wire handle 
until the outside lower faces of the strak- 
ing wings bear on the top of the ring; 
this insures the even core density needful 
to avoid baking distortion due to unequal 
core ramming. The more heavily rammed 
part of a core always swells out in the 
core oven. After the three-toothed cope 
turning tool has done its work, it is slipped 
off over the top of the core screw 

Before the three-winged strake is used a 
loose washer is slipped down on the screw 
to the top shoulder, and stands above the 
thread, and is slightly larger in diameter 
than the thread. The strake is bored to 
fit this washer and clear the screw, because 
turning the strake round on the screw at 
the top would speedily wear off the tops 
of the threads at the top end of the screw, 
and, as it is this top end of the screw which 
finally sizes the thread in the core, it must 


be protected as much as possible, hence the 


to run the screw down into the body of the 
pillar. The of the 
the top of the thread and the bottom of the 


neck screw, between 
winch, must be long enough for the winch 
top < f The 
neck is much smaller than the inside of the 
core, all 
threads being very beautifully finished by 
the them 
Then the jointed ring is opened and taken 


to clear the the core screw 


which is now made, the inside 


turning screw down through 
away, leaving the core standing on its own 
core plate and touching nothing else, but 
yet having the shank of the screw inside of 
it. The winch is removed before the ring 
is opened, and the core is now lifted out 
on its plate and, I think, placed in the oven 
do 


unbaked cores sitting around anywhere 


at once. [| not remember seeing any 


I may say here that there is a French sand 
which is fine as flour, and makes a core 
very strong and hard, and is used for art- 


bronze work, without venting, I think, and 
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certainly this French sand could be used 


to make perfect screws. It does not 
“blow” at all in bronze pouring, which | 


believe is far more difficult to make come 


sound than grey iron 
at the 


I was surprised uniformity of the 


diameter of these cores after baking, and 


strongly suspect that the core boy was on 
of those sand artists who can and will do 
the same thing over and over ten thousand 


times, every time just exactly alike. He 


was a very patient, self-poised lad, and was 
very and proud of his 
work, which looked fine, carefully ranged 


I respect 


competent very 
on shelves over the core bench 


molders and founders more and more 
every time I go into a hot, dark, grimy 
foundry, and see what the molders do, and 
what they have to do with. Yes, and I go 
into the fine shops, and see the clean tool 
makers sitting at their machines and taking 
1-1o00o0th cuts, making chips that wouldn't 
hurt in one’s eyes, and I think about them, 
too. 

The nut cores are more difficult to make. 


lhe block at the left 
middle of Fig. 2, is surfaced on 


Square cast-iron 


marked B 


top, and is bored to take the bottom tit of 
metal core which shapes the centra ole 
in the two baked nut cores C ( Fig 


It will be observed, Fig. 1, that the nuts 
are cupped out on both sides, so that th 
thread is on an internal rib in the middle 
of the 


be made in two 


nut. Because of this, the core must 
parts; the lower parts of 


CC’ are seated by the pattern core prints 


in the nowel, and then the top part of the 


these illustrations, is 


top of ( Of 


core, not shown in 


set into the cavity in the 
course all of this work must be nearly pet 
fect the 
top parts of the cores and holds them down 


Mhis 


Then cope 1S closed on to the 


while the nut is poured makes a 
lot of trouble 


The 


in three diameters; 


cast-iron solid ring J) is threaded 


the top of the nut core 
center arbor £ is threaded to fit the small 


est diameter of D. The split threaded 
ring F is threaded to fit the 
sizes of D. Also the top of B is recessed 


exactly the thickness of the core plates, so 


other two 


that when a core plate is dropped into B 
the top of B is flush with the top of the 
disk core plate. To make the nut core C, 
the center arbor E is screwed into the ring 


dD, 


as are also the two halves of the split 
threaded ring F, all going to shoulders 
Then the core is rammed up and turned 
off flat with a tool swinging on the central 


arbor; so far the core is made bottom side 


up to what is shown at CC’, and is all 
contained in the solid ring D. It now 
remains to remove the fragile core, too 
tender to be touched, from the heavy ring, 


split ring, and core, which surround and 
First, a plate is dropped 
into the recess in the block B; then D is 
turned over, and the tit of F goes through 
the core plate into the block B, and every 


pierce it core 


thing is then as shown in Fig. 2,-except the 
solid ring D, which is yet in place screwed 


onto F and E. It will be noted that there 
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are spanner holes in the top of &, ( 
that the block B has a post at the far 
right corner which is forked on top \ 
e left of B is bent spanner H, the 
prongs of which fit the holes in FE, whil 
the horizontal tail of H fits the fork in thi 
top of The spanner forks are placed 
in the holes in the top of E, and the t 
of the spanner in the fork of J.. Then the 
core boy takes both hands and runs thx 


solid internally threaded ring )) up on the 


thread of E, held until 


a header for the top of 


leaves the 


thus stationary 
clears. E makes 
the 
in perfect form, as shown in Fig. 2 


the thread of core (¢ and 
core 
Of course all the various diameter threads 
as the skein nuts 


are the one pitch, same 


are to be. The threaded ring D leaves the 


screw threads at top and bottom the same 


time, the sand thread of the core being 
fully protected by metal guards all th 
time As soon as the ring is free the 


spanner /]J is removed, and then the ring 
D can be lifted off freely. Next the 
FE-, which has a good taper, is picked out, 


arbor 


then the threaded two-part ring F is picked 
off in halves, and the completed core is left 


standing on its core plate on the block B 
ready to be lifted and p dd the oven 
I ng 

Che superintendent s hey tried 
eve mes before they found the sur 
way take the core box off this core, and 
I guess he told the t utl He said also 


that there was no trouble at all in making 


and nut in 


ny kind of a fit of the screw 

he castings, that the fits came slack or 
tight exactly the sam he core-too 
threads fitted each othe ( that the 


shrinkages were alike always 


Of course different job of thread 


every 


ing would require a different core-box 


] 

‘ 
scheme, but this example gives an idea of 
the methods which must be employed. The 


core is so tender that it is barely 
not be 


after 


able to stand alone, and must 


touched anywhere with anything until 
it is baked 


The cores produced were wonderfully 


clean and perfect in appearance, not a 


grain of sand displaced anywhere, and th 


finished work screwed together perfectly 


well. I believe the job would actually gag« 
] ys 


within four or five thousandths variation 


limit; in other words, it appeared fully 


equal to cut threads, as produced for work 


of this class. The boy made the cores 
much more rapidly than the story would 
lead one to expect, and the core boxes 


and fixtures did not cost so much as the 


threading tools and fixtures would cos 
for the 
1 


up-keep, the machine tools to 


same job, to say nothing 


drive the 


and the wage of a mechan 


cutting tools, 


as against that of the core boy 


I watched this core making but a very 


few moments, and may not be precisely 


correct in describing it, but I am near 
enough right to inform others what I did 
before know 


really good fits—can be 


not myself, that good fine 


thread fits made 


in the sand 
































































The Trials of the Foundry Foreman 


ore ¢ Xt 
r ve \ fire 

erel \ 
it 1 Vil tile QO 2 : 

nageme t al t 

en unde g ‘ 
cise Statement I ( i ( 2 

< troundry I I 
Vritte! 

Let Ss s ew ( r 
secured for the foundry ¢ | ( 
must at once figure on the best methox 
making the work as v produce 
it the we t Phe edge ! 1 
sarily show a profit so far as he 
cerned Now, while doing this he n 
also direct the work of eacl in employed 
about the shop, must supervise the cup 
gang nd see to t] t t 
are btained there Next he 1 
after the d ig p | g Oo <¢ 
worl d seeing that ! ) { 
the ¢ r ikKiIng, arranging Ul 2 ) 
the cores w e mad e f 
molds they are intend { t 

d ire poures 1 r 
to the ibove ire ed the ¢ y < t 
ences with the offic ‘ emper 
is 2 enance 1 \ ( } | 
Troi | Worke ary en 
It w eel I ( t | “ 
come to daily contact w ( 
would assist hit whereve ) ‘ 1 
hap e might t e the « t 
which se¢ de ( ine 
Nec aril t will be een Ul tt d 
tice ft the firm and the nen 1 ade 
task, and the art give to few B 
here 1 ust where il vie Ssistal 
help very mucl Friction will be red d 
t minimum, and all thé contending « 
ments will be held down to strict busine 

lo get the best results from a g d 


toreman, the management should give | 


its full confidence, back up his efforts 1 


hetter conditions at all times, find out | 
troubles, and, wherever possible, sn t 
the way a little, so that the result give 
ome personal satisfaction to him and et 


courages him 


the foreman, for he the very 1 ‘ 
worries most over SS¢ and do 
best, whether backed up or not, from per 
onal pride, to reduce them. He will d 


all he can to keep u 


the maximum, and if, instead of w ving 
him when a loss does occur, and wl 
worry will be re to get him inte 1 
state that he will lose the next tir 


he is et couraged and let feel that the 1 
with him in his efforts t 


agement 1S 


cate and correct the trouble, a very hapy 


situation will result 


Now a 


Golden Rule is just as applicable to them 


few words as to molders 


* From a paper by A M. Loudon before the American 


Foundrymen’s Association. 


Ise Let the molders begin 
work in the 
the idea of the 
heart 


iobs given to them with 


best interest of the management at 


Who knows but that each molder’s turn 
may come to be foreman some day, too? 
He who may be depended upon to work 
conscientiously and intelligently has a 


foremanship ready for him when his time 


arrives. If molders would only keep this 
in mind, there would not be so many 
tyrants made in the foundries by their ob 
stinacy and disregard for the interests of 


their employers 





Letters From Practical Men. 


The Burden Water Wheel. 
Editor American Machinist: 
In the cle 


connection with the 


cription given at page 803 in 
snapshot pictures of 
the 


diameter 


wheel at Jurden 


works, Troy, N. Y., the 
jo feet and the face of the wheel 


the great wate! 


was 
given as 


16 feet. The wheel is 60 feet in diameter 


and 20 feet wide at or inside the buckets, 


the thirty-six buckets are 12 inches radial 
the at the bot 


lv at top, running to point 


tom, and 4 feet deep circumferentially 
[he gear rack at each side is 9 inches face 


Che 


inches diameter by 18 


and 4'4 inches pitch. journals or 


trunnions are 16! 
inches long. The rods or spokes are iron 
1'2 inches diameter, 22 rods in each sec 
tion, 264 rods in all. 

The wheel was built in the 4o’s, was 


started for business in 1849 and continued 


morning promptly, taking the 
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LOOKING INTO THE 


to run until 1895 or 1896, and was doing 
good work then when the plant was aban 
The wheel stands to-day 
built it, 


doned. its 


as 
designer with the exception of 
new racks, which were put on about twen 
The wheel, making 2!% 
the 


for the en 


ty-one years ago. 


turns a minute, furnished power for 


following, or, in other words, 





MIDDLE OF 
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THE BURDEN WATER WHEEL, 


tire plant: One rotary squeezer and muck 


bar train, five g-inch trains for rolling 


horseshoe and rivet iron, four horseshoe 


machines, five or six rivet and spike ma 
chines, twenty-five or thirty punching ma 
chines, machine shop, roll lathes, shears, 
and all the other machinery called for in 
at this plant that 


a rolling mill. It was 

















THE BURDEN WATER WHEEL. 
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the great inventor, the designer of the 
giant water wheel, Henry Burden, worked 
late and early on the many and various 
inventions which made him known 
throughout the world. Here he invented 
and put in operation the machine for mak 
ing the hook head spike now in universal 
‘use in railroad construction. Here he in 
vented the rotary squeezer, which 1s in use 
in all mills where iron is made by the 
puddling process. Here also he invented, 
built and operated the great horseshoe ma 
chine which brought him fame and for 


tune [his was one of the greatest inven 
tions of modern times, being automatic 
in all its movements, feeding in the length 
of bar according to size of horseshoe want 
ed, cutting it off, bending and swaging it, 


and creasing the shoe for nail holes at the 


rate of 58 or 60 shoes per minute. At the 


present time the work of destroying the 
will be left standing for a while. It s 


be protected from the weather, painted and 


wheel is stopped, and the hope is that it 
hould 


cared for out of respect for the mechan 

ical genius and originality of its builder 
Im J. Kay 

|The view here given looking into the 

middle of the wheel was taken by the 


writer of the above letter The excellent 


view of the entire wheel, from which the 


root and the house at the side have been 
removed since the previous snapshot was 
taken, is kindly furnished us by Mr. A. G 
Goldthwaite, superintendent of the Tol 
hurst Machine Works, Troy, N. Y.—Ed.] 


Inserted Tooth Milling Cutters. 
Editor American Machinist: 

[ notice your contributors occasionally 
furnish articles on milling, together with 
drawings for milling heads, etc. The en 
closed sketches may be of some service in 
showing to your readers what we considet 
a good and a bad design of inserted tooth 
cutter for heavy end-milling. In anticipa 
tion of the arrival of a large four-head 
milling machine, ordered by a New Eng 
land concern that had many duplex and 
other pumps to build, four milling heads 
or cutters as per Fig. 1 were made by thx 
toolroom, and as the management very 


kind!y considered me a “general hand,” | 


va Id wil the milling machine at 
rived to get it started. At the expense 
having the superintendent think me in 


rertinent, | made bold to say that l thoug! t 


the milling cutters were “no good.” Thi 
was rash, inasmuch as we all have a tet 
der feeling for our pets \ great effort 


was made to get the cutters to work su 
essfully, but all to no purpos« 

The head is shown with but two teetl 
in place: but I assure your readers it 
worked much better with only two teetl 
is I then had only two to fall out when | 
tried to have something doing. The taper 
pins failed to hold the teeth properly, and 
as soon as a tooth started to move, it was 
forced down into the work. On this ac 


count our scrap-heap grew much faster 
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milled castings Phen 
again, the grinding of the teeth was far 
Chey were ground so as t 


and just as soon as 





ys 














into the casting 
mill tooth ground 





ILLING CUTTER 


in contact with the 


head being light and weakened 


were forced down 
ny opinion any end 


this wav 1s a long 








1250 


when the cutters came in contact with 


swells, etc., on castings and the cutters on 
the opposite side would be forced into the 
work. The milled surface would be irreg 
ular and far from smooth. This, of course, 
is on the first or roughing cut, and would 
not be so pronounced on the second cut, 
but still the principle applies just the same. 
On many jobs one cut only is expected to 


produce good work BECK 
[We do not understand how anyone 
could expect the taper pins in Fig. 1 to do 


any good or to have any effect in binding 
the cutters. If, narrow radial 
slots had been cut through the head below 


however, 


the seats of the cutters to about the same 
depth as those below the taper pins, then 
the result would have been quite different. 


-Ed.] 





Handy Boring Tools. 
Editor American Machinist: 

That boring tool shown by Mr. Ed. 
Herman at page 1133 is a good one, but 
I can’t resist the temptation to suggest a 
slight improvement in its construction. I 
think in such holders where round tools 
are used it is a wise plan to put a shoe 
under the clamping screw and thus pre 
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holder is assembled, the projection at the 
ends then preventing it from falling out. 
The shoe is cleared slightly at the center 
to insure its bearing properly at each end. 
Another form of shoe giving very satis- 
tool-holder of this 
the under 


results in a 
that at b, 
and inside of the block being concaved 


factory 


class is shown side 


z 


\ Ly “A 


a 
MASS 
FIG, 


-. 
aes 
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FIG, 1 Filta. 3 


THE CUTTER, SCREWS 


slightly to retain the contact or bearing 


near the ends when the pressure of the 
screw is applied. 
Fig. 2 shows a tool of a little different 


. 


J 

















FIG, 
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HANDY 


vent the end of the latter coming in con 
tact with the tool. The shoe shown at a, 


is a very satisfactory one, this be 


Fig. 1, 
y s] »d ) i lace before } > ool 
ing ipped up in place etore the t 


BORING 


FIG, 2 


TOOLS. 


design, but fitted with the shoe used in 
the holder in Fig. 1. This tool 
clamping post arranged to swing on the 


has a 


pin connecting it with the body, and when 





September 3, 1903 


not in use may be straightened out as indi- 
cated, making a handy affair for the tool 


chest. S. F. ARTHUR. 





A New Fillister Head Screw. 
Editor American Machinist: 
The ordinary fillister head screw has a 


nasty habit of giving way in the head, and 





A“ 
- f 
FIG. 5 Aner 
AND KEY 
generally at times when we are hurried; 


and getting it out when part of the head 


at one side of the nick is missing isn’t 
one of the nicest jobs 
The screw nicked as shown in Fig. 1 


will cure such troubles. 


milled in with an annular 
and Fig. 3 


positions of the cutter for this operation 


The nick is 
cutter, Fig. 2; 


1 
1 


indicates the two 


The key for the screw is shown in 
Fig. 4, and Fig. 5 explains how an 
ary milling cutter is used to mill out the 
hollows at the end. This the 
should of ] 


ordin 


cutter and 
annular one course be of the 
same size. 
As it is absolutely impossible with o1 
usage to damage these screws in 


ad 


dinary 
the heads, they may often be used to 
vantage in place of square-head or square 
hole screws. Headless screws (Fig. 6) 
a similar nick 


FILLISTER 


may have 
HEAD 





Draftsmen’s Judgment—Coring for Fillets. 
Editor American Machinist: 

The letter of M. E 
pointer 
In short 


ves 
what the 
the drafts 


D. at page 1127 gi 


us a very useful as to 
draftsman should be. 
man should use his best judgment 

Is there not a cheaper way to mold the 
piece shown in the sketch entitled ‘Costly 


Filleting?”’ Suppose that we make a core 
box for one of these pockets and instruct 
the molder to make eighty cores, then our 
pattern will become a very simple affair, 
all 
rounds and still save about $10 worth of 
patternmaking Moral: Patternmakers 
also may use their best judgment to ad 
Mucu ABUSED 


lets and 


and we can have these fi 


vantage 





Knurling Tool for Long and Small Work. 
Editor American Machinist: 

The sketches herewith show 
finest knurling tools for certain classes of 
work that I have seen This is 
of the many tools designed by the “‘poor, 


one of the 


yet one 
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Figs. 1 and 2 
The body A is 
steel and fits in the 
B is adjusted 
T) D D 


lonely Swede”’ in our shop. 
represent opposite sides 

made of 7-16x1” tool 
tool-post like any lathe tool. 
by the knurled screw and nut CC. 1 
are three knurls which are % inch diam 


1 


eter and 3 inch thick. These run in pock 


the right depth to bring the 
outer ends of the side 
of the holder. Plates E, of 1-16 inch sheet 
steel, prevent the knurls from slipping out. 


ets milled out 
knurls flush with the 


It will be noticed that two of 


Sy 
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they could then bort 


some idie iatne 


center 
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Substituting the Shaper for the Power Press 


It doesn’t seem mu 
< ctit e the shape 
1 But we did 
ind ] the 

Fig vS a piece 


Editor American Machinist: 











A 
) FJ 
: f 
KNURLING TOOL FOR LONG 

have two holes—one smaller than the other 

breaking into each othe This allows 
cither plate to be removed easily, it being \ 
pushed endwise until the larger hole clears ne” 
the pin (see Fig. 3) on which the knurl | 
runs These plates are prevented from | 
turning around by pins / The piece G | 
is slotted at yne end and fitted on the 
tongue H, so as to swing back and forth, ifr 
a strip on either side preventing it from ae he L ) 
moving sidewis« [The most particular 
part of the tool is the curved lower surface 
of B. This is so formed that, no matter 
at what point B may be set, the knurl in 
G when latter is resting against B will 
ilways be at the same distance from each 
of the other knut This tool can be used 
on any round stock from 7-16 inch down , 
until the knurls meet. With this form of 
tool you can knurl up a yard or two of 
stock at a time Just place your piece in 
a chuck, set your tool even with the center, 
then stick your rod between the knurls 
and clamp down on it tigl Then stat 
vour lathe up and put in the feed and when 
the tool has run up the full length 
have a rod nicely finished. With the ord 
nary form of knurling tool you could not 
do this long work, as pressure on thi 
piece would spring it It used to be g t t 3 
delight of the apprentic: ] r If rae ( ] 
the lathe .that required long cut, for er Phe e | 1ed p 
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Making a Circular Forming Tool in the Miller 
Locating and Boring a Hole for a Gear. 
Editor American M 
Phe I 


lling a I | L ph 
the | id ot the 


7 


HH te 


r? 








vantageous manner. The few suggestions 


for exchange are simple in them- 
ely however, I trust they nay benefit 
ymeone and bring out other ways of 
handling this “complexity.” 
In Fig. 1 illustrated a job that ordin 
irily is done on the lathe. Sometimes only 
few pieces are required, nd although 


t be made right, still the expense 


f special-form tools is not justified; and 


is the different movements of the miller 











FIG MAKING A CI \R 

ed bY ScreWs Having graduated 

dia ew ithe tools held in the vis¢ 
do the w ery well and at a reason 

| piece A i circular-form tool held 

( tandard arbor. It has been roughed 
) ithe, and we will now proceed 
finish it. It will be necessary to adopt 

\ urfaces as base lines, and in this cass 


Phe 
‘should be slightly 
this 


finished diameter 


be used diameter ot 
larger than 
We 


at C tft 


“| diameter at point 


will consider the 
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D 
I = 
| 
+h 
-—-— t ‘ 
| 
—_ 
_~ 
Fi¢ 
be 233 inches; diameter of base circle 
2 25-32 inches; diameter at bottom ot 
' 
grooves /) and F, 1 15-16 and 2 inches 
” respectively. The grooves D and fF are 


first roughed out, leaving about 1-64 inch 


all around for finish. In doing this the 
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for but the 
diameter at the bottom of the latte: 


at the 


tool is gripped by its sides in the vise and now in position D, 


groove 
the point brought up till it just touches C 


as shown; the dial on the screw then being 1-16 inch less than bottom of 


1 
being 


y 


set at zero. Then the tool is moved over, obliges us to feed in 1-32 inch deeper, « 
and its side brought up to touch face H, 13-32 inch from zero. The finishing tools 
and the dial on the cross feed screw set at may now be used, and we must feed 11 


vero. Let us consider the distance from from zero 25-64 and 27-64 respectively. / 
H to center of F to be % inch, the radius is worked out by the same method and the 


of D or F 8-32 inch and center to center sides relieved by swinging the table 1 d 
distance 1!4 inches. Probably the nearest gree each way. This last operation is r 
round-nose tool on hand will be '@ inch quired also on sides H and J. The balan 
turned and finished in the usual mat 
ner. It is hardly necessary to state tha 

e overhanging arn (not vn in 

sketch) should be used Much hea 


cuts can be taken on the milling machin 


and with less chatter, than can possibly 


ta 














ken on any lathe ordinarily found in 
toolroom We have used tools with 15-1 
nch radius taking a cut cove 9 ar 
e-half the nose of the 0 ind )v 
sing lard oil and turpentine and running 
ww, have tut | ut smootl iccur 
At 4, in Fig. 2, is shown part of ( 
nd of whicl es one end of sp 
|_| working in the adjustable sleeve C, and 
ee . ilso he I l I | itt not sh vn) W 
FORMING TOOL IN THE MILLER ing in boss 2. On the end of spindle 
a gear E meshing in an intermediate g 
radius, and we will use that With this which in turn meshes in G. Tl 
radius the distance the tool will have to dle head was part of ar ! 
travel that its center may coincide with vhich the gears E and G were larger and 
the center of will be 5 inch. Turning ren together ) } modeling tl 
the table or platen screw back to zero, chine vas found necessary to ° 
previously located from C, we then feed Senetion f ae oi 
the tool in a distance equal to gear F was inserted 
base circle — diam. at bottom / The face against which this gear sh | 
: run was originally rough and not in lin 
2 <5 e with the ends of the bosses; and attention 
~~ 64 2 - = 22 is directed to the simple and effective mat 
The tool may now be withdrawn 1-64 ner by which the gear was located and t 
| 
G 
{ 
B ' | 
‘ Ae 
| a 
| { 
. > oa 
eee Renae , ‘ , 


AND 


LOCATING BORING A HOLE FOR A GEAR 


STUD 


tapped A pie 


larger than the 


ts stud bored and 
stock J, 
was caught in the three-jaw chuck 
ind 
plug 

nd 


hole for 
of 


inch and worked over 1-64 inch each way 


from the center in order to leave approx! round ole in 


mately 1-64 inch stock all around for fin- gear / 


ish. Next entirely withdraw the tool from on the spindle of the milling machine 


4 inches towards turned a working fit for the gear. A 


The 


F and move the saddle 1! 


the column of the machine tool is was inserted in D in place of the shaft 
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G mounted on its projecting end, the gea Notes From Travel. both n ul i haser get their just 
FE being placed in position on B. The head Editor American Machinist dues 
vas next strapped to the miller table and lo a man who is traveling about the In t erved seve! 
squared up from the face of the col nt with his ey: pen it very evi teresting thing g ( lt 
vy side 1, which had been planed para dent that “the world do mov Some on which the I ye swung and used 
vith the dovetail things | iv bserved tely have i t y point in t t On one é 
hen the intermed te ‘ mo + 1 cced th s tact n me nd il believe they i 1) no e q te 
- t & 
the end of J and brought up till it nteresting ; ) warrant deceril sa 7 ted ne , t 
shed with the other gears. and the three s in vour mt al ' g for oe 
rat togethe 1 eiy whet t table and ———<——<__—————— 
_ = 
knee er ed he 1 was re 
ver and the | r 1 nd b red by 
holding the drills and 1 yr bar int 
g r" 
1 Ty} ] ¢ ; 
1K I ( < pP t r WW 
tapped by hand in th ne, a cent 
sert n the spindle s lving the ¢ | 
t the tap ind t e it d rT e tap eInYg } 
/ 
followed up by ving the rl Ree ee i 
face of the casting was interbore« \ 
fo m 1 seat ror the gear hus « - ak 
ole JOD Was fhinisnec I ng 
were sure that the hole was in the rig X24 . 
tion and that the 1 ba q 
ead h other | \ Wayne ) uiiding 
f ed hig ed de-valve I ge plates w ex” ’ e edge 
211 Tt r W e ef sed il i ( re vy f t 
Measuring Cutting Speeds yas 1 = le cel 
. . A } t W Ladi ( I i \ y I i x I 
4 1 ’ 
| \mer n M nist n f » « engit n mod ; a 
¢ \ 
the nee tw | t f rime ' 
s it \ aie oo 
1 4 tig ' , ( veal e of dash-pot t fs f 
ch is d d gear pern 9 ( [wo ba fron ft l nt Reeves var 
i i . ‘ ur * 
' ' 
ilt is that spe e t Phe ft governed, at er no in \ g J { e€ gives t é 
istration represents a , Sy n the de ft ler the ip { e deitt 
, thie s 
et! VW } \ e” t he nD earance t t engine it and str ng ¢ , | ne | — ‘ 
t ‘ } : » ‘ ‘ 
, 1 ¢ ¢ 1 rt 1 ] + + 1 ] } 
t fac ee \ . O e trunk lin ds is equip vy by ply t it ’ 
1 } nine ping not with the p nd t t , ; ‘ ’ 
J tx + ¢ ] > } ri \ 
< fo \ plied iwing of the steam done away \t nothe t 
\ ai ( le g r p rt en ru Oo pout ? € re I equipme 
ling the 1 ( ng \\ 1 nas es that of the ordinary valve vher ey t haft 1 
‘ i ‘ 
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but they are certainly all right in 
their own particular line. 

At another shop which is known of by 
all readers of the AMERICAN MACHINIST, 
they make gasoline engines for automo- 


work, 


biles, and, to use the common expression, 
The fly- 
I judge, 20 inches in diameter 


there is something doing there. 
wheel is, 


with a square rim about 2'4x2Y% inches. 


They bore, ream and finish the hub; finish 
the rim and round the corners, finishing 
twenty wheels in twenty-three hours, 
ms to me, is a highly creditable 

Although 


which, it 


performance the rim of this 


wheel is 2'4 inches wide, it 1s entirely 
roughed off with a carriage feed of % 


inch. Here again the Reeves countershaft 
plays an important part, all of the speeds 
required for the different operations being 


while the machine is in motion 


and a cut on, th 


the 


obtained 
us saving much time and 
speeds are regulated to the extreme 
point that air-hardening steel will stand 
This combination of air-hardening steel 
and speed varying countershaft seems to 
be ideal for 
the concerns who are using it are showing 


removing stock, and some of 


some very gratifying results 


Detroit T HEODORE. 


A Peculiar Lathe Job. 
Machinist : 

While calling recently on a friend who, 
by the little 
foundry and machine shop, the question 
of peculiar jobs friend 
remarked that he 


Editor American 


way, superintendent of a 


came up and my 
got badly deceived in a 
little job a few days before and drew the 


his de- 
What the pieces were for I will 


accompanying sketch to illustrate 


scription 


Ball 
\ 


Need Ue 


A PECULIAR LATHE JOB 
Phe 


ruld secure 


readers to determine 
friend 


part ot 


leave for your 
information my 


that 


only 


was they were a a perpetual 


motion machine that as usual was going 


to revolutionize the mechanical world \s 


such they are curiosities only, but from 


the standpoint of the machinist they repre 


sent a problem as to the best » finish 


Way 


them in an ordinary lathe (I think the 
smallest good lathe in the shop mentioned 
is something like 24 or 28 inches swing), 
and do it accurately. 

As 
two plates, 


groove for 


the sketch, the 
3 inches in diameter, have a 
balls the 


you will note from 


1é-inch near 


outer 
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edge, while they fit freely on the 5-16 inch 
steel spindle. What would happen to the 
balls should one of the plates turn while 
the other 
part of the problem; perhaps the inventor 


remained stationary, is not a 


intends to magnetize one of the plates so 


the balls will stay in their proper places, 
while the moving plate is doing its loop- 
the-loop feat in mid-air, but that part is 
too deep for an ordinary mechanic like 


myself, and I will leave it to some of the 
broader minds 
These plates were of cast iron and had 


to be finished all over. This was accom 
the 
proper throw bolted to the face-plate, and 
stand on the carriage, this being 
ight, the 


the 


using a circular cam of 


plished by 
a roller 
held up to the cam by a counterws 
pulley for which was mounted near 
headstock. 
As my 


the job, 


friend got stuck on the cost of 


however, he would like to hear 
from others as to how they would have 
accomplished the desired result. 


West Point, Ga L. L. ARNOLD. 


Porous Brass Castings. 
Machinist : 

Having read very carefully the remarks 
oft Mr. 
brass castings, it occurred to me that some 
The 


copper wire 1s a 


Editor American 


Vickers, at page 1107, on porous 
very vital points were not mentioned. 
the 


detriment to the casting is not absolutely 


theory that use of 
correct, as I have proved beyond all doubt 
by experience. The molder may have the 


t copper and yet have bad cast 


best ing 
ings. 
remelted 


Experience has taught us that alloys 
produce better results; but we 


have to lock at the cost. It might -be said 
that the cost of remelting pays for the re 
stings can be 


No 


foundryman is so beset with difficulties as 


sults obtained, but bad ca 


result even after remel other 


ting. 


and bronze founder. For in 


stance he can make two castings, one 


small and the other very large, both 
at the 
same metal, and one will be spongy 


the 


very 


poured same time and 
other not 
he size 


into consideration, 


result of 


xide. 
1 


ve taken and the 


f alloy to be poured is of the utmost 1m 


portance, as upon this depends your heat. 


\s the 


pouring differs 


alloys differ the proper heat for 
The method of gating 1s 


certainly another all-important factor. No 
up-to-date brass molder uses skim gates 
They may be all right in iron foundry 
practice. I have seen brass castings made 
ime after time, metal changed each 


e, and still with bad re 


patterns have beet 


the same mixtures being used id good 
castings have been the result, proving that 
xide played no part in that cas« Chese 


castings referred to were al 


500 pounds water pressure and 27 
steam 
The alloys 


must be 


pressure 
for steam 


water or pressure 


ind mixed, as 


weighed 


carefully 
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experience has proven that only certain 


alloys are capable of withstanding such 
requirements. In this I refer to pressures 
of 300 to 500 pounds or more 


Mr. Vickers c 


sum therefore, the 


ncludes by saying: “To 


up, cause of leaky c 


ings is the metal.’’ That must be true, as 


that is the only substance we pout 
is, as I before remarked, the method of 
using the metal and also the gating, that 
is responsible for our success or f 

he theory of oxide is certainly practical, 
but it 1s not tie cause absolutely of spongy 
castings 1D). Woo 


Helding Steady Rest Werk on the Live Center. 
Editor Machinist : 


work 


American 


holding on the live cent 


iter end is running 


— 
lathe while the ot 





FIG. 1 
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FIG, 2 
HOLDING STEADY-REST WORK ON | 
CENTER 
in the steady-rest, some people use a oth 


of lace-leather, while others prefer a short 


piece of belting, this being slit at the center 


to admit the work the outer ends 


being passed through opposite slots 
face-plate, a coupl f pins or nails 
through the ends holding everything fast 
while the plate is run back and the 
strained up tight. More convenient thar 
either of these “hold-backs” is the steel 


affair shown in Fig. 1. This is simply a 


vided with two nuts for 


threaded piece pr 


adjusting and clamping to the face-plat 


ind having at the front end a finger 
projection drawn down thin and yet left 


back 


stiff enough to hold the work 


entel lt two f these devices are us« 
i Opposite ends of the dog, all tend 

to cramp the work will be avoided and 
will still be an easy matter to remove ani 
eplace the piece W here nly IV S sed 
i little care must be exer d in drawing 
ip on the dog, otl VIS e may be 
produced some inaccuracies in the w 

A tool which some tim ro was being 


bored out at the end while held ) k nN 


this manner, was found to be very unsatis 


factory so far as the hole was concerned, 


and a little investigation was necessary 


he rore the cause of the trouble could he 
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ited. It was then found t the hol 
back pulling on the side of the dog had 
id the effect shown greatly exaggerated 
in Fig. 2; the upper side of the work and 
spindle considered as one line being sh 
en the piece pivoting at the steady-rest 
permitting this—and the opposite side of 
the spindle being forced against the box 
le at the same time revolving. The re 


sult was that the end of the work project 
ng through the rest was given a wabbling 


movement, making a perfect job an impos 


sibility. S. F. ARTHUR 
Squaring Up a Punch Press. 
I-ditor American Machinist: 


Some time ago we found it necessary 


to overhaul and square yme of our 


The | 


the rams of the presses in 


up si 


earing surtaces 


punch presses. 


were 


question 





of 
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C had been planed up 


and one side was n 


higher than the othe 
come by placing strips ot 
hae 4] nd , 
ace tne iow ent is s wn 
PD. When the readings 


like, 
and set up on a planer 
to 


were marked 


marks on the corners of 


site corners t 


the bolst 


corresp 


were tl 
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ing up on the planer, 
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f o be in 1 di 5 We { 
hi » tools suitable to req em al gave esired re 
ve scraped them t 9 fit, thet thod d e used it 
1 up the seats t shat ditferent p 
s they were parallel with the beat ( | 1 d, | 
ings d trued up the \ faces of t t f the | t 
I These pre es W ¢ ntended t “ l 
hold square-shank punches, which allowe pe E. E. Min 
the » be dressed up wit difficulty 

\ sweep A (see sketch) was made with Chattering—Feeding in or Out in Facing in the 
1 round shank B, extreme care being take Lathe. 
in the fitting, so that there no pe Ed \met Machin 
ceptable lost motion Chis sl was st Chi t, at page 1123, mak e state 
cured in the newly fitted ram in one of ments concerning wl would beg t 
presses and a micrometer cla d to the make yme « é I do not agree 
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ward, though not, as Cheroot says, be- 
cause it must have more clearance, and 
not infrequently it loses its cut by the 
work “running out” more at the periphery 
than at the center. The foregoing refers 
to work done in the engine lathe and hav 
ing a considerable difference in diameter 
between the inside and the outside. I hope 
the discussion of the above questions will 
be kept alive by our friends until some 
thing of a conclusion be reached 
CorNEIL RIDDERHOF. 
The Cutting of Clutch Teeth. 

Edtor American Machinist: 

In his article at page 929 Mr. Marx 
makes some statements concerning clutch 
teeth, which will bear some discussion. I 
would also take exception to his reference 
to a universal dividing head as a spiral 
head; this might be misleading, especially 
in connection with this subject. 

In describing his Fig. 11, of which his Fig 
9 is a plan, as near as I can make out, Mt 
Marx makes the statement that all the ele 
ments of the surfaces c and e converge 
toward a point opposite the mid-depth of 
the teeth and 3-16 inch to the right of the 
axis \ reference to Fig. 9 will show 
that this is impossible, as the lines will 
cross if extended toward the center. That 
7'3-degree cutter—presumably 15 degrees 
included angle—was certainly a_ pretty 
delicate cutter to do any business with, as 
it must have been backed off for clear 


mee Fr . 
fg TVD, 
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ally measures 36 degrees, 


ered a pretty acute angle for 











= IN PLACE IN THE MILLER. 


I ich thick at 2 point f 
ede 

\ clutch with the business side of the 
teeth cut properly should have a full cor 
tact to the full depth the clutch 1 engage d 


whether it is thrown entirely in or not; 
would then have full contact when being 
thrown in or out when under a load. Th 


is true of an ordinary square jaw clutch 


or a square Jaw spiral, and is of course, a 
simple matter to cut. This is a valuable 
and desirable feature on an: clutcl 


though it is not so simple a matter to a 
complish on teeth with sloping taces 
None of the clutch teeth of the modified 
form shown by Mr. Marx will have prope: 
mtact, except when fully engaged, and | 
ave my doubts about some of them even 
it that. I think it is wrong to make 

saw-toothed or any other clutch with slop- 
ing or, rather, dished, teeth; while it may 
help some to flatten the tops, the outer 
Page and 
most 
f the abuse. Nor can I see anything in 


corners are still the first to e1 


1 
} 
I 


) 
the last to let go, and must stand th 


r 


common between a set of bevel gears and 


whole principle as laid down by Mr. Marx 


s fundamentally wrong. The top and b 


1 pair of clutches. In fact, I think the 


tom of the teeth should be parallel, and 
can be flattened if desired. Any element 


f any surface if extended should meet the 


axis at right angles. To fulfill this pr 
iple, the surface produced must | 
ielicoidal or warped surface 

Some vears ago I had to fi { f 

t-iron clutche they were four wed 
f the spiral f ind the faces had t 
ive an angle to facilitate disengaging 
The work had to be done wit! i chisel 
nd fl 1 +) ’ 1 ] 
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ob done wanted the faces to fit with a 


red lead bearing. I learned quite a few 
things about clutches before I got through 
with that job; in I had to go over it 
The 
method I finally used was as follows: I 
shaft to fit the coup- 

I drilled 
made a knife to fit. 

j 


was radial and lare 


fact, 


several times before it was accepted 


got a short piece of 


ing as an arbor, in which arb 
a hole and 


Phis 


then 


knife-edge 


not 
correct, 


teeth is small compared 


ol 
th 
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give correct, or even approximately 


results unless the length of the 
with the diameter 
his is due to the fact that 


vard 


the clutch 


angle of twist the 
as shown 

1 represents 

outside, whil 
tootl 


parts 
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[f the top and bottom were flat, the 


utter was either flattened or the table of 


he milling machine was lowered and 


ed toward the cutter; in either case it 


to finish the bottom with a narrow 
tilting the fixture. 


GEO J 


vithout 


MEYER. 


The Art of Making Surface Plates as it is 


Sometimes Practiced. 


editor American Machinist: 
There are more ways of killing a dog 
than by hanging, and there are more ways 


han one of making a surface plate, as will 


e seen by the following description of one 
vay, for the accuracy of which I can 
vouch, 

When at the bench, | only recognized 


one way, and that way was to keep steadily 


learned better. 


it it until it was done, but now I've 


The kind of surface plates 


we used to make are not wanted nowa 
days—people won't pay ‘or them, anyway. 
Better for the workman, no doubt, for a 


I 


nore tedious job than scraping up surface 


plates can hardly be fourd. And the way 
to get them out of the way at the utmost 
possible speed and get on a more palatable 


a tine 
smooth 


red lead 


follows—one of the Halifax ways 
See that the casting comes off the planer 
Halifax 
(the usual sort) will make it. With 
second file the tool 


rks—made with a fine-pointed tool with 


with its surface as level as a 


cut remove all 


feed. Now smear the comparatively 
surface with a good thick coat of 
the 
English flat pattern) which 


This 


and rub face over a broad 


(the 


the bed 


known to be approximately true 


show up (by darkening the red) all 
the high localities (as compared with the 
the bed’s surface), which high points 


crape down, taking care to scrape so deep 
not to have to go over the same ground 
much time 


if the 


gall This is important, as 
this Now 
enough at 


av be saved way red 


lead smeared on thickly the 


mmencement, further roughing out 


will he 


urse having vanished in the process of 


no 


necessary, all the high places of 


scraping. The whole surface, too, or near 


lv all, having been scraped over of course 


renders it unnecessary to do anything fur 


peat this 


er. Some better class makers would re 


process several times, and might 


have a somewhat accurate master-plate in 


tead of the lathe bed, but 


tail. the series of operations not being 


this is a mere 


iffected therebv The next process is to 


ke emery cloth bound upon flat pieces 

wood, and rapidly polish the plate in 

ne direction, commencing with a rough 
gerade and gradually toning down to fine 
Having now by this process obtained a 
ce surface, all that is necessary is to 


ehtly “frost” the plate to imitate correct 


ng. Nay, not quite all: because if 


now a very cursory examination on 


part of the buyer would disclose in a 


sure its faults, or at any rate its pro 


ss of manufacture, for these little, bright, 


“evenly distributed bearing 


points” are 
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minus. For, in a real plate, these are 


formed by rubbing; that is, the high places 
However, these are easily, 


polished. 


are 


quickly and well imitated by going over 
the surface with a piece of polished cast 
that it enter the 


leys and polish the summits of the 


iron, so small will val- 
minia 
ture hills therein. 

Coming across such methods of manu 
facture as here portrayed has led me to 


conclude that a surface plate is a surface 
plate if it looks like a surface plate. 
Although this business is cut down fine 
in prices, still sufficient cash is obtainable 
to permit of a somewhat better method be 
ing adopted. When people buy surfac« 
plates they accept them as being true, and 
although at times some inconvenience may 
be caused by their inaccuracies, the cause 
will be laid to anything but the correct 
reason, so in reality there is very little risk 
in “playing these games’; for haven't the 
makers their reputation to uphold? No, 
it’s not likely they would send out an in 
correct And if they 


are detected it’s easy to throw the blame 


article knowingly 


on some lazy fellow they sacked some 
time ago, with the usual apologies 

I know one shop—of repute, too—where 
surface plates up to 3 feet square are 


turned out, and the only surface plate they 


have is one 18 inches square At the same 


shop I knew an order passed into the 
shop with the injunction to get out a 12 
inch square plate the same day, all the 
time available being six hours. It was 
planed, handled and scraped up within the 
time. Query: Was it a surface plate? 

My own impression of surface f{ late 


skill was 


making was that no particular 


1 


required to do this class of work, but 
plenty of judgment and patience; judg 


ment particularly in the initial stages, 


how much metal to remove and where to 
remove it from, and patience all ihe time 

in fact, that any fool could scrape a sur 
face plate, given these two virtues, and 


the fool with the virtues in the greatest 


measure would make the quickest 
The 


getting 


time 
however, experienced in 
of 


difficulty, 


workmen capabl making a 


a reasonable time has caused 


opinions, al 


decent job in 


me somewhat to alter my 


though those opinions were the outcome of 


practical experience 


Here was Ben Jonsen, a fairly good 
hand at the vise and bench. We had a 
pair of small master-plates to get out in 
double-quick time, and he was the only 


Of course we had to make 
\sked if he could 
"es: 


man available 


three to get the two 


manage the job, Ben replied: should 
think I could.” “‘Ever done them before 2” 
“No: but there’s nothing in it.” His opin 


‘He 


was told to prepare to start to-morrow, as 


ion evidently coincided with my own 


the plates would be ready for him then 
Next day he started on the job, and we 
noticed, with an open book at his side, 


which upon further investigation proved 
Jordan’s “Applied Me 


to be Crver and 
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chanics,” open at the page giving a resume 
of Whitworth’s He had 
menced scraping, and was heard mutter 


process. com 


ing: “4 and B to C, A to B,” and so on 
In the course of a couple of days we 
thought he’d be getting them somewhere 
near, and asked how he was getting on 
“Well,” said he, “they seem to be as far 
off at ever. If | use this as a plate, and 


try the others on it, they both appear t 
be level, but if I try them together they’ 


both hollow, and yet I’ve followed th: 
book.”’ So he had, and the reason he had 
not succeeded was that his judgment had 
gone astray. When he got two hollow 


plates by scraping them to the one, he had 
forgotten to take an equal amount off each 
of it 


want had not 


Afterwards, 


or his judgment—or 


enabled him to do so. how 
ever, he owned that he’d got mixed up a 
time or two, and had actually undone th: 
work done. It thi 
belief that knowledge 
gained by the expenditure of a few ounces 


was our custom in 


1 


is more thoroughly 


of thought than by tons of teaching—to 
men to find for then 
selves, so we told him to persevere. He 
was eight days on that job, but I'll guaran 
that knows how to 
surface plate. At the finish h¢ 
good job of them 


wllow things out 


tee he now scrape a 


made a 


started him 
He 


of a heavy-handed sort, but readily unde 


Wi 


on three 12-inch square plates 


Then there was Jack 
was 


stood upon explanation (he hadn't the 
book; couldn’t read it if he had) how t 
go on. When these plates were don 
they looked beautiful—as beautiful as a 
smallpox-marked face and equally as 
smooth. But the appearance due to th 
varigated direction of reflection of the 
rays of light was fine; he thought so, any 


never seen a brand-new 
They had, 


another man, a 


way, as he had 


surface plate before however 
to be 
man who was not quite so 


resurfaced, but by 


iberal with the 
scraper. 


Those 


made, however, gave 


three light surface plates vw 
us more trouble than 
we bargained for and taught us a lesson 


or two. The order read: “Two 30x6-inch 
not to exceed 30 pounds in 

Now, if had been 
made of equal thickness throughout they 


thick. We spread 


tapering from noth 


surface plates, 


weight each.” thes 


would have been 0.6 inch 
the metal out into ribs, 


ing at the edges to as great a depth as pos 


sible, using our “timber” to the best ad 
vantage. They had handles at each end 
By pressing down on he .handles and 
exerting quite a moderate amount of pres 


perceptibly 
to 


sure they could be 


Inge 
sprung 


The different ruses tried get ove! 


the effect of that springiness I forget now 


we 


but I remember that we daren’t take hold 


of the handles to rub them together; and 
if we placed them on one another whe 
nearing completion, a film of air would 
the when the 
This 


sliding them together, and then to get 


keep ends up plate’ was 


pressed in the middle we got over 


by 












September 3, 1903 











































our polished 


points of ¢ 
upon speed of movement rather than pres 


ul What 


in service 


use these plates would ever 


business 


w his own mind 





©Oo runs a part of n plate ex 
perience, from which t mav lear 
t lessons intended to le taught 
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Workmen with ability to judge are not 


turned up every day 
Willingness to pay for a good thing 


‘ $s not necessarily insure the purchase of 


good thing 
Dishonest dealing is not yet a thing of 
the past. Francis W. SHAW 


Birmingham, England 


Machine Shop Grinding. 
Machinist: 

inding,” by C. H 
O41, are 
presume to 
Norton 
of 


American 
‘Points on G1 
pages 185 and very 
and | 
lat M1 
xponent 
and it is plain he is himself thor 


ig@hly convinced of tl 1 of tl 


m¢ many 


1 


note t has con 


the « grinding 


been 


grinding machine as a factor not only in 
producing good work but also at a low 
| have not had the experience at grind 

¢ [| would like to have For mg time 

[ had the impression that grinders were 
lesigned for finishing work only where 
iracy was desired and more particularly 

f tool steel work that might b prung 
rdening Phi se as time savers 

1 not occurred to me, and having seen 

y machines of! e tool-grind type 

e with frail s pport for the wheel and 

des I had the impression that in a grind 
er a support for the centers strong enough 


‘-arry the work was sufficient; but with 
ter experience I[ can 


Mr. Norton’s argument for 


appreciate 


modern ma 


nes with rigid whee carriages and 
slides. 

\bout the proper selection of wheels 

rrect speeds and feeds I lack experiencs 


Mr inding 


Norton informs us that in gr 








certain piece of work a happy combina 
n of wheel grade, wheel speed, work 
be found that will do 
e least possible time, 

ition. tre this may 

( even ( that 

required to finish tl 

‘le absence of any spe 
fic rules in these articles leads us to 





nd only by exp lent on the actual 

e to be ground depending, not only 

I e mater il | { mn he s ine ind siz¢ 

I e pier nd | gely n the design of 
the machine in which it 1s to be done 

Since 1g ont mn Grinding 

few thoug ve come to my mind rela 

tive to grinding machines \ grinding 

should first of all be rigid, and 


machine 


ere are parts W 
‘ : : A 
into account, for Mr. Norton speaks of 


\ 


what is probably a very important poin 
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Wi ad 
‘ } ¢ ¢ ht ‘ 
wonder it he can ge straig WOrk you id c V 
: +] 1 1 1, oe a ny t 
when we snow it wheeis sno d be ( ad we l 
, 5 , , , “1 
mounted nd _ held in anvil whos 9 ce t pee whi 
] aa] f t ter thar t ¢ 
welgi S equdi t ( or< tila ( ( ex 
1 — 1 
weight of the roll he is grinding It mus \ 1 be 
h ve rge belt suri ( ind ( Sup] il @ a ( . 
with nple power! It should be so de -~“ 
oa —_— oe : P 
signed Ct all Ci ng n eed I W ( peed | \ 
and of work and the changing of whee way al ( 
can be QUuICKIY and ¢ venientiy ¢ I ‘ 
[he trouble of changing wheels app wodkd be inst lout 4 
to be a hindrance in certain cas where \ ntil t 1 


} 


macnine 
M1 


Io 


mg a 








piece in 10 minutes more—saving 35 min The Troubles of a Suburban 
utes on a single piec of work which had Editor American Machinist 
required one hour to grind before th Farmers in a machine { 
change was made his indicates that it vellow mud on g b vor 
pays to change to proper wheels even on a_ bencl the fl 
little job. But 15 minutes is a very long pictured by machimist Ie 
time I see no reason why a machine can vet to-day there e sl \\ ( 
not be so des ened that the wheels can be ot a Tew 1g Wi I I 
cl inged iS easly and quick LV s a latl every wee I 
tool can be I have in mind a grinder in t is now hardly noticed by tl 
which the wheels are mounted permanently ular mechanics now in _ thes« 
on large flanged bushings which are bored’ writing I have in1 
to fit a taper near the end of the spind ire othe 
the extreme end of whicl threaded Phi rd to get n ta 
wheels are simply screwed on and off \ rst situat pig 
flange provided f each wheel ( E wee 50 
ind the changing from one to another can | r and i I \ é 
be very quick y don Sut the h od 1 g peo ‘ 
held 1 place by cap-screw W 1 must \ il 
be removed. This takes tim In another 1 get 
excellet machine he wheel and belt pul e nearel ] 
y are placed be een the bearing These e at | ] i | 
e self-al eld in vokes tl gs that ar 
caps of which 1 be removed and thi ! 
wl ( 1 ng lifted out to hange wheels {) 1 w< 
With tl rrangement yperator wi t rs I 
likely avoid making a change for a short broken wires, « f \V 
iob if possible take his breakfast and Ipp { 
Che matter of speed being important and = spend half | fe on a street 
i thino t] t not eas y p edete lined 1] | p tiie { 
t would be ideal to have the driving de men by paying ! 
vices o designe 1 as to give the fu neo ut round t 
of speeds without changing a belt or stop ghi-priced 1 d aff 
ping the machine We all hate to hift the rent 1 { rie very 
belts espec ill: if we have to run to the to be had » the ty 
other end of the room for the belt sticl time ret thes 
\ varate electric drive for the wheel rate they re receiving 
spindle and the work spindle would seem Not wishing 1 t ‘ 
» me to be just right \fter grinding by going t 
+1 , ¥ 


ence of the exact speeds, etc., we found to t fi t t 1 
be right. To do this there should p or cae a 
vided a means enabling one to reproduc: dig ' 

iny speed of either wheel or work spindles tion, and what t \ d 

or botl I can imagine if the speed of urface with th I 

ne nd the rate I fe d can be adiusted ] ke 1 I ( ) 1d 

right according to notes made from prey et These f ( ( 

ous experience, the « ect speed of the t t wi 

ther can 7; det rr ned by ri the they ‘ 1} 9 ng um 
wo! Ss progressing. Why not have a they found nselv 
simply constructed rt of tachometer mething, demand more pay 
attached permanently to the end of th he city and get 

wheel spindle and made part of the m I have known | farmer 
chine? There would be very little to wea t $6 per week who about a 
out It could be tightly enclosed d have wer! T ( I $ nd $13.50 


id the w 
t) 
Kn in 
i da 
i patie 
} 
P it 
. r S6a 
green a 
| 
1 Wi 1a i 


{ 
Shop. 
) Wil 
cng at t 
nave be 
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e hiring 


e tew reg 
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t \\ Tt 
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the city shops, and another one after about 
one year and a half became a gang boss 
over some bench hands in the shop where 
he started. 

The bad part of it for the boss is that 

iese farmers this 
shop, for they prefer the city shops. The 
result of this is, there is always something 
fellow 


do not stay long in 


doing to make it exciting, and a 


has the pleasure of seeing new faces and 
a little fun now and then. 


We hear a great deal about the fine new 


hops with their great conveniences, etc. 
There is not the least doubt that these 
new shops are of themselves very fine 


But how about the time and money spent 
for the extra hauling of supplies from the 
city and the extra money paid to hold the 
help? The stock was to have all come in 
irloads, and there was plenty of room to 


are fortunate 


tore it, but these days we 

if we can get any part of a carload. The 
hurry orders have to be got out; we can’t 
wait for a car, so we send the village 


wagon eight or ten miles to get the much- 


needed supplies. The wagon generally 
goes early and returns late. I have heard 


it said by one that what he pays for extra 
hauling alone would amount to more than 
enough to pay his rent in the city 
| that it 
pay therefore, when 


believed doesn't 


is generally 
to be changing help; 
locating a shop, it appears advisable to be 
in the city or far enough out of it that 
vou can hold these farmers when broken 
in, for you sometimes can catch one that 

real clever in learning to do good work, 
and as a rule just as clever to be after the 


And he either 
swelled head or more money, or may get 


money for it also gets the 


both, then finally gets fire ' 
O. YouriTsky. 


or quits. 


Shrinking and Swelling in Castings. 
I<ditor American Machinist: 
There is one subject which we do not 
hear much about from our practical men, 


This 


a very important topic to either machin 


and that is the shrinkage of castings 


ist, patternmaker or molder. Take, for 
instance, a large and complicated cylinder 
pattern, heavy at one end and light at the 
other, made in halves with an extra allow- 
ance of one-eighth of an inch on each half 
for planing, made double shrink for an iron 
pattern, with extra allowance of shrinkage 
on the heavy end 

made and they come 
Such 
Fach half of the cylinder is 3-16 


he castings are 
into the machine shop for planing 
! 


castings! 


nch rounding on the joint side. The pat 
ternmaker gets the usual blessing, the pat 
tern goes back to the pattern shop: it is 
Both the castings were 
but 


the same 


perfectly straight 
the by different 
The boss 


“You don’t 


made in same heat 
molders, yet they are 


molder explains it as a strain 


expect to get castings to a hair, do you? 
Make that pattern right.” 
The patterns are altered and two more 


castings are made with different results. 


hey are straight, the same as the patterns 


AMERICAN MACHINIST 
are, but now the shrinkage is wrong. The 
result is a lot of extra machining, chip- 
ping, filing, grinding and patching. 

Six months later one of the molders who 
made one of the first castings is fired. It 
Those patterns 
left rammed up in wet sand 

which drew the patterns out of 

When the patterns dried out they 
but the molds didn’t. Those 
The second molds 


now all comes out. two 


were over 
night, 
shape. 
went back 
patterns were correct. 
were not rammed and left over night as 
before. 
it was he who needed altering a bit; 


That foreman was a mistake, and 
vet 
no one knew except the molder. 

A variation is found of 35 or 40 pounds 
in some bed plates which should weigh 200 
pounds. The rapping is carefully watched, 
yet they come 200 pounds, 235 pounds, 240 
Now the pouring is 

casting, 


pounds, 200 pounds. 
The 


poured slowly and easily, weighs exactly 


finally watched. which is 


200 pounds. That which is poured rapidly 


and hard is 240 pounds, and does not 
measure correct It is larger than the 
pattern. Pour slowly, steadily and uni- 


formly, and just as soon as the mold fills 
and the sprue is full, stop. Don’t force it 
or your casting will be out of shape. 
Then, again, the molder often takes a 
that 


eighth 


‘6 1-.?? 
SOaKS 


heavy copper hammer, and 


pattern down a sixteenth or an 


and then in 


rapping he knocks a big bar into the pat 


of an inch before drawing, 
tern and drives it four ways before draw 
ing 


out the man, the pattern and the owner’s 


This is totally unnecessary. It wears 
bank account all at the same time 

It is very hard sometimes for a pattern- 
maker to account for shrinkage or swell- 


ing, but if some firms knew how many 


thousands of dollars a year they were out 
differ 
NEII 


of pocket by rapping it would bx 


ent story in the foundry ft 





A Letter from Mike. 
Mister Editour: 
I hav ben so ocupied in hustlin’ lately 
I aint had no chanst to rite an tell you how 


1 


| got my job an how I came near choakin 
to deth an being Discharged 

they always had a reel smart suprinten 
the Elevator but he 


havin married in a rich family an started 


dent over to works 
a plaise of his own a college Feller with 


I thot 


all kinds of rekomends got his job 


he might want sum help so I went an as 
the 


if thair wuz any chanst fur me in 


machin shop an he sed he wanted a ma 
Then he 


He ast to see my hands and tole 


chinis wanted to no a lot of 
rhings 
me they wuz to Big fur fine Work, an the 


hand 


cours make sum Diferun, in 


u 
finger being offn my left would of 


my pay. He 
ast if I wuz used to peace Work. an wuz 
Tin the union. I sed yes I had ben in the 
Union Volunteer fire Corps fur 6 year 
an he orter see us on paraid. Then he 


had 
an could I 
an could I sett the indexer ona 


slid 


wantid ter no if | a mikeromitur an 


hai I ever made jigs make a 
shrink Fi 


millin machin, an make dies, an sett a 
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valve, an do spottin with a scraiper an had 
I ever dun eny pipe Fittin, an could I Babit 
an patch up the ol Hangers they wuz goin 
to get from the mill. 

I never seen any mikeromitur that I no 
on an ole Man lively he setts all the valves 
over thair an I knowed I wouldent hav to 
do it so I sed I could do all them Things 

So he sed to cum in nex day an he s 
reel dignified—your Pay will depend on 
do kwantities of Good 
I started nex day an Gus he had 


your Libility to 
work. 
me babit the Hangers wich I had ben tole 
about the day befoar. everything wuz go 
in fine when one day they tole me to go 
with the Outside Gang an help put in a 
electri. elevater 

they got a millrite bossin that gang an 
the boys call him calipers becuz he 1s 

30 leggid. Callipers is lef handed, an he 
can sware like any machinis, wich is aw 
ful, as I spoze well—I got to 
work an after wuz on. the 


you no 
the 
sett 
to melt sum brimstun an 
the the foundashun an 


sum in a iron pot an had it part ready) 


machin 


levil 


Foundashun an Callipers tole me 
pour it 
machin an 
when Callipers yelled fur me to cum 
onct, an in jumpin up to go I tipt over the 
pot. I dont I dun it, but | 
didnt 
I knowed Ca 
all I could to put 


I wuz near ded 


no just how 


no I meat 
llipers would cuss so I dun 
out but it wuz no use 


when I giv it up an run 


out of that Basemint. It wuz under Jones 
big Store an all Jones people an the Kus 
tomers had to leave till that Brimstun wuz 
} 


back 


Gus he 


thru burnin. Callipers sent me to the 


shop an tole Gus to Fire me but 
sez—you oughter hav knew better than to 
giv him that job, it aint evryone who kin 
melt Sulfur. 

so I am workin fur 
tappin holes fur Greas 


shive Wheels an tappin a 


Gus. at Presint am 
cups in a lot of 
lot of other 
castins 


I no why you aint rote to me yet. l 


wuz ritin to a fren an in speakin of a la 
bouring man I rote it laborin an my boy 


who is goin to nite school he sez it oughter 


be Labouring, he seen it that way in a 
Engineerin magazin wich I got So | 
spoze it ought to be rote Editour, insted of 


Editer, like I had it. I didn’t no 


ter, an I hope vou wont mind an will rite 


eny bet 


to me an pleas tell me what you no bout 
meltin Sulfer Unser MIKE 
R. H 


\merica and is manager of a remarkably 


Fowler, who has many friends 


well-conducted establishment in Leeds, 


England, known as the Steam Plough 


Works, read an interesting paper at the 
recent meeting of the Institution of Me 
chanical Engineers describing plans adopt 
ed for putting a new roof overt portior 
of his works without suspending op 


tions. This work was done entirely by the 


staff of the works and in a very creditable 


manner, the new roof being higher to give 


greater head room for cranes, and of the 
1 of hipped 


Variety instead 


saw-tooth 
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Echoes from the Oil Country. 


THE COST OF WORK. 


vO WAYS TO 
We 


ew building and I want a man to 


INCREASE 


are going to move down into the 


take the 
resses apart and put them together again, 
nd I don’t want a loafer, either. As long 


I will have to pay for a man I want a 
good one 
It was the proprieto1 


He was a large, pompous 


of the neighboring 


ewspaper office 


an who was very hard to please when 


hings were running along smoothly, and 
humor 


rood 


as not apt to be a very 
vith all the worry 


from the second story of one building into 


in 
of trying to get move 1 


e basement of another one an eighth of 


mile away. 
[he foreman was not overjoyed to have 


work come from him, as he was a “born” 


kicker and very poor pay, but as he pub 


ished a paper and was not at all slow to 


roast”? anyone that offended him it wi 
nolicy to make the best of it 
‘T’ll send you the man that has been 


Here, Will, you go up 
wants done 
to.” The 


1 
} 
I 


doing your work 
with him and do whatever he 


nd stay as long as he wants you 


foreman evidently felt that he had enough 


in other directions without 


Will 


man, a pretty 


responsibilities 
taking any where he didn’t have to 


vas a small, light young 
fair mechanic but physically frail. Having 


voung look and a small body, he often 


did not get credit for his good qualities 
, > those wl era invthing 
nong those who did né KNOW anything 
bout any work except that which was 


by brute force He f the 
did 


better than the 


aone 


proprietor not like responsibility any 


foreman did. Besides hav 


apart, he 
it safely down out of the 


ing to tear the machinery was 
expected to get 
upper story, to see that the drayman han 


dled it properly, get it down into the cellar 


“You 


want to watch out what vou are doing and 


and set up in its place and running 


it, either,” was the 


able to get Evi 


not be forever about 


clearest orders he was 


dently he was expected to do all the plan 


ning as well as to do all the work and 
furnish all the facilities necessary 
The new quarters consisted of a long 


had 


built up near 


and room that 
for a bank 
of it. This cut the r 


} 
equal 


narrow 
vault 
om into 
parts that were connected 
row passageway some five or si 


h: 1 
Dig enougn to Nave all 


Neither room was 


the machinery put in it, and ther 


» be much uncertainty as t vy it was 
vest to put it 


Will did his best to find out how it 


d be wanted, and began sending it 
low! Firs h tull w t and 
en, W h tea I nb g vered 
piece ifte piece 1 t VV Dal aown 
) the d ivmart ( then vitl nx S 
read he engineeres dow t base 
ent at the other en The help t he 
had seemed indifferent, the rop were of 
inknown strength and uncertain age, and 
Hie places that ( uld be hitched t were 


not above suspicion, while his former ex 


AMERICAN MACHINIST 


perience had not been broad enough, ot 
ample enough to give him confidence. Can 
you wonder that he may have taken pre 
cautions and used up time that a man of 
more experience would have gotten along 
without He felt much relieved when 
evervthing was at t down wit! \ 
thing being broken 

The next \ to sques the 
intormation as te he hi it 1 of the 
varjous machines, and it was not an easy 


one by any means machines wer 
7 
would 


and 


tl i space 


measure 


occupy was chalked out on the fl OT, 


these marks were changed around as the 
fancy of the owner suggested until | 
thought his mind was made up and then 


a start was made to set up the machines 
in one part Before it was up the owner 
was dissat shied and son oT it Was m ved 
to the other side, but it did not seem to be 
any more adapted to that si t was 
to the place where had first bee lLhen 
to see how it w a 1 ] } the fram 

of the machines were moved to the place 
and stood up and looked at and other ar 
rangement were discussed. Other ! 
range were Ccé dered more desit 

ble at the machines were moved again 





wert ( C6 ¢ presses were Set 
, 
p | gr thciently firm ft 
Tt ( g ( he id t re nN 
Ip at ks p nde r tiff 
en then d stop vibrator \ 
water wheel was set, the line shaft was up 
ind ne 1 the presses were oO 
geth¢ 1 the foundations and thei 
( I Pp! ce tne pape! itte 
og: ey sé nd edit j desk i 1 
four place and the time f ting 
seemed ne when the owns (he wa also 
the ed ) ged his mind This wi 
never \ That daily pre hould 
be in fr ne n ig bbing 
press the rear 
Th men trie ) ge \ ( ) 
41 
€ e! ) do ne wor wit the range 
ment as it was, but his mind w p 
How do vou suppose that I « ) any 
writing WwW I tl b ig ress inging 
I g | anging 
and banging right ere beh ( 1 the 
time I won't be wt o whe e ‘daily’ 
eing taken off And Ws: vas 
lered to change them a1 nd Chat meat 
tearing then I t piece ga 
neithe of ther 1 ( Oo ; of} the 
passagew ngside of the vault founda 
tio1 | S eant taking dow ne 
S| T to nee t} pt llevy ne nging 
the countershaf he foundat Wi 
decided 1 rb. ut ft he 
t was in r t least 
‘ 
\ neg ( é 
T TT ti? 
| ( | n r 
Nc] £ ¢ incline re ad W 
ve the ¢ I i t \ 


mer I'd let 
which showe: 
shop was 1 
the rellow 
Hy st 
mn nt 
st the 
Was OO laTee 
was neces 
+} | 1" 
half the t 
while e wi 
had 1 ‘ 
tr 
extracting it 
] } 
a rt \ 
at itista 
n \ ry 9 
é iD 
| 
uggs 
\\ 
eer 
che é 
oC 
mac 
\ ( 
é 
ea} 
Say wl 
}) n g 
the le 
rey 
i m 
! 1d 
Wi 
. ‘ 
he . ' 
hi 1) 
Hle 
it W 
im. He 
The ' 
p rf ti ‘ 
ved one 
, 
i 
\\ Vaqa 
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| ee’ 
time tot 
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pe ple to pay for work that isn't done 
ght,’ broke in the customer. 
Che man started the finishing cut across 


before he took time to reply. 


ie outside 


He was evidently just a little out of pa 


My business is to make this gland, and 
sur business 18 to mind your own business 
while | am doing it: You are to pay a 


lar and a quarter for it, and if it is not 


vou ordered you don't have to take 
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set his calipers to the size of the rod, and 
the bore 
Taking it out of the chuck he stood it on 
the drill press table flange side up and put 
the old one on it flange side down. 


started in the finishing cut in 


“You mustn’t try drilling through that 
old gland that way,” broke in his critic, 
“for it won’t work; those holes are not 
central with the gland, and it can’t be 


done. I spoiled a lot of work once getting 
the templet upside down, and I know.” 
“Three or more holes in the pieces, I'll 
bet,’ muttered the man, as he sighted down 
through the old gland to see if he had the 


holes properly lined up. Satisfied on this 


September 3, 


1903. 


but I am not going to.” And 
over the finished job. 


There were grave doubts in the mind of 
Ss 


the customer as he departed with the jol 
Such irregular ways of doing work could 


certainly only end. in disaster. His six 
weeks’ work at the engine factory had 
shown him the only good and proper way 
to do work, and he intended to let folks 


know that he was not a mechanical “ten 
derfoot.”’ W. OsBorNE 





Rigging Up a Lathe for Boring Cylinders. 

The thought the 
lathe should be kept running. We 
gested that fixtures and tools be made for 
f the 
fire pump steam cylinders upon this lathe 
We had the “‘go ahead” given us and pro 
duced fixtures and tools as per sketches 


superintendent larg 


sug 


“underwriter 


the quick handling « 


Fig. 1 is a general view of the rig, Fig. 2 
. A 
OK hs — | 
- = 
B 











— 
c 
Hi 

i1_— +4 Tr 

1} | a 

| 

} ee oo 

| — —s = 

\ 
——ed 














For Truing Cylinder 


= } _t 
+ = T} i TS 
ay fan’ —_ 
L 
a a i 1m 








| 


| 
| 





SJ hULlLSN GSS UJ 


FIG, 1 





F1G, 2 


pay for it. If you want the fun of 
a differ 


and 


ssing the job you should make 
ent kind of 


have me work for you by the hour to do 


a bargain with the boss, 


is you say. I'd just as soon do it as not 
if you have money enough to foot the 
bills He stopped talking long enough to 


start a cut through the bore, and then went 
n: “I might be able to make this gland 
for five dollars, and do it 
it would be luck if I did.” 


your 


He 


you 


way, but 
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FIG 
A CYLINDER BORING RIG 
point he ran a bolt with a large washer shows the front of the cylinder chuck, and 


under the head, down through both glands 
and tightened up the nut on the under side 
of the drill press table. “You either worked 
too long or not long enough over at the 
engine works. I shouldn’t wonder if you 
kicked because I don’t turn off and polish 
the face and outside rim of this thing. A 
fellow that brings a thing in so dirty that it 
has to be scraped off before you can tell 
what material it is made of generally does, 


Fig. 3 the front of the boring head 

It was necessary to make the lathe spin 
dle hollow so as to accommodate a boring 
bar of ample dimensions \ split taper 
bushing of a good length received the ba 
Che cradle, or work holder, was made so 


that a cylinder could be set in a very short 


time. A cover or door was provided to 
swing up so that the cylinder could be 
readily removed from the cradle. The 
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ver, when down, firmly held the sides At the same time that the bottom of  counterbo1 | 
f the fixture together by tongues entering cylinder is being faced the flange on the 3-32 

e cover. Swing bolts were provided to outer end is being faced by a sw 
lamp the cover to fixture clamped upon the wing rest slide shown when withdraw 
After a cylinder had been lowered into at the right of Fig. 3 The movement 11 It will 

he cradle and the cover fastened down, a or out of the wing slide-rest brings th 


ece of wood, or anything suitable, was corrugating or the finishing tool in position I 





igles, setting tha end of the < nder che Phi 1g { 

Imost instantly. The adjusting screws wing rest slide 1s graduated so that all ther no 1 ng to 
near the outer end of fixture were now depth measurement with rule or scale is b 

lanipulated so as to bring the flange of unnecessary 

he cylinder true with the rib marked by Phe n f hing t dtoa p 
the arrow point at the front end of the holder f ned t g d by Phe 
fixture. This rib had of course been turned meat f a dowel pin hinge, and when not ft tl ylinder w \ vy linde 
ifter the fixture was secured to the lathe being used it is held back by rubbet Va mped 

\ll the centering screws were now run in collar When the finishing tool » be tered by spider : 

igainst the cylinder; all driving screws used rod 1 crewed against finishing were put up 
were firmly set up against the work, an1_ tool-holder and the rubbe1 lar is col weep tools again t] vol g 
all was ready to begin boring lapsed sufficient to allow the finishing tool number t cylinders were ft 

The cross-slide of the carriage was ré¢ to have the lead over all the other tools by the first operation b tarting 


moved and a bar holder was provided as \ on rod A 1s backed oft, the rubber nd operation, as of 
































shown bolted and doweled to the carriage collar for the finishing 1 iwain behind n ot 
\ bar support was made and placed at the ] I G \ 
rear end of the carriage to prevent hat he cylinder bore finishing tool 1 own mi | 
ter and vibration. The bar holder and sup- enlarged in Fig. 4, together with the 
port were bored true by a bar held in the tric C that moves the tool-holdet Mov p | 
head spindle The boring bar looks un ng the eccentric one-half turn moves th 
necessarily large (8 inches), but this was tool in or out the entire limit. An adjust d f 
so made to accommodate other boring ing screw is provided at the lower end of tl t g 
heads having 8-inch holes. Having a bor he finishing tool to provide for we et g 
ng bar tle large is bette ng In st g¢ the finishing t t \\ 

much too smal Che 8-in g b hrown back, allowing the eccent » be lt ( 
had a taper hol iccommod e small y withdrawn. The tool-hold ng 
er bar, which was 3 sdiameter. It will be \ pped » pla ( ri 
noticed that t naller b s a roughing nd eturned t op he plrece of 

nd finishing g the stuffing hrow t to the limit 11 f t 


F 1 
e bar ind « ers e stuthne-box ypen i ( hed t I ( i t 
g, holding the cy 1 cid while the ge feed ‘ d P rey 1g 
rruga no t he ¢ Oo itters ( r t 
re facing the bottom of the 1 The 1 or \ dup 
i : ‘ 
ulhing )ON r¢ oO Ss 4s ( r ¢ WOT I ler ( ror ne ~ 
1 7 + + ] + ; 
t the ste li cVvi ae Pas 0 es S 117 ( 1 
1 
e case wav be (fix n how Pr y¢ fee 


rl } + 
ieth of contact of e sweep t vith 1 | , | | 
the work is not less than 6 ( ind eal he 1 is n \ 
4 iches when boring a 20 der T ( l¢ tl 








fire, | hope we may be entitled to 


greatest reward that can come to the 


honest workman. In the words of Scrip 


ture Che laborer is worthy of his hire.’ 


larage, before the National Rail 


Blacksmiths’ Association 


High Speed Steel.’ 
H. W. RUSHMER 


mv intention to present tables 


ng the high speeds, heavy feeds, or the 
nount of metal removed from certain 
Nece I given time with this high-duty 
tec it rather to state a few facts that 
heen gleaned from daily practice 
h may be helpful to some in gaining 

er degree of efficiency from their 
[hese high records are usually tests 

ide under favorable conditions, and art 
r maintained any length of time in 
da practice It is sufficient to say that 
the gains are so large in using this steel 
would show poor business tact if 

did not take full advantage of it re 

y ( f its present high price 


In 1901 patents were granted to Messrs 


1 
steeis 


iwlor and White for a brand of 
illoved with tungsten, molybdenum and 
hromium in certain proportions, also a 
pecial heat treatment for the same. The 
dge-holding power of tools made from 
teel and given the special heat treat 


ent exceeded all previous attainments to 


cl extent that it required the recon 
f certain machine tools to use 

thre up to its limit 
Mr. Taylor was superintendent of the 


Bethlehem Steel Company, and he was 


relative merits of the standard 


ywrands of self-hardening steel when on: 


iled to give results as represented 
Che agent for the steel being appraised 
investigate 


f the failure, determined to 


the cause, and readily discovered that thi 
heat treatments were much lower than hk: 


had recommended them to use 
By complying with the instructions the 


t 


were forged and quenched at a much 


} 
Oo! 


higher range of heats, which resulted in a 


in the efficiency of the 
these 


marked increase 


Encouraged by results he 


TOOLS 


brands by heating them to this 


but finally carried the heats 


other 
Satie range, 
to that point where the steel softens or 
crumbles (between 1,900 degrees and 2,000 


ahr. ) 


ill the self-hardening brands vary consid 


if touched with a rod. As 


degrees i 
erable in composition, so did his final re 
but the increase in efficiency of some 
He concluded to 


a little further and 


sults 


brands was surprising 


push his 


Investigations 


see if a steel could be made that would 

give better results than the self-hardening 

when given the high-heat treatment. By 
1 


enlisting the assistance of Mr. White, a 
chemist, they eventually produced the re 
markable steel that bears their names 

It is with interest that we note the rapid 
tritle 


vears since this remarkable steel was pat 


trend of events; it is a over two 





* Read atthe Buffalo meeting of the National 
road Master Blacksmiths’ Association. 


Rail 
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ented, and to-day it is scarcely heard of 
Spurred on by the successes of this new 
rival, the leading steelmakers were soon 
upon its heels with a superior steel, willing 
to sell to all, requiring no expensive shop 
the 


consequently it was forced to re 


right to use it or signing of a binding 


contract, 


tire before it was generally introduced 
It was well known that if tools for 


were made from the 


slotters, etc 
elf-hardening steels of the past (Taylor 
as a decided tend 
ency of the cutting edge to crumble, esp: 


cially when cutting hard, tough materials, 


thereby leaving a rough finish. The con 


struction of the above-mentioned machines 
s such that during the time they are ré 
ieving, the cutting edges of the tools are 
the 


being reversed 


‘quired to drag back over surface 


just cut, then the machine 


the work at full 


tools suddenly enter the 
speed and full depth cut 


Therefore it must be obvious that tools 


under these conditions, and re 


working 
quired to maintain a good cutting edge, 
nust he of the l 
ot the least friabl It is 


ns that tl 


highest quality, and 


under these 


miditi lis new steel has 


rying Ce 


sily demonstrated superiority over those 


of the past. Another advance is the man 


ifacture of twist drills from this material; 


the results are very encouraging for 


better drill in 


they are not equal to the 


n strength; there is a tendency to split 


through the center, but if the workmar 


exercises good judgment there will be very 


little trouble from this direction laps, 
milling cutters, reamers, etc., are being 
made and used with some success, but, 
like all things in their incipiency, ther: 


There are good reasons 
the 
teeth, improving the methods of hardening 
and 


the 


are some failures 
+} 


for believing that in strengthening 


regulating speeds and feeds to suit 


new conditions, they will be a decided 


success It will be observed that the cut 


ting edge of tools made from this steel 


(or in fact any of the alloyed steels) soon 
becomes slightly rounded, and in this con 
dition they appear to render their best 
service. 


able 


enduring edges are required; for instance, 


This peculiarity makes it unsuit 


tools where keen and 


for finishing 


a tool for chasing a standard tap must cut 
full 
would 


and the 


if not, the 


perfectly smooth accurate 


length of the tap; tap 


be worthless. This is one of the reasons 


for 


why the alloyed steels are a fail 


ure 


‘ 1 
LOOILS 


edge 


The process of annealing can be easily 


accomplished by any of the methods em 
ployed with the self-hardening brands. A 
sure and safe method is to pack the steel in 
an iron box or a piece of pipe and sur 
roundiig tie steel with powdered charcoal, 
then well-sealing the openings with fire- 
pipe ] 
furnace, heated to a bright cherry red color 


for 


clay The box or is placed in the 


several hours, then permitted to cool 


down slowly; the slower the process of 


the softer will be the steel. If 


cooling 
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properly annealed it will machine as easily 
as tool steel. It has superior forging prop 
erties when compared with the self-hard 
ening steels of the past, which allows it 

be forged into the difficult shapes. Fu 
thermore, this has been quite an advantag 
to the steelmakers in producing a steel a 
seams. In order to forg 
should be 


good lemon-color heat, taking care to heat 


most free from 


it successfully, it heated to 


1 


it slowly and thorougl 
fire If 


a perfect pli 


ily in a well-burnt 


heated pre yperly, 


coke or coal 
will be in 


the steel will flow rea 


istic condition and 
dily un ler the ham 
mer. Remember it cools down much quick 


er than carbon steel, and when slight 
‘ooled it 


tar 


becomes hard and unyielding 


more can be accomplished in a 


give! 


time by frequent heating and only working 
furthe: 


more, if this is observed, strains and rupt 


it in a perfect plastic condition; 


ures will be avoided. It is absolutely nec« 


sary that the base of all tools should 


perfectly straight, attention 


rtant part 


should be directed to t | 


before the tools are finished. By heeding 


this caution it will save the loss of mat 
valuable tools, be sides the tools can be 


held more firmly and rigidly in the to 


post. After forging the tool it is advisabl 
to lay it down and allow it to grow co 
then re-heating for hardening 

Probably the most interesting and in 


portant part in manipulating this 


is the process of tempering it. 
the steel properly must 
fusing or welding heat; the conditions 

the same as for welding 


quired are about 


} 
tool steel 


The methods used in ‘applying 
very important, regardless of 
obtain sat 


the advice to the contrary lo 


isfactory results, it is best to build a cov 
ered fire with a liberal amount of crushed 
over the thus 


firé 


coke ivoiding at 


tuyere, 


oxidizing The blast must be used 
ly, for if time 


rather s is not allowed 


fi r the 


paring 


o conduct the heat properly 


the point of the tool the 
down t 


steel 


may burn off or 


coke over the tuyere will burn 


such an extent that it will allow the blast 


to impinge too strongly against the stee 


and thereby prevent the proper conditions 


from taking place. If the steel is heated 
~] 
r 


00 quickly and to the highest possible 


temperature, the fractured piece will show 
1 dry, brittle, lifeless structure, proving 
that deterioration has taken place, conse 
quently there will be a corresponding loss 


When the steel is 


heated in a fire, 


in edge-holding power 


carefully as above men 
tioned, and a white heat has been attained, 
a faint fluxing will be noted; as the tem 
perature increases innumerable minute bub 
bles the 


treatment and 


will be observed: by 
the 


less numerous; 


prolonging 
bubbles become 
when carried to the ex 
treme the steel will finally soften and melt 
This part of the process, for the want of 
a better term, has been called “sweating” 
from which it somewhat resembles 

The * 


nounced in 


sweating” properties are more pro- 


some brands than in others, 
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des some eelmakers 1 mmend a yecome glazed very quickly. It is believed 3. | t 

ger sweating than others, but if the tl the alloy igsten 1s responsible fo for m nery p 

‘ith is guided by his trained judgment this sudden glazing; th tle grains of 4. The ty] g t i 

| observation, he will soon learn to reg emery from whi e whee ( mn for 

te the sweating me jure posed becom dw 15. | 

nts Although t gen wt the tungste1 ! ¢ ng I 

ese sweating propert 1 1 el t > ten grout! ) these @ia . 
steel, and some of th 1 self det 1e¢ 1 this in t ; ed tl 
o brands ¢ ) mpr l dera I ny I dare ) 

this treatment, providing 1 \\ g t ot g n th . i 

not carried to the extrem R : 

t t Y st ess . \s ile. t : 
ed to W g t o g ) t oO. | l 
mes s with dith te o ‘ f+ ¢ 
propet rade g t | ting 1 t I I | 
ese ] L V¢ g p Ut S I e e I 

eater stra Ss e\ mk W I ¢ | 2 I I 
positio Ip I M It : 5 
eve ‘ ¢ 9 t 

\fter sweating ju d_ they M e least lica S me 

Chere are el thod g t y ‘ f 

t used t ciel In so S pi ng trot / tucy 

A tb] \ pet , this f thece o ; teels w f 

) { e ¢ \ ¢ r¢ t l Dp 
ving in tl vy, 0 ey cal C ! R I 
ed in the ety ( f g WwW 
g the points by con g the trot . 

ng t ¢ ri | | ‘ ) f 

mee ; nills. reamet romiu! In o1 rand Life in an English Government Shop, 
fully. thev 1 ted i1 ' t nas , \fiter n A rica | 
oe g Eng 

nae 1 ¢ m ¢ 

lite if i t - , nN 

e lead sl d} red w owdered Some Naval Engineering Problems. Ha ‘ 

arcoal. to pt t fror vasting O1 following were enumerated by Re 

= Melville. is paper read befor 
My expe 1 Ss ne ) ch ot Ingineetr ( t P delphia t 

t ! Vnat | ( Ia \ ngineering rato ~ 

é t wil forge \ few of ny urge roblen t 

caution 1 ( 1101 it ‘ ' 

the - ; , - , P as erest —_ , 
g tempe t ( If ¢ ylas S ilu t f { ) 

rements The e prey t t1o1 hip f [ 
Siy ( I gy I eft t , 

the ry] d + " 
the prop l, the tool a t 2 
( ire pol hed I irawt! rit LS rediuct . £ wihrat ' - . - 

on steel t , we f 

Some of thi ( fine eq ya Ps 

ll as n steel, if t a g 

rried to the extrem ess : , 

t tools like milling ti me! idee ' ? mn : ) ‘ eng 
be hardened fron fining | ' ae ee —— t 
have been led to belie t the st : _— I 

nnot. be 1 red bv overheating. b ‘ \ prop t f i lind 

12¢en we see a numbe I ) made frot P — 2 | 

e same bar of steel, and some of then ). improved syster f economy ; G 
ing extraordinary results and the othe nery of 1 expe 
complete failure, it ul vident that 0. 1 f condensed fuel a "_ 

heat treatmer , a ‘ * é t 

closest attentior rl tiv g I g 

rket for sweating this st ind it pedo boats, gunboats, cruisers and battle een it , ial — 

iimed they are g ng good tistact p t ug | \ ive t pporti 

will be noticed that in grinding any of 2. The corr n and det f f paring Eng 1 Amer 
_ 1 P - te : - yndenset hec ; ‘ , 





do 


the 


whether the Englishman really does 


less. I was not long in doubt on 


point, as far as that particular shop was 


concerned | soon perceived that [I was 
not working under American conditions, 
nor even the English conditions | had 


known before way of 


By 
ry 


before three different clerks 


preliminary, | 


a O appeal 


nd have 


whether | 


my name, age, unmarried condi 


had 


and numerous other more or 


evcl been employed 
there before, 
facts entered in three dif 
ferent books, and then I had 
the For this 


had to slip my clothes off quickly in an 


less important 
to be exam 
ned by doctor. purpose I 
outer room while no one was coming and 
leave them behind while I went in for the 
examination \fter testing my eyesight, 
ounding my chest, and so on, as if I was 
intended for the army, the doctor and his 
satisfied that I 


and I was passed into the 


two as 


istants were was a 
good mechanic, 
shop 
Che 
stead of keeping it on my bench, I made 
t 


found 


foreman found me a job, and in 


1 
! 


ie mistake of doing it right off. I 

that 1 | at that rate: 1 
should do either myself or 
their jobs I 
shop 


soon 


went on 


two or three 
had al 


where | 


men out of 
wished to be in a 
uld do good 


time it took. but I 


( ther 
WiLVSs 
work, regardless of the 


found now to my sur 


prise that the leisurely way of working 
didn’t suit me after all. It made me feel 
lazier still. I admired the other men fot 
the way they could kill time. They were 


experts at it, for workmen, but they were 


eclipsed by their superiors. The military 


idea seemed to be uppermost in the man 


agement of the place. The foremen might 


have been officers with a mechanical train 
hein 


to walk through the shop and see that the 


idea of superintendence was 


men were working, or stand just inside 
the door and take a general view \s 
everyone knew several minutes before that 
they were coming, of course every man 
was absorbed in his work. Apart from 
the fact that the men were not expected 


to show any signs of hustle, the foreman’s 


presence was a decided restraint. I never 


iw more loafing, sitting down, eating, 


gossiping by the hour, drinking, reading 


papers, et 
these things could be done except while a 


in any shop, and yet none of 


lookout was being kept. One peculiar 


tion that 


no 


eemed to prevail was that it was 


and not whether one worked 


heing insid 


not, that entitled a man to his wages 
\t the approach of stopping time the men 
spent some minutes at the door wait 


Many 


ntured outside of their shops, and some 


ng to rush when the clock struck 


even got as far as the gate and drew up in 


and waited, while a policeman stood 


that none passed before the 


‘approach of holidays has a peculiar 
effect on the Englishman \t every im 


nt vacation he is out of working trim 
or about The 


moment the 


weeks. \merican 


last 


two 
the 


night 


1 1 
works up till 
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before and starts promptly the morning 
after. In the shop in question, about a 
week before Christmas the men com 


menced bringing in beer to drink, and they 
drank more every day and did less work 
every day, until there was scarcely a really 
the ql 
musical instruments, and sing and dance 
and be on the 
best of terms 


sober man on place. They bring in 


shake hands and seem to 


with everything, except, pet 
f whom I noticed 


their hus 


haps, their wives, many 
were always outside waiting for 
bands on pay day. 

There was not the patriotic spirit that | 
should have expected to find in a’ govern 
ment place. As in most European shops, 
there were plenty of men who were utterly 
opposed to the existing order of things, 
and the fact of their being in government 
employ did not seem to deter them from 
expressing their opinions, as I am afraid 
the 
From the American point of view, as an 


would have been case in America 


establishment for turning out work, | 
judged that there were twice as many 
men there as was necessary. From the 
English point of view, that life itself and 


the enjoyment of it are the primary con 
siderations, I thought perhaps the men 
were d ing as well as could be expe ted 


lhe example set them by their superiors 
was far from being as good as it might 


have been W H 


Pianos in American Roundheuses. 
No Ienginee) 
fails to read the page of “Railway Mat 
“Notes and Memoranda” and “Mis 


cellanea,”’ 


American reader of The 
ters,” 
for on this page there is usually 
enlightenment and, 
The 


old) man who looks after this page deems 


much of munetimi 


amusement very young (or very 


chronicle the 


that 


it his duty to many of 


strange happenings take place in 


America, and the less he understands 


the more mixed 


reads of it, 


ibout a given thing, or 


the account l¢ the more cet 


tain he is to condense the article and add 
1 


1 word of more or less enlightening com 


men One of his latest items is as fol 
lows: 

“They always contrive to do something 
in the United States that could not hap 
net ld think. 1} hilit 
pen, one would think, by any possibility 


in any other country 


igs left behind in; 


\mong the thi 
Pacifie 


1 
the late 


roundhouse at Kansas City 


tloods was a piano It is 


] 


required a no inconsiderabl 


amount 


ind repairs before it could b 


r tae 1< 
f tuning 


used without torture to its hearers.” 
as this delightful person—author 


I 


has given us many 


of the above item 
qui 


1 
I 
dull 


n return a little insight 


» to enliven an otherwise hopelessly 


moment, we don’t mind givin 


Evidently no one has told 


up-to-date roundhouses in America they 
have an equipment of pianos by which 1 
comotives are tested when they come in 


from their runs. Every part of a loco 


motive—made of good American ma 
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terials—will vibrate 1 certain 
and no other Now, by ascertaining 
the case of each new locomotive st 
rate of vibration for each part comp 
it, they can of course easily strike 
that will be synchronous h an 
set it in vibration so that any tlaws 
cipient cracks are at once detected 
work was formerly done by means of 
mering on the parts themselves, bu 
a clumsy and British way, besid 
slower and more laborious than tl 
method. 

Of course it is not necessary tl 
parts of a locomotive should be te 
any certain order or rotation e€ op 
(usually called the “ivory 1 per’ 
take the parts in any order he choo 
by a judicious selection of the parts 
skipping around a little he can, if 
skilled man, make a pleasing mi 
even a harmonious composition o 
notes needing to be struck in any g 
test. In fact it is from this that w 
our term “harmonious design” 
to locomotives and other machinery. [1 
dentally, this plan affords n 
cellent means of testing the cl 
ability of parts, because where 500 or 1 
locomotives all alike are delivered t 
road in one day (as our paragrap 
not need to be told is quit ) n 
ill that 1s necessary 1s to establish tl 
ticular tune that any one of th 
tives will harmonize with, and thet 
one of the others fails to harmoni 
at once known that there must S 
variation of size in some of the par 
the locomotive is 1mmediately sent ba 
the factory—in fact, sometimes the w 
lot is condemned his, of course 
much finer test than by gaging, and g 
far to explain our remarkable de 
ment of interchangeable manuf: 
about which the paragrapher may 
heard. 

Bass viols and fiddles have been 
for this work, but given up because 
found to be too easy to Iter I 8) 

1 note a little, and so favor a def 
part or condemn one 1] vhere 
pe ratol may have had som g 
igainst the manufac er of the 
tive. One difh hat has en 
matter is in tl fac t 

bosses On begat 

basis of the pleasing ey 

ige to arrange with a given I 
note rather than on ( 

vork as testers This s | 
velopment of operators who 

ind as they are st regarded as 

ind are kep n the pay 

egular standard rate f pit gang 
they naturally leave to make busines 
music, being in special demand in p 
where the music box and hand org 
trained the public ear to an appr 
f mechanical music, but where so 

is desired with a little more oppor 
for the display of individual—shall we 


lhosynerasi¢ 
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Of course we have not the time neces 


sary to go through, for the benefit of our 


English friend, all these elementary and 


familiar shop processes <s practiced here, 


but we can assure him that if he will only 


come over here and spend some time 


say about eighty-one years—in looking 
g for just how 


about and seeit 


things are done, many things which lh 


now regards as deepest and perhaps men 


1 to him 


icing mysteries will be made clear 


A Blueprint Paper for Blue Lines on a White 
Ground. 


The following process, credited to Cap 
tain Abney, yields a photogr iph pape 


giving blue lines on a white gr 


Wate 100 O 
Diss ‘ ( half the vate 
and dissolve tl é gred 
other half ( 
The ligui yp lic 
strongly-sized ell-roll ape na 


even as possible rl paper should be 
dried rapidly t reve h S t ns nl 
ng into its pore When « t vaper is 
i idy Tor expos ( 
In sunlis t } gen 
1 . , 
erally sulmeciet O1Ve n image \ le in 


To develop the print, it 1s floated imm« 
diately after leaving the printing frame 


upon a saturated solu ssium fer- 


rocyanide. None of the developing solution 
should be all ved to reach the bacl The 
development lly np ] Ss 
than a minit ‘he paper may be lifted oft 
the solution when the face etted, the 
levelopment proceeding with that which 
adheres to the print \ blue coloration 
of the background ws insufhcient ex 


and pale-blue 


ver 
} VOT 


posure, 


When 


print is floated on clean water, 


exposure 


the development 1s com] 


two or 
made 
Sulphuric acid 3 
Hydrochloric acid 8 ounce 
Water 


In about ter 


17 


icid will have 


turned into the 


removed all iron salts not 


blue compound. It is next thoroughly 


washed and dried Blue spots may be 
removed by a 4 per cent. solution of caustic 
potash 

The back of the tracing must be placed 


in contact with 


Hem. Gas 


Drug. Circ. and ( 





Selium, An Alleged New Metal. 
Richard Guenther, U. S 


at Frankfort, is responsible for the fol- 


Consul-General 


lowing: 
“German papers report the discovery by 
Mr. Edward Mollard, a Frenchman, of a 
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According to 


the 


metal called ‘selium.’ 


English 
that 


new 
the discoverer 


twelfth 


Mechanix 


claims selium costs but one 


as aluminum and is lighter and 


as much 
stronger. It does not rust, and is therefore 


shipbuilding, for the 


and for 


suitable for use in 


railroad con 


manufacture of pipes, 
On 


struction account of its cheapness 


and as it is capable of a fine polish, resem 
bling nickel it would be desirable for 
manufacturing cooking utensils Its den 


sity is 2.6 and its hardness not quite that 
yf iron, but greater than lead or zinc Its 
powe I resistance s said to be great 

than t f iron, but less than that of 


Cent In melting. ( trac mewh 
) g in torm Ss 1 IPOSSIDIK 
| A vell WeVE { \ t mo! 
efi formation co! g pl 
‘ 
| r sup il } shi M 
I 
ve find the matte ll credited t ici 
| i ex ded cry 
wit \ | ( ‘ tt 
) ( ng I 1 | 
9 cle 
CN i’ 
S ) ‘ e¢ rn Cx 
ry 1 t ¢ ( ¢ Ipe r ( 
neal ‘ t prac 
f irly ight as imuinun 
) ad Dic it il 
) ered, brazed l, and 
It « Ye ¢ ead oO 
‘rass. and ve fa resistance between 
d \b e qua S 
1 s alt t e cl rest of 
made fron ther 
, yi 1 ‘ 


a Famous Old Steamship. 


\ rding to recent lispatches, the 


noted of the transatlantic liners, 1s 


venty-five ve ip to 1899, when sh 
er nilitary t port for the British 
(over! el I he New York Liverpo 
trad nd during that ne made 260 

1 ) 520 p age s the 
\tlantic, traveling something like 1,800,000 
n carrying more than 200,000 pas 
engel In her wenty-five years of set 


vice on the Atlantic and her voyages as a 
transport since, it 1s said that she never 
lost a day from accident or disability, 


working continuously with the same en 


and boilers with which she was orig 


gines 


inally equipped. Though but 465 feet long 


ind 15 feet beam, her hors« power being 


4,590, and her tonnage 5,004 or about one- 


quarter that of the “Cedric,” she was in 




































urious nNpointt 
) ppointm < ( 1 
her speed, she being the first nel LiKe 


the trip from Queenstown to Sandy Hook 
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1 
eme i ite in Lot 
t \ 
re , J . ; 
than inventor nd there 
even the jf pr i n for the 
iccessful p g nscrupu 
us fin xploite t t We 
+] the fre, turn t} 


more often requires P n against un 
crupulous \ nd if the pro 
posed institute help direction it 
would undoubtedly p f public se 
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Wages and Cost of Living. 


It seems that an association of employers 


in Chicago has been investigating the cost 
of living in that city and the increase of 
such cost that has taken place. They find, 


so it is reported, that the cost of living 


has increased 16 per cent. during the last 
five years, and have decided that wages 
should be increased in the same propor 
tion. The secretary of the association 1s 
quoted as saying: 

‘If an employer to whom the original 
demand has been made has not increased 
Wages in proportion to the increase in thi 
cost of living, we advise him to do so, 
because the demand is just. But hereafter 
we do not propose to concedk to the union 


that living has increased, say 45 per cent., 


when it has not done so. Then if the union 
making the demand proposes to fight we 
The 


permanently maintained.” 


shall fight, too Department of Sta 
will be 


| 1s by 


tistics 


no means as easy to determine 


the cost of living or the amount of increas 
or decrease of cost of living as one might 


at first think. The householder who finds 


that he pays 50 per cent. more for one ot 
two articles than he paid formerly is 


that 


apt 


to jump at the conelusion cost. of 


living has increased about in that propor 


tion without taking into account the fac 
that the total expenditure for that particu 
lar thing 1s a very small proportion of total 


cost of living, and therefore of little effect 


Nevertheless, all of us who keep house 
and are under the necessity of paying some 
aitention to expenditures know that cost 
of living has greatly increased. To deter 


mine just what percentage of increase 


there has been, we must first determine 


what things are to be included in the cost 
\n f 


French 


of living. increase In cost of steam 


automobiles, and = grand 


affect 


vachts, 


pianos would obviously not) much 
the living expenses of working machinists ; 
but increased cost of potatoes, beef, flour, 
rent and clothing would. One difficulty 
is to decide just what to leave out of the 
calculation and what to include, and then 


to determine fairly just what proportions 
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of the various things may fairly be taken 


With the best intentions, by both parties, 
to be fair minded there would be much 
chance for differences of opinion here, and, 


somehow, basing wages on the necessary 


cost of living seems a little queer. Wages 


will naturally adjust themselves somewhat 


on that basis, or the cost of living will 
adjust itself to average wages: and we 
are by no means sure which But the 
necessary cost of living for a machinist 


getting $2.50 per day is just as great as 


for a hod carrier getting $3.00, and after 
all isn’t the rate of wages likely to be in 
the end fixed by what the men can get for 
their labor and what employers can get 


in other words, the “haggling of 
This that an 


ployer who finds by experience that he can 


nen for 


the market’ ? means 


get all the machinists he wants and of the 
kind he wants for $2.50 per day will not 
pay more and cannot be expected to pay 
more; and, on the other hand, it also 


means that a machinist who finds that he 


can get $3.00 per day will not work for less 


and cannot be expected to do so, and both 
these things will remain true and ought 
to remain true whether the cost of living 
goes up or down \ttempting base 
Wages upon any other consideration par 


takes of the paternal or patriarchal relation 


and is putting things upon an unsound 


' 
vasis likely in the end to be unsa 


tistactory 


» both parties 
The American Bar Association vs. Trusts. 
Action which will be a surprise to many 
was taken by the American Bar Associa 
tion at its recent meeting at Hot Springs 


The Committee on Commercial Law 


Va 


presented a report which seems to have 
been somewhat in the nature of a bomb 
shell. The report deals with modern com 
binations or trusts, and those who look 


over the report will perhaps be surprised 


to find this conservative organization of 


conservative men condemning modern 


tendencies toward combinations in lan 


guage as strong as any that has been used 


against them. The chairman of the com 
mittee, Walter S. Logan, of New York, 
presented the report, which, afier declar 


ing that no other question before the asso 


ciation Was so important as this, went on 


to declare that “the modern combination’s 
primary object is to control trade and com 
merce in plain articles of production, and 
substitute a more or less perfect monopoly 
less free com 


in the place of a more or 


petition. It changes entirely the basic prin 
ciple of commercial relations between man 
and man, and if they are to continue to 
grow and develop in the future as in the 
past will render necessary most important 
changes in the principles of our commer- 
cial laws. 
“Combination as an economic force is 
fast coming to take the place of competi- 
ion. The producers are combining, trans- 
portation companies are combining, trades 


men are combining, workmen as well as 


employers are combining, everything seems 
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to be combining in some f 


bination, and everybody seen 


combiner The competition that still re 


mains is fast disappearing 


refusing to compete for jobs. Labor unions 
are enlarging the spheres of their activity 
ind extending their operations 

It then goes on to specify certain com 
binations, naming U.S. Steel, Amalgamated 


Copper, the Standard Oil Company, the 
shipping trust, sugar ttust and the depart 
ment store trust, denounces their oper 
tions, and says 

‘No one knows but that within the next 
ten years a greater than J. Pierpo 
Morgan will arise who’ will combine 
nto one organization all the industries of 


the land, so that the workman who works 


for wages can find but one possible em 
ployer, and the purchaser of wares but 
one possible seller Phe steps t ward the 
formation cf one universal industrial « 

poration which shall crowd o ll other 
‘orporations and assum » itself all the 


industries of the land have been already 
yore than half taken. It 1s not so far 
go from now to that end as we had to g 
reach present industrial condi 5 
\ nonopols ( nom lly aes t 
that is, for the monopolist Phe United 
States Steel Corporation can produ nr 
matter wha t s¢ them for—its goods 
cheaper than the elements out of whicl 
he combination mposed ever pt 
wed them Phe Standard Oil Company 
economica ly | ly, TO! it pavs jO pet 
nt. dividend Phe 19% 1s C4 
nomucally correct, for, whereas the indi 
vidual sugar refiners lost money sm 
apitalization, the sugar trust pays r 4 
dends on a large capitalization he ra 
road combinations are economically 1m 
pregnable, for they pay 
Finally the report mentions some pos 
sible remedies 
First—We can tax them to death: o1 


t that is too radical a remedy, we can tax 


them until their growth and enlargement 
is impeded. There are constitutional pro 
visions requiring direct taxation to be uni 


form, and in view of these provisions it is 
probably impossible to discriminate in the 


matter of direct taxation against corpora 


tions holding large amounts of taxable 


There is, however, a franchise 


the 


property 


tax imposed by most of States upon 


corporations at the time of their incorpora 


tion and annually thereafter. This fran 
chise tax is in almost all States in some 
Way graded so as to tax the small ce 

poration at a higher rate than the larg: 


one. The first million dollars pays a high 
er rate than subsequent millions. In ou 
judgment the gradation should be con 


should be 


We would leave, perhaps 


tinued, but it a grading up in 


stead of down 


the first hundred thousand free and the 


first million cheap, and raise the rate with 
The United States 


Steel Corporation now has a capitalization 


each succeeding million 


of something over one thousand millions 


The 


gradation stages might be slow and 


AMERICAN MACHINIST 


asy enough to please the most conserva 
tive, and vet result iXal 1 Of 10 pr 
ent. on the last hundred m s H 
ng would the Unitéd States Steel ¢ 
n continue ince that svsten 
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Secon We « Lip thre 
let etter and cli . VIC it 


1 vi) publi d Sasi want 
e attention whi is racted 

d ive been prevented much « ‘ 
| \ hundred Sherman An | t 
LW y a igle | d States Statute 
hat required any corporation engaged 
nter-State commerce to reduce s rates 


pe ( to and trom every )) nt where 
compet has been preve ed bv cor 
nt nerg non 

i2rTect t ( gress 1 ¢ ( tha 

Tr] | vivid lt engage 
Tile Me e conn 1 t nish its 
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ent if ( tte ine 
11e¢ gy Was P ’ 
on the « 1 \ Wi Vig 
( mice l ed Vv som ! Cl il see 
n animated « ( 

So tar as we are ware he sn 
thing as a departmer ire trust, and w 
believe hat I there were such a tl v 
could t do business 11 various Ore 
except upon t ns tl would be advat 
tageous to the public Phat is to sav 


could do business at all 


only by carrving 
m the retail business more economically 
than others could do it and sharing with 


the public the benefits of such economy 
Is practically impossible 


f Operation It 


for any department store organization to 


monopolize and control the supply of al 
the thousands of things that go to make up 


ods 


n others can because thes 


their stock of g They may buy goods 


more cheaply tl 


large quantities and for cash. but 


buy in 


unless they also sell them cheaper they 
will have effective competition 


Che report in fact seems to entirely fail 


o discriminate between combinations of 


business enterprises that are still competi 


tive and those which are monopolistic, 


‘ 


those which by the of 


by the control of the supply of 


possession some 


franchise, 


raw materials. possession of terminal fa 


cilities or otherwise 


are able to prevent 
and do prevent free competition. There 
is, as Is well known, one company here 
that owns four large t building estab 
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ens 


tion may have in detaching the members 
of this commission from their environment 
ind in enabling them to see things as they 
are rather than as they would like to have 
them 

The Engineer, which considers Mr 
Mosely’s efforts to be directed primarily 
toward securing information for the bene 
fit of British industry and commerce, crit 
icises. the personnel of the commission, 
which contains no manutacturer and but 
two teachers of engineering. Most of the 
members are public school officers, teach 
ers of science and political economy and 

nguage, together with several ministers 
ind lawyers, most of whom, however, art 


connected in an official capacity with edu 


cational matters. It may well be that M1 
Mosely’s object 1s to inquire into our get 
eral educational methods, the organization 
ind scope of primary and other non-tech 
nical school Whether this is | ] 

Ce nd whether such an object 1s more 
! rd wit he thing h Britain 
needs than a specific inquiry into educa 
onal methods which ire purely 
techni il owe do not know f _ 
his object, the members of the commiussio1 

oO Tat l il “ judged trom ther posi 
1On im dit ippeal to u t be well 
elected 


Some New Things. 
NOVEL VALVE MOVEMENT EXHIBITOR 

It is not easy to precisely name the in 
strument shown, front and back, in these 
two half-tones, and we are far from satis 
fid with the title that we have selected 
above. Some would familiarly call it a 
model valve motion, but this it is not 
Valve motions, of which there are many 
reproduce and employ in some form all 
the usual parts of the mechanism by which 
the valve is actually moved upon the real 
engine. They have their shafts and cranks 
their eccentrics and links, their rods and 
levers, full size, half size. or whatever the 
scale may be, counterparts of the real 
thing. They take up much room and are 
costly. The apparatus here shown discards 
the details of the conventional mechanism 
and goes directly for results. It shows the 
valve movements full size and also the pis 
ton positions for every movement of the 
crank. It shows also the different stvles 
and sizes of valves, with the actual move 
ment of each—shows in fact everything in 
the way of the movement of any locomo 
tive valve now in use, and can show just 
as well those not yet devised or which a 
designer may wish to investigate. 

The action of this instrument is based 
on the well-known fact that the movement 
of a valve due to a link motion is the same 
as that of an eccentric moved across the 
© ft. In this the eccentric is replaced by 
ae “motion plate,” having the three slots 
as shown in the back view With the 
thumb-nut shown, in the middle slot and 
this placed in the center of the circle, we 
have the case of the fixed eccentric or of 
any radial gear, without lead. The throw 
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thumb-nut in this slot 

Lead is secured by 
plate on the studs at the ends, the 
tions enabling it to be 





Placing the crank on the centet1 
(which also shows the piston 





locked in position 
the cut-off can 


as the reversal 
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The graduated dis] 
varying speed 
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f a fixed eccentric 


Joy, the Walschaert 


size of this apparatus 


Wilson’s new balanced 








sleeve and the 








index ring DD 





threaded on the rear end of B 


whatever wear 


nut G, fitted with four handles, 
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‘7 1 
20-FOOT BORING AND TURNING MILI operaied by hand by means of the hand 
’ ° ] ¢ T aia ] . 
The half-tones show a 20-foot boring wheel at the front The rear tool slide 
nd turning mill designed especially for to which the removable one is attached, 
] , c 3 tt . ] 
heavy work on flywheels, rope wheels, ete. has at its forward end a T-slotted head 
FIG, I. 20-FOOT BORING AND TURNING MILI 

' 1 ¢ } . t ] a 
For tl purpose it is provided—in addi which tools m bolted fast whet 
tion the two heads on the cross-ratil the outer slide is removed. The slide has 
with a third head sliding on a column power and hand up and down feeds, and 
places the rear of the machine and ed- quick hand adjustment; there 1s also an 
ustable in and out so as to n-and-out adjustment of ches the 


be able to turn 
14 feet, 


overhang of tor 


from 20 feet down to 


without 
tool 


roeven less, 


iT is. designed 


mainly f 


crowning pulleys, and with this end in 


View provided with a taper-turning at 
tachment, which, however, leaves the too] 

cle irely free, so that the taper once 
ri Tr perator 1s able to adjust the too 
in and out for roughing and finishing cuts, 


resetting the tool, without loosening 


iny clamps or disturbing the taper attach 
ment Besid this tool-slide the mill is 
provict with a spe cial slice arranged for 
facing the inside of the rims of flywheels 
Phi san adjustment in and out of 30 
neh nd can be blocked up at any con 
verment position near the table, or it can be 
fastened to the rear tool-slide, in) which 





Case in be used ft turning crown 
pulley fa diameter less than 14 feet 

In e illustration this second slide ts 
shown bolted to the front of the regular 
side on the rear column, in which position 
it has power feed through the screw and 
gearing at the end: when ths. slide ts 
emoved and secured at some other point 


th 
Lad 


table, mentioned above, it is 


as 
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f the slide; and tapers up to 3 degrees 
be 
The feeds of the main heads at 


ot 


end « 
may turned, in either direction 

the front 
their bars by means friction 
The feed 


gaged and disengaged, or their direction of 


and are 


screws and rods are en 


rotation reversed by levers at the end ot 


the cross-rail, each lever indicating by tl 
direction in which it is moved in which 
direction the feed operates. Ratchets and 
levers are pre vided at each head so tl 
the operator may shift either by hand 
without moving to the end of the rail TI 
elevating of the « rail is accomplished 
by means of a 7! horse-power constat 
speed motor, the elevating screws being 

pported on hall earings hie dr \ . 

Means ot i 20 ) C-Dowe ! I T 
ited on the multi-voltage plan, with volt 
res f 60. So. 110. 140, 190 nd 50 

The diameter of the rotat ole | 

et e maxim hight of e ft 

Is, 15 feet travel of thi 1 t 

Teet Phe rail fact 42 ches W 

id the housings ave oO ch taces | 
spindle bearing 1s 26 inches and the n 

it 7 inches diametet | ore ( 

gl t the reat ) ve the ble is 
— It 

I] nill Vals pplied Dy the Niles 


Bement-Pond C impany, of this city, t 


Hooven-Owens-Rentschler Company, 
Hamulton, Olno, being built at the Ni 


in Hamiulte 


1) 


Technical Publications. 
Compound Corliss Engines.” By James 
79 472X7 


and 


Pribe I inch with 3 


pages 
Published 


Price, $2.50 


illustrations bles 


Is ta 


by the author, Milwaukee 


This 1s essentially a second edition ot 


the author’s former book, “Compound En 


but it has been so largely rewritten 


gines,” 


and enlarged as to make it virtually a new 
work. Its chief purpose is to expla 

method of calculating the sizes of cylin 
ders of compound, triple and quadruple 


1¢@ methods used being 


] 
11 


cXpansion engines, t 


11 


ustrated by examples fully worked out 


is also paid to combining 


indicator cards of compound engines anc 


her matters connected with the subject 
Phe Art of Patternmaking.” By I. Me 


‘hase. 254 5x7!4-inch pages with 


1m 


215 illustrations. Wiley & Sons, New 
York. Price $2.50 
This book gives a large and excellent 
ction of examples of patternmaking 
for green and dry sand, together with 
sweeps and other appliances for loam 
ding Considerable attention 1s als 
given to the applications of plain and de 
scriptive geometry to patternmaking, the 


ex mples selected being st ictly practical 
and useful \ few tables are given, which 
are good and useful, but are marred by 
excessive decimal refinement When the 
values of metric wnits are given to the 
hundred thousandth part of an inch and 


o millionths 
for the 


the diameters of wood screws t 


f an inch, the bars are let 


ccoffer 
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Personal. woul 
Frank Salomon, formerly a partner in by th 
the business of Franz Salomon, machine Sept 
tool agents in Berlin, has bought an inte pes 
est in the Kirsch Works in Aschaffenburg by 
Damm, Bavaria Mr. Salomon will b whet 
superintendent of the shops, which are de Re 
voted 1 the making of fine measuring ! 
tools, ng culters, et Line 
L. B. Ferguson, w 1 
come master mechan ft the \ sburg x 
Shreveport & Pacific Ra I8Q4 Whi 
stepped from the pul s( nap We 
prenticeship in the machine shop ot | 
New Orleans & Northeastert Witl 
three h t | I 
ind two ea g Y ‘ 
1 ¢ ‘ 
made for 
mi 
Obituary, 
SS LP cl ' 7 
‘ 
Ke Ss , \ r 
six \ d 
J I 
in Cl go, Aug 2 
old He ) {; 
h : R42 ( 
cago Ry 
\\ s g 
chi t B ‘ | 
\\ ’ htla dels Ane Q 
int veal ‘ ac \ ‘ 
his eig dy 
san se forty-six \ 
\\ rt. 9 ‘ Reading 
Pa., August 27, sixty-elg He B 
first Ww ed as mole P delp!| 
ane ( Ve ul | t | Worl 
ot | He had been t t hie , 
Sco s of the Reading | ( ) 
for st twat ve 
° ° sh 
Commercial Review. | 


1Qo3 


York, 


Monday, August 31, 
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Machine Tool Company, 


Bradford 


pany, 

German-Russell Company, Union Heat & 
Light Company, Barriett Electric Com 
pany, and the Cincinnati Punch & Shear 


Company. 
The bids opened by the government on 
f tools in the dif 


t 25 for machine 


ferent navy yards brought forth many bi‘ 
ders Che chief item was a direct electric 
| lathe The bid received 


T 1 
oOo} 


Bement 


Works 
Pond 

Garvin Ma 

Tool & 


Supply Company, $3,219; Springfield Ma 


\merican 
Company, $2,075; Niles 
$2,800 and $3.975; 
$2,885; Prentiss 


chine Company, 





chine Tool Company, $3,400. For the 10 
tor team locomotive cran B the lowest bid 
ubmitted was by the Brown Hoisting M 


chinery Company, which was for $6,160, 
Works, 
$6,950 and $7,200 
New York 

issued a edition 
Mak 
edi 
tion was rapidly there 
still Fisk 
& Robinson decided to publish this second 


several 


highest by the Industrial 
Mich., fi 
Fisk & Robinson, of 


Boston, have just 


and 
econd 
pamphlet “Concerning [ron 

Elisha Walker As the first 
exhausted and as 


were numerous requests for it, 


edition It contains new illustra 


which the made on 
the plant of the Buffalo & Susquehanna 
date 


vures show the plant to be rapidly nearing 


tion how progress 


Iron Company to These photogra 


completion. The furnaces and stoves are 


practically finished, as is also the engine 
and pump hous« The work has now 
reached such a stage that the blowing en 
gines, electric generators, pumps and boil 
ers are being installed 
CHICAGO MACHINERY MARKET 

With the end of the summer season close 
at hand, manufacturer ind jobbers of 
small machine and hand tools are busy 


hing their stocks in anticipation of 


a busy Winter. Inquiric and orders are 


already being received in increased vi 


ume, and the opinion is 


this fall 


commonly ex 


pressed that trad¢ will equa 


proportions that of the early spring. The 
harmony that at present exists between 


the skilled mechanic and his employer in 


all part of the West is quoted as one ot 
the best assurances of prosperous fall 


season, though it is yet too early to deter 


mine any approximate volume of what this 


trade will be Hardware dealers have 
been the heaviest buyers in the past two 
weeks, some large contracts having been 
placed for builders’ and mechanics’ tools. 


The recent hot spell, increasing the crop 
prospects of the West, 
sible for this 


was largely respon 
hard- 


Waiting until 


sudden movement in 


ware stocks, dealers generally 
September before specifying 


their winter 


shipments. In small quantities, a consid 


erable business has also been received 


trade, threshermen 


from the agricultural 
he most active buyers. 


being t There has 
been a fair demand for shafting and other 
transmission machinery, a feature of this 
trade worthy of special comment being the 
the large number of small machine shops 
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The 
industry at- 


springing up all over the country. 


automobile and gas-engine 
tracts many of these, the rapid growth in 
the use of these machines finding lucrative 
employment for many mechanics in mak- 
ing repairs on same. Manufacturers of 
the lighter kind of machine tools have also 
benefitted the 


demand for small planers, lathes and drills 


] 


from this class of buyers, 


exceeding the supply. There has been a 


summer of second-hand equip 


scarcity al 


ment, and what few sales that are 


pend 


ing are guarded closely by those on th 


“inside Heavy tools are in fair request, 
as also is power equipment Manufac 
turers of electrical machinery report 


quiet market, some firms stating that trade 


] 


has been duller this summer than for sev 


ral years past. On the whole, however, 


| outlook is encouraging, and dealers 
believe that with the first of September 


passed, there will be a marked improv: 


ment in the demand for all kinds of ma 


chine-shop equipment 





Quotations. 
YorkK, Monday, August 31 
prices for Northern and 


delivery are, 


NEW 
New York 
Southern for 


Irons nearby 


11 
hnommaiy, as 
Northern: 
No. 1 a $17 25 ‘ 
No. 2 X 16 75 @ 17 25 
No 


Southern: 


fi yar WS 


2 plain 


No. 1 Foundry 16 25 @ 16 75 
No. 2 Foundry 15 75 @ 16 25 
No. 3 Foundry 15 25 @ 15 75 
No. 4 Foundry 1475 @ 15 75 

Bar Iron—Base sizes—Refined brands, 
mill price on dock, 1.80c. upward in cat 
load lots. Soft steel bars, 1.75¢. upward 

Tool Stee Base size (100% tandard 
quality, 7¢ extra grad I3c. and up 
ward 

Machinery Steel Base size From 
store, 2.05 (a 2.106 

Cold Rolled Steel Shafting—2.90c. fron 
store for base sizes 

Copper—Lake Superior ingot, 1334 @ 
137sc.; electrolytic, 1354 @ 1334c.; casting, 
133g @ 13%c 

Pig Tin—In 5- and 10-ton lots, f. 0. b 


New York, 
Pig Lead 


Spelter—5 


2034 a 20/RxC 


4.20 (@ 4.25C., for cat load lots 


75 (a) 6.00¢ 


Cookson’s, 7 @ 7'4c.; Hal 


/ 4 


\ntimony 


lett s, 6'4 @ O638¢c other brands, 6 @ 
O'ee 
Lard Oil—Prime City, 64 to 66c., ac 


cording to brand and quantity, ranging 


1 


from one barrel up to large lots 





Manufacturers. 


The Walden (N. Y.) Knife Company is 
starting to buiid an addition. 

The Winona (Minn.) Carriage Company 
will erect a new factory building. 


The plant of the W. B. Oglesby Paper Com 
pany, Middletown, ©., will be enlarged 
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The Cape Ann ‘Tool Company's’ works, 
Pigeon Cove, Mass., are being enlarged 


The Case Foundry & Machine Company is 
commencing operations at Kalkaska, Mich. 


The Ingersoll Milling Machine Company, 
Rockford, I1l., is starting to build a large ad 
dition. 

The Astoria & Columbia River Railroad is 
replacing burned machine shops at Warren 
ton, Ore. 

The Racine (Wis.) Boat Manufacturing 
Company will build a large plant at Muske 
gon, Mich. 

The Cartwright Mabsen Globe Company, of 
Chicago, proposes to locate a factory at Mani 
towoe, Wis 

The Grand Crossing Elevat: Companys 
plant at Grand Crossing, Chicago, Ill, uas 
been burned. 

J. Il rhiemeyer & Co., manufacturers ol 
wooden boxes, et« saltimore, Md., will en- 
large their plant 

George Trask has lost by fire a sa and 
planing mill at Sheepseot, Me yut will prob 


ably rebuild 


soon 


building is being erect- 
Metalli 


A five-story factory 


ed for the Greenpoint 
of Brooklyn, N. ¥ 

A machine shop of the Atchison, 
Santa Fe 


probably be 


ropeka & 


Railroad has been burned, and will 


rebuilt 


The Grasselli Chemical Company, of Cleve 


land, O., is starting to build a large plant at 


Clarksburg, W. Va 


The Broms cutlery Works, manufacturers 


of knives, et« Alexandria, Mim ire being 
enlarged and improved 

It is stated at Chester, Va that grading 
is in progress on the Brylgor & Baldt Steel 
Works at New Castle (Del. ‘%) 

The Kentucky Plow Fender Company has 
been organized at Ilawesville Ky and is 


about starting to build a factors 


The Bristol (Conn.) Specialty Corporation, 


wood turner, et« is to erect at once an ad 
dition which will double the output 

rhe Dobson Manufacturing Company, 
manufacturer of dairy appliances, Rockford, 
Ill., is building a 7TOx1S0-foot foundry 

The Black Rock Knitting Company, Hagers 
town, Md., thinks of building a new knitting 
mill, probably at Berkeley Springs, W. Va 

The Weiler Piano Company, New York 
street and Hanson avenu Indianapolis, Ind., 
will build a factory to employ ve 00 peo- 
ple 


Preparations are being made uuild a 


new boiler-house and dye shed and enlarge the 
weave shed of C. G. Wood & Co., Quinapoxet, 
Mass 

A new factory building is being constructed 
by the Foskett & Bishop Company, of New 
Ilaven, Conn., manufacture! ff plumbers’ 


supplies 


The Washington 
manufacturer of 


Pipe & I 
wooden 


sundry 
other 


Company, 


and pipe, ete 


will at least quadruple its Tacoma (Wash.) 
factory, giving it a capacity of four miles of 
wooden pipe every twenty four hours. 








Miscellaneous Wants. 


{dvertisements will be inserted under this 
head at 25 cents a line, cach insertion Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week's issue. 
inswers addressed to our care will be for- 
warded 

Grant. Gears. See upper corner, page 1382. 


free. E. G. Smith, Columbia, Pa. 
Wal.M.Wks.,Waltham, Mass. 
32 Chancery st.,Trenton,N.J. 


Chicago. 


Caliper cat 
Punches & dies. 
Patterns made 
Dies ollins 


Stamping Emmons ¢ 
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Experiments, Formulas, and Constants of Lubri- does occur, it wastes much more work u ; rlION WITHIN L) RI 
cation of Bearings—I.* heating bearings than does either of! tl Hereafter spoken otf Perte | 














bY HERBERT F. MOORI ther kinds, and this large f he friction 
In the lubrication of journals the nature soon destroys the bearing, or by expand a) Condit inder fricti 
f the friction between journal and bear ing tl 1 l < c grip the t of a perfect f 
ng falls within one of three classes ng and stop the motiot We will, how rhe existet fa fils f lubricant 
(1) Friction of oily solid on oily solid ever consider thie \ f solid fri 1 tween soni seme - P r beat 
(2) Friction within a film ot lubricant is under t head w lave one lu ng is long been recog { able, a 
nd ‘ tl | ‘ t out tl 
(3 is r¢ 1 edia thie Fig. I we I c \ [I welg i “ i the head ot 
) isses n whic ( t tt robal 
te tiln separat g at ‘ ec ‘ { ] ( ment 
g dy whi t Iric n not so r VW 1 | { nt den 
great, and di f s ' as l t it 
iti ( ( 
S case I ii () Ney t 
Let us nsidel e « o ; + ‘ iffa 
cases ibricat ( ding g 
i Lhe one S de ed si racte » 
friction of the be ng will 1 ‘ ( ! f of 
class sidered, a1 \ a 
V \ 
\ ‘ f == \ 
+ ee 
~ ™ 
P >| Dp ely I \ 
I 
, \ 
P \] f 
Elf IDING OD NTAI I l re ( 
, rf 4 
SURFACI ( ( face 
( 022 nN 
NI; ] oO 
d Ii 
} | ; 
ra ( rik i i 4 
> } 
: , ‘ . 
/ “ | 
14) ; t n ¢ 1 ———— - 
iM 
" a 
\ S 1) oft re eT tt il 
\ A 
\ Spe ( z 3 I \ ~~ 
\ . ot O I 5 


considered 


(1) FRICTION OF OILY SOLID ON O SOLII > oe salad : | APPARAT D IN THI 


(Hereafter spoken of as “‘solid” tric 
/ 


( dit s whic ring al solid rege ted ft Fig g 
' ftitt co 
frict I s Ss rie 1D entric 11 { 
, c i" ‘ ] 
| We } VE ody sliding « r p ink ng ne Cpa i DY 
urface, both the body and plan I / {from 1.277 WH) nd (from 1.27/) ular-wedge shaped film of « Phe 
— « Al f 
face being fre fy , o ‘ { to 1.57/ W) / to 1.57/71 nal brings up more oil t n be carries 
| ' 
e triction due cat g ai Putting C tT oO { yun the irnal aus 
projecting part ¢ ( one p cles of ef 7 g tor rorce 
e othe hese rt ( ( , F a . I , ting 
igi ; 1) For loosely fitting journal, / 0298. hij i a ei oe 
slightly oily, the projecting partici IS ac e of sity, ther 
| ; rv ‘ from .O41g ‘ , , : 
bodies slid ver eacl othe: , rr b) For snugly —) } et up a wedging n which will 1 
, { to .o515 ‘ , 
‘ c \ ut the n y p 4 t T 
‘ \ t | 
he same If f t] sliding bodies we gai ¢ ve 
ibstitute a jour rey ing \ experiment Revi ithemat! 
+ ~ cy Mitt 7 y ne + } + 
y have this sot f ¢ 2 g ng ew 
P eT +t iC t 2 Ps he spec ( — was D 1 epres¢ im va 
per f rul g Ss \ ( t ¢ ‘ aie ected ) pt I mterence ot 
\ ) ‘ ( ‘ t ] filr 
eXs e betwee 1 T g W : 
¢ Ot « rec ¢ sor f f ( irning ! 1 Tr we gned a px t I app t ri oat 
is never desir ible 1 ‘ et ! LZ d bea gs t t point ew ong } 
* Abstract of a thesis presented to Sibley College, Cor . 7 : - a , = : 
thrust bearings does come under thi 2 rhe pre ‘re at a’ 1 j me ze! 7 


nell University, for the degree of M.M.E 
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In the latter case the oil tion to calculating the circumstances which 
unstabl Reynolds, in will make it not less than o 

hematical treatment, says Using air as a lubricant wit 

tensity of bearing pressure 


‘annot calcul ; xact 


Volts drop 
Volts drop across Voltmeter 
across Oil Fils R=14730 0.) 


Bearing Linear 
Pressure — Velocity of 
4 Ss. 
per s per Rubbing. 

‘ 

il Minute : ' ’_Lin V-Line) 

ted Feet per Vv 
Minute : bi 


$4.9 


ILELUST I DATA FROM EXPERIMENTS ON THI 
AN OIL FILM. 


irly pumped out, and 


ing would run dr 


lg 








Diameter journal = 1.286 inches 
Diameter bearing 1.289 inches. 
Length bearing surface = 1% inches 
Projected area 1.929 Sq. inches. 
Allowance for oil grooves ) 
journal, steel ; bearing, white metal. 
Oil: Vacuum engine oil. 
Specific heat of oil 261. 

Viscosity of oil.( Lab. Reports Sibley 
Coll. - 





Temperature Viscosity 


( ) Viscosity water 
69.0 
87.5 
97. ) 
cay. 
133.6 
rHE EXPERIMENTS rer 
as ‘ 
163. 
nt where this negative force wall be rubbing speed, Prof iesbur 173. 
so great as to break the film, which Worcester, ha I ry 195. 
; . | 218.0 
1) under a sort of tensile stress due demonstrations of 


Resistance voltmeter = 14,730 ohms. 


he different directions of pressure at a’ pressure around a bearing 
h’ and he therefore confines his atten In 1808, in ¢ EXPERIMENTS ON STABILITY OF OIL FILM 
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It should be stated that Messrs. Kennell 
ind Adams carried out a few experiment 
on dynamo bearings in which they demon 
strated the existence and high elect l 


his oil film 


The Safety Valve on the Monkey Wrench, 


\ 


x. 


uring surtiace 


tot be 


ure 


~ 
») 
_ 








in, 











experin 
ordinate system 
The curve cd 


ng-down points 














t 


ict Ul 


stra f 5,000 pounds, and then r 
stirrup and weight be added. Obviously 
the bolt is now loaded with a strain of 
10,000 pounds, because unlike the first 


second load In no way affect 


first 


ses the situation 1s mor 


‘In actual ca 
, 


involved, as both block and bolt are ela 


and the question becomes one of differenc« 
of elasticity; but the conditions and th 
final effect \ ry between the two cases 
own as extrem It sometimes pos 
ible, but more often impossible, to 
which extreme is most nearly approx 
imated, but when the whole matter hinges 
on such obscure conditions, the only safe 
course 1s the conservative one, to regard 


load as part of the final strain.’ 


Swift 


While not so stated in terms, M1 
confine ] ittention to the Case illustrated 
in Fig. 1 and Mr. Griswold considers the 
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BY CHARLES T. PORTER 

It may be supposed that when my agree 
ment with Mr. Whitworth was concluded 
the disappointment | had experienced o1 
the stoppage of Ormerod, Grierson & Co 
was quite reheved. But that does not ex 
} ress it ln fact my revulsion of feeling 
could hardly be described I believed that 
1 had met a piece of good fortune that 
was unparalleled. [| had got into the most 
famous machine shop in the world, a shop 
in which in years gone by had been orig 
inated almost everything then regarded as 
most. essential in) machine construction 
No one had ever before introduced any 
thing into that shop. Its business, in its 
various departments, was confined to the 


Ml 


sli nuit 


Whitworth’ 
dreamed 


That | 


col 


ot 


mManulacture Ss own 
have 


it 


creations | 


nevel 


of such a thing as getting into 


was there, and had been received so 


dially, bewildered eat I could scarcely 
believe it 

Whitworth’s name 
His 


especting every 
that of a 


\l1 


strength 


I knew also that 


was a tower of influence 


with the public at large 1 


thing mechanical seemed really 
magician I felt that the fact that the 
manufacture of my engine and governors 
had been taken up by Mr. Whitworth 
placed them on an eminence at once 

I was conscious also that [ was quite 
prepared to improve this opportunity 
grand as it seemed to be. The engine had 
been abundantly proved. The success of 


felt of, a confidence 


to have been 


the condenser | sure 
that 


fied 


was found fully justi 


Everything on my part was in readi 


ness. The drawings and patterns for sev 
eral sizes of the engines were complete. I 
was certainly excusable for anticipating 


that I should enter at once upon a rapidly 


growing and prosperous business 
With my rude awakening from. this 
“dream of bliss” the reader has already 


which 


The c 


auses 


been made acquaint d 





istic, 
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had brought these works, so far as thei 


machine tool department was concerned 
down from such a hight of excellence as 
they must for a long time have occupied, 


to such a depth of ignorance and help- 


lessness as existed on my entrance into 
them, I never fully knew | heard that 
some years before there had been an ex 


M1 


tworth had discharged a large body 


strike in the works, and that 


tensive 


killed workmen and had filled their 
places with laborers. They had a pretty 
large drawing office—empty I was told 
that until a short time before my coming 
they had kept one draftsman employed 
but no one paid any attention to his draw 
ings Mr. Widdowson regarded them 
merely as suggestions, and he and_ the 
foren patternmaker altered them = as 
they liked, and finally the farce of having 


ings made at all was abandoned 


arawil 


] 1 


not found difficult to run these closely 


SCALE, 16 LBS. 
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the box frame, which gave to many ma 
chine tools a rigidity incomparably su 
perior to that which could be got by any 
method of ribbing. This box system was 
then established in universal use, both 11 
England and on the continent. Not long 
before my coming Mr. Whitworth hae 
been looking into the cost of the cores that 
these box forms required, an¢ cluded 
that he could not allow su expenst 
any longet id orderes ( n to the 
method of ribbing verintenden 
and foremen to whom this der was in 
parte 1 were azed at s ( and 1 
deed insane step. N e dared ti 
open his mouth; but Mr. Hoy idertook 
the task of dissuading | ind 
alte mg ruggie I 11\ eer n 
inducing him to rescin¢ s So | 
confidently looked to 
tion of the engir 

Phen sudde i vuble Ose 


TO 1 


INCH 





SCALE, 32 LBS. TO 1 INCH 















\ \ 
\ / \ 
. 4 / \ SCALE, 16 LBS. TO 1 INCH 
¥ \ ’ . 
¥ \ ee 
\ i, ~*~ 
a - - an - ke ~— ——— sanieidbdimeiaiameimee 
Miso ——__— 
FIG DIAGRAMS FROM ENGINE 1 r FOR MR. ADAMS 
shut works for a long time on their repu After a delay of some ont he agree 
tation ment between Mr. Whitworth and my 
[he state of affairs was distressing reduced to writing by his solicit \ 
enough. The few engines that we could put into my hands tor signature I ind 
manage to finish we could only build, in’ that it corresponded with 1 erb 
many of their parts, on new lathes, which agreement ill respects, except tl Mi 
were used by them as long as they dared Whitworth reserved to himselt the rig 
to, before sending them to their owners. to make altet s in the engine 
But I kept up a brave heart At any rate respect whateve his discretion 
the personal influence of Mr. Whitworth say that I hesitated about signing su 
remained. Indeed I already saw its value abandonment would net be e; I neve 
n many way Then the pattern shop, thought of such a thi Ss signing I 
foundry and smith shop were equal to our had regarded his talk the perfect 
reqturements, and I. felt confident that steam engine” ur fi erview 
Mr. Hovle could induce Mr. Whitworth idle words; but here was the 1 sion ft 
to have the improvements and changes giving these words effect. Indeed he nov 
made, especially in the lathes and boring assured me that the « ng t s schen 
machines, which would make it possibl ifforded by m gine rmed his indu 
for us to do the work. Mr. Hoyle had be ment for taking it up d tl e€ eX 
come famous in the shop as the only man pected me te iderst t from wl 
who had ever been able to influence Mr. he then said. Here was a situation! I 
Whitworth. He had lately given a strik knew that in the 1 us excursions 
ng example of his power Mr. Whit f his restles d the stea ngine d 
worth was, years before, the designer of never been ided These excursions 
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seemed to have led in all direct 


About the 


ions except 


that steam engine and its 


‘fundamental principles,” except those 
‘onstructive principles that it had in com 
non with all machines, I was sure he had 
not the The 

ish. | only think 
who wanted a 


‘What 


imused 


least idea. scheme was ch 
could 
penny 

are \ 

father “IT don’t know 
something I want when | get there 


seemed to me, and correctly as I 


wards became satisfied, to represent Mr 


Whitworth’s ‘“open-mindedness 
subject. 


Now, Mr. Whitworh was then 
gerous 


iost dan 


man possible to be entrusted with 


with 
des 


only for servile obedience 


such a power. He could not work 


inybody else. His disposition was 


1 ] 
LOOKE d 


potic He 


o con 


to his ord rs Be side S this, he had n 


ception of the law of growth. In his own 


mind he had anchored both tool construc 


tion and gunnery where they were to re 
main forever, and he purposed to do the 
ne, as soen 


same thing with 


eng! 


as he got time t 


So out 


agreemel 
I confidently expe 
hich | 


1¢ 


pened 


arding 
h: 


yusIness 


ncrease their power, which 


) do by dri 


ing this portior 


chinery separ 
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esting for two reasons. It the first 


England to which my received quite 
belt, 
which 

+h; 


engine ordered in 


horizontal condenser was applied, and it ed 
the first ngine in England trom 


s transmitted 


business was 


seemed 


with the younger Mr. Pool 
be the practical head concer! 


1 


hnained 


vivid in 


Engl 


response to 
is met On openin; 


“Wha 


wholly unuss 


question, 
was not 
ing and so told him 
when of 


We 


should he 


who | at I wanted, 


course his manner changed at once 


same very good triends. nd 


living and this mee 1 [ send him 








1280 


Mexico, the 


disagreeable necessity of driving them out, 


from and save him 


withdrew, leaving the unfor- 


\Mlaximilian hands 


prisoner in the 
f the Mexican 

On a day in the summer of 1867, a grand 
‘Palais 


‘Avenue 


function was celebrated in the 


d’' Industrie,” the building on the 


des Champs Elysees,” in which the exposi 


n of 1856 had been held, for the distri 
n of prizes to the successful exhib 
rs in this exposition of 1867 The Em 


eror pre sovereigns 


ided, surrounded by 
nd their suites, and an assembly of 20,000 


guests In the midst of the cere 


.an aide de camp entered and hand 


ed to the Emperor an envelope After 
reading its contents he crossed over to the 
( f tl \ustrian ambassador and 
placed the in his hands \fter reading 
em the ambassador withdrew with his 


ute, and the proceedings were continued 


That 


d what this envelope 


close evening the public 
contained It 

as a cablegram announcing the execution 
of the 
the Mexican Government 


the fall of 


quondam emperor, Maximilian, by 
From this point 
Napoleon proceeded steadily 
This 


culminating 


“the man of Sedan.” 
the 
point in his career, has, I believe, escaped 


until he became 
dramatic scene, marking 
the notice of historians 

Phe main building of this exposition 
the first one held on the Champ de Mars, 
was designed on a plan that has not been 
repeated It was a long building with 
semi-circular ends, built around a narrow 
open court, the length of which was equal 
It was divided 


Yankee 
if baked in a dish of 


to that of its parallel sides. 


among the nations, as a would 


divide a pie similar 


form, while the various classes of exhibits 


occupied, in the several nations, spaces 


equally distant from the central 


Thus, as 


passing through any radial avenue would 


court 
assumed in the plan, the visitor 
S Il the exhibits fr - ¢ ; 

€e a le exhibits trom one country, and 
passing through an avenue laid out around 


the central court would see all the exhibits 


of one class. The fine arts were at the cen 
ter, much of the statuary in the open court, 
then decorative art, and so on, class aftet 


lass, until that of machinery surrounded 
the whole, except that outside of this wer 
the restaurants of all nations 
plan was practically on many ac 
unts a failure, first, from the exceedingly 
inequal lengths of floor spaces allotted to 
the different departments, the mean length 
of the ichinery court, for example, being 
between two and three times that devoted 
o the fi ts, and, second, that it was 


utterly inadequate to accommodate the ex 


hibits in many departments There was 
The c 
in the ample out 
Champ de Mars, 
enormous number of separate buildings, 


no adaptaliiitv in the svstem 


OnE 


quence was, the erection, 


side area of the 


of an 


17 es . + : . -] 
by all nations, for particular classes of 


exhibits, some of which buildings were 
quite large 


Although I exhibited in the British sec 
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[ sympathized deeply with the 


1 } 


ican exhibitors, who were 


trouble. Mr. Seward had appointed as the 


United States commissioner an American 


gentleman who had France for 


\mer 


ica and Americans in a phenomenal degree, 


lived in 


twenty years, who was ignorant of 


and was indifferent and despotic in hi 


treatment of the helpless exhibitors, until 


their exasperation reached such a_ pitch 


] 1% : 
that | earad said 


wi qd be gla oO pu on a rope to hang 
him. I will give two illustrations. M1 


Corliss had been persuaded by Mr. Picket 


ing to send engine to drive the 


Over an 


United States exhibit 


the engine art 


machinery 


‘ived, it found that the 


had 
had paid no 


Was 


commissioner, although he been ae 


vised of this arrangement, 


attention to it, but had purchased a French 
and installed it 
The 


the side of 


engine already for this 


Corliss engine was set by 


purpos 


and ran idle through 


this one, 


the exhibition; had a belt on To 


the matte 


never 


make worse, the French engine 


was run every Sunday, although the entir« 


United States exhibit was covered up, and, 


as it could not longer than a week 


run 


without stopping for was idl 


for this 


repairs, it 


purpose every Monday, and this 


management was sustained by the com 
missioner 
\s other nations were putting up sepa 


rate buildings for the overflow of their ex 
commissioner the 
United States should do the same. So in 
the had 


purpose 


hibits, the thought 


previous he 


this 


winter got a special 
through 

When 
blunder : 
The 
fully ac 
What 


does he do but order enough of them into 


appropriation for 
Congress, and erected his building 


finished he found it was all a 


he had absolutely nothing to put in it 


United States exhibitors were 


commodated in the main building 


the side building to fill it, leaving unoccu 


pied spaces in the main building. A num 


ber of our most eminent firms were driven 


there, being refused space in the main 
building. In the machinery court an enor 
mous empty space was rented by the com 


missioner to a concern manufacturing col 
lars and cuffs 


So tar as space was concerned, the ma 


‘hinery department seemed to h 


place of honor. It surrounded all the 


classes of exhibits, and was much widet1 
nd higher than any other. It had en 
il gallery which I was told was seve 
eighth tamnule around. Its ex r | 
Cat nm was necessary, in order to lave 
proper connection with the boilers and sy 
em t piping t ay steam and wat 
Except the Ameri ction, whic Was 
nly on f cupied was crowded 
with exhibits The engines exhibited 


motion were ull condensing engines, water 


from the Seine being quite convenient 


l took to this exposition five engines 
One of them was 12x24 inches, making 
200 revolutions per minute. I advanced 
the speed from 600 feet to Soo feet pel 


minute, to show what both the engine and 


having lots of 
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I did not show 


proper port areas the high 


was capable of. I took gr 

in showing the condenser ¢ my ld 

friends, Easton, Amos & Sons, who were 
there, one time or another, during 

the exposition efor e€ eXpositio 

opened we had on hand at the works f 

‘ondensers, one for an engine the WI 


worth Company were building tor them 


selves, two for the parties already met 
oned, and the one for the expositi 
ngine \s this was the firs iT equired 
» be running, I had to n the first tes 

of the condenser in this pub \ which 


I immensely enjoyed doing 


Echoes From the Oil Country. 
IL, CONCLI 


NNI 


GETTING CRUDE (¢ sION—CO 
ING UP 

Perhaps the work in the shop may have 

little as the 


It is but natural to hope 


suffered a wells began 


come 1n 


best, even when your judgment tells y 

that the hope is not a reasonable one 
When a very small one would me in | 
would feel sorry that it was not a big one 


and glad that it was not a 


dry hole. W: 


did get one dry hole and I felt pretty blue 
for several days, and began to figure up 
how many days I would have to work 1 


get out of debt if the lease prov 
and to 


if the 


failure, wonder if it wasn't better 


to quit next one also W 


next one Was one of those little fellows 
that was worse than a dry hole in som 
ways, as it didn’t give enough oil to 
amount to anything, but sort of led you 


drill 


would be better 


another in the hope that it 
Hank said that if all of 
the lease was good for wells we 
than 8o, 
from the direction that showed 
did 

a third of that number 
\fter we had 


on to 


tions for more 


away 


shy 


up poor, we not expect to put down 


three wells down, it b 


r.’ Many 


came necessary to put in a “pow 

of you will recall the old “horse-power’ 
that used to run the thres ¢ machine 
n the farm. Now just igine driving 
pulley on the pinion shaft 1 the uprig 
shaft that carried the ‘“‘master wheel” d 
the pole for the horse run up high enough 
) irry SO very oC h it ( 

vou have the idea of the o untrv “pow 
( Phe ecee trics ( 2] s 

d cle na ( i tl \ I S ches 


Cl¢ I mM fa gy aown ) ee 
ve an f Chis g Ce 
D ) ins of \r l 
id-about two-thirds of \ 
holes to take inch pins. 1 les 
sed ( 1¢ ’ ne We | \ 
tr shat OT ste¢ and is 4 inches 
diameter The eccentrics and the irg 
rear each have two keys and the fits 
to be good, as the worl s d 
pow In 14 strokes minute (so 
ire un slowe and some faster a rding 
to wha the owner! rr pump hinks tl 
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| ells will do best ) and 5 S ( ( t g d the we ( 
! ro noin 1] } o ; > rl lenot) § ’ ‘ 
j wer gas engine W1ll Dé a I eas 1¢ i ength I es t ( 
entyv-four wells nt s of course dete e the stro Hat i 
| I pays to dt l] m i \ I ( (Jitter met g ised \V vo ) 
ght be able to pay f i gine mart of t ive ni 
d power, and I hope we w re ] n These jacl 
v using two eccentrics st pposite d 
i ibove the e we S rT 
iced so that the g g di e rod 
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FIG. I. TWO ECCENTRIC “POWER.” FIG. 2. GAS ENGINE AND POWEI Hi Ni 

The foundations that are put in for the rranged so that they will) move { eer 
engine and power are of concrete, and are much more than the length of the strok ( Yi 
meant to be solid Che toune mn bolts inted, for where wire rope or iron rods \ f the 
go down four feet and it takes a hole like ed for a rod line the expansion and « t est ( 
a cellar to get room enough to set the pow ntraction have to be taken into accout race ne e wil 
er, but for all that, experiet has shown d it is no uncommon thing to find aon eVv-wre \ | 
that the pull is often strong enough t «l line that is not moving the jack at all al t 
sway both power and foundation, and tw e middle of a hot day It may have Cy \ d ‘ 
heavy guy rods are provided Phese eel rking very well in the cool of tl ( x 

















3 RIG ) 
tr i ) I v ( l 
( ple ( f ead me rie T A ¢ 
oI d e nce Ce niddle f ‘ 
\s 1¢ wells pun ore n ( the I 
oil and s wate n other ‘ e A t ne ntr 
mger st e, and inged f wonder w nyone would n 
at the ( t tl we : ck working barre 1 well tl 








? 
I used f 
ed s-fo t 
: pumped V« 


why ome 
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power, and for this 
used. It 
f a double hook on one rod, a clevis and 


mnected from the 


purpose a simple rig 1s consists 
hort piece of chain with a big link on the 
end of the other, and a well-braced post 
with a piece of chain fastened to it. This 
large link on 


In pumping, the rod line is 


niece of chain also has a 


the free end. 


mnected by the chain. When it is de 
red to have the well stand, the chain 
in the post is hooked into the hook o1 


comes forward; this pre 
the 


the line when it 
nts it from dropping back, and as 


other rod comes back and gives slack the 


chain is unhooked, and when it is 


tart the well again the opera 


ther 
desired to 
on is reversed. The photograph shows 
ie well “hooked off.” 

If there are any “natural mechanics” 
ecking work who are made up of good 
civil, hydraulic, 


nuxtures of mechanical, 


team and ga engineers with a natural 


ent toward lots of opportunity for experi- 
nee in all of them, and a desire to find 

enty of exercise, coupled with a yearning 
for a job that pays from $45 to $75 per 
month, they should cast their eyes toward 


jobs 


at it would 


Chey will find lots of work 


the lease 


pay to do better if it could 


% done cheaply enough, and lots of leases 


that would be a good investment if han 


lled in a business way, that are not now 


paying very well. 


Many of the contrivances used around 


he lease are hard to describe in words 
but show up very readily in a picture that 
explains itself. <A 


a “turntable” 


set of heavy rods take 


the motion to from which 


distributed to a group of wells, and a 


wing’ will ch the direction and al 


inge 


iw an otherwise inaccessible point to be 


reached, and perhaps furnish motion for 


in extra well at the same time. It do 


not matter where a well is, if it gives oj 


neans will be found to pump it. One well 


r here that is crowded for room be 


hill 


i 


and a railroad has 


the 


steep 


een a 


pumping rig on a telegraph 


top of 
ole, while another one is an ornament on 
i mice lawn on a corner lot and surround 
by nice ré¢ side neces 

\s a great many people think of an oil 


is giving out floods of oil I will say 


it the average for all the wells in this 
ld said to be under a half-barrel each 
eT day, and lots of people are willing to 


sk money on them at that When you 


( tank with some blotches of paint 
lo not think that someone is just 
ng his brush before doing a job of 
nting That is likely to be a carefully 
i ed tank from which the oil is ru 
to the United Pipe Lines oil collecting 
nd paint 1s used to prevent th 
Ops being driven to decrease the diam 
ter of the tank \s long as the oil is 
( Case t ik belongs » the lease 
vin but as soon as it is run into the 
ne he must pay storage on it if he does 
t sell ind he must also take th 
inces of which way the market may g& 
Ife has thirty days’ free storage, but only 
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one market—the Standard Oil Company. 
After watching developments for some 
time, John and I concluded that we both 
knew lots more about making the various 
did 


to produce oil, and were like 


needed on a lease than we 


things 


about trying 


ly to make more money doing it, and as 
Hank had great faith in this one and was 
willing to buy, we got out of the deal bet 
lots of do. Unlik 
the Dutchman, we had the experience and 


} 


greenhorns 


ter than 


ilso as much money as when we began, 


and we begin to understand where lots of 
the material that we have been helping to 


make goes and the way it is used, and 
misused 
Anyone that has 


rise or fall of the price of crude 


seen the effect of the 


i on all 


oil country can 
l ‘Bill Rus 


Swift at 


the industries of the 


well understand the feelings of 
nee 
sell, 


as described by Tecumseh 


Every cent up or down has ar 
effect, 
“by his eyelids” it 


page 057. 


Immediate and where a man is only 


hanging on may either 


give him a good hold or shake him off 


altogether. Oil has just gone up 4 cents, 


and the last well is good for twenty bat 


rels, and Hank wore a very broad, happy 
smile as he came in and ordered two tak: 
up screws. It just took me two hours to 
center up two pieces 2 inches diameter, 24 
nches long, and turn and thread them up 
18 inches for a U. S. standard nut. Fou 
times over finished the last one, which was 
done complete in 45 minutes, and the ma 
chine shop is | 


the oil 


still my only connection with 
industry W 


COSBORNI 


Case-Hardening.* 
ln mechanics the term case-hardening 


means the converting of the surface of iron 


into steel, for the 


purpose not only of cre 


iting a better wearing surface. but to less 


en the working friction as well 
In the writer's material 


link 


eccentric rod 


opinion, the best 


to be case hardened for guides, links, 


ie } ; 1 
lifters, blocks mad si ddle S. 


laws and all motion work, is No. 1 fibrous 


lammered iron. In preparing this iron the 


pile should be large enough, the heating 
perfect and the manipulation under. th 


hammer sufficiently skillful to produce a 


refined, perfectly welded iron, free from 
longitudinal seams ot 
frequently caused by disregarding thes 


essentials 


We d neo 1 idy Sapte ) S 
granular iron for any purpose where cas 
hardening is required To do vould 


greatly decrease its reli ibilitv. owing to the 





1 7 . 
shortness t nitial t 
14 ] 
Vo ( V¢ ecommens ( 1 ) on 
Vit s twrie l I cle ‘ ind 
( nlaming Goes » OTrea 8) ent 
ge of slag, all of which a single working 
sumply the forming into ipe W 
fully rectif 
Pie nonnient -— — 
le penetration of the irbon in int 
ening depends upon the medium used 


*A.W. McCaslin, as chairman of the committee on 
case hardening, before the Nationa 
smiths’ Association, Buffalo. 


Railroad Black 


> 
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upon the compactness .of the iron, and 


length of time it is subjected to the re 


quired temperature, which 1s about 1,550 
made of good ham 


rl 


a 
degrees Fahr. Guides 


mered iron should remain in the carbon, 
after becoming red hot, from 


four hours A carbon 


inch, or even 


twenty 
twenty 
of 3-16 
deep for them 
will have th 


as links and all motion work, 
carbon, 3-32 inch 


proper penetration of 


after being held at the right temperaturt 
for from fifteen to sixteen hours 

The proper temperature for case 

1,700 degrees, and 


ening runs from 1,550 to 


can be easily recognized by the experi 
enced eyé¢ \ny railroad foreman smith 
should be perfectly familiar with the proper 


low s] ide ( f red heat, tor 


and 
which runs from 1,400 to 1,500 degrees 
The 


obtained 


temperature, or 


steel hardening innealing purpost 


best results in case hardening 


with a temperature almost 


dering on the bright cherry red, o1 


degree of heat. as State d above, from 1,550 





to 1,700 degrees. If we are pract 
ind not color blind, the pyrometer 1s not 


1 necessity Pyrometers are unreliabl 


and are mostly used for experimental put 


as they are gradually impaired by 


use, and the responsibility of detecting 


their false indications is left to the eye and 
udgment of the practical man operating 
he furnact If the man is reliable and 
the pyrometer only his distant second, why 


burden him witl 
As to the 


use charcoal, some carl 


) an uncertainty 
medium for case 


some 


black, and some use a compound of yel 

prussiate of- potash, S da ash, salt, etc., and 

get fairly good results 

it old leather belting, d shoes, etc 
; 


meet all requirements as a case-har 


medium, but it would baretoot Uncl 
Sam’s whole army to furnish enough ol 
shoes to case-harden the engine motion 


work on one of our many railroads to-day 
I have used many mixtures to coat iron 
with steel, and I wish to 


indebtedness to Mr 


1 


icknowledge m 
John Buckley, of Cl 
statement our meeting 

Pittsburgh in 1894, as to the results | 


ulated rawbone, prompt 


I am still 


ybtained fron 


gran 
ed me to give it a trial, and 
using it in preference to anything else, 
home made It 


' . 
whether on the market o1 


is cheap, always ready for use, easily 


dled, does excellent work, and all the rat 


in the neighborhood would grow fat on it 
ft you did not protect it 
\s furnaces for case-hardening pur 
ses ere 10 doubt but that some at 
re convenient than others, yet with 


same med 


m is used and the same uniform temper: 
I ind time e secured, the esults w 
) qua Iv good 
In the shops which I have charge of 
x Turnace of the stvit I S¢ n mos 
ulroad shops nside dimensions 8x2x6 
re¢ built f firebrick neased with old 
ink plates, and three 3-inch perforated 
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ipes running through the bottom lengt st No. 4, pieces nbered 2 and 3 , ohe peratut 
ise. We use coke as fu Our boxes ere subjected to i heat for fifteet IN I g rb 
‘re cast iron IOxIOx36 inches for motion hours, and have a yon penetration of t s t n it ‘ r aft 
irk: for guides, etc., 12X12xX40 nches to 3-32 h. leaving 66 per cent f area n ( ( 
o inches in length. We pack in the cus-  harde | and 34 per cent dened ; mean lf th 1 | ( 
mary way, alternating laye rte lave nsile neth, 53,405 nd The mear t lot ) u 
I rawb Ne 1 d he iron ) ng i s strengt f numbers 5 ao t hard ed r ' y 
1 on the box d sealing w fire \ \ {8,900 P eay Q ' f f 
S t. in favor oft irdened 1 furt 


nch diameter through the end the be ' id thir the al - ‘ 
1V it f out that rdened 1 A Chimney Made Plumb While in Daily Use. 


nd withdraw 01 t five | s, the other on Ww 
5 | 7 1 ‘ 4 

six hours after placing ( x in the \ g ( rength than w \n interesting ] f engineering 

rnace. We then know the temperature the raw 1rot Case irdening iron stiftet Crar \ 
+ rt ] l-+ ’ ‘ , ] + + ] ] j ‘ " ‘ t ‘ ’ ] } } ; ; } ; " 

t contents Of DOX nd date out! me lim! , and ida s il, Shearing mney 21 ¢ \\ 

irdingly. We quench 1 vater tanl nd bending strength equally as to its tet go, v rought to perper 

» inches diamete rv 6 fee o, let int e strengt! Of cours het e-hard tion and tl ¢ ‘ 

e ground level with floor : vith an ene eaches s it f strenetl { " 

] +1 } } ] ] ] } ‘ ; . 

et pipe at the ttom ane ve \ \ I ( , et s bre ' f PQ Ory 
pe a he p é es ju fv 1 

\t our last meeting tl ( nisl ginning 
ng statements made as t e eff 1st \\ e ti not 

irdening had the tensile strengt I ( will harden piece rf nall sec Whi t 

n SOM|¢ og t! t S IO p 2 ( ‘ p, ter f ye! ru c eT t] 
ent., others 33'3 per cet the fa 1 leep, and fifteen 3-32 11 dee} ying t 

the case pro ( l i 2 ) entac \ dt ni ware ‘ ' ¢ { ¢ ned 

tensile strength favora t ise-hat ’ oe , , fo fee \ ! ed t 
ned irot ning . ' vbor ' w t d 

| hav roug seve! té rece t te i nabl 1s 

1) 





} t 1] 
irea, Was yiected to a red he for ft é 
iours. It shows a carbon pené m ot 1 ince of time for heavier pect e resp 

; 7 , \T 
29 inch, leaving 82 per cent f tl ‘ Ratht ossheads, pu ete ‘a 
t hardened and 18 per cent. hardened. d quest If one square é 
The tensile strength of this piece wa 1 f iron hardened to dep '3 t 
55,320 pounds per square in tensile f i 1) f | ) y Mr. G 
trength of No. 2, of the ime iron and ned. and a gain in tensile strength ot nd judg » y 
Limensions, not nardenes s 54.420 ‘ 1 ( t \ ep cat \ | raet ‘ very ‘ 
pounds per s juare inch, whicl O1\ s 1.07 9 hore rit nsile rel vit 
y g 
favor of the de - evil . diminis! I w not answer the One ee-f{ 
2 mprises p < \ ne yroblem my elf It tor vou ) \ thie \ £ y, W 
re No nd N Oo were t det o le wit ; t Wi ; 

» a red heat tor ten urs nd 1 of 5 nce t 

rbon penetrat , f 6 i m ad ‘ O66 1 1 
( ving 70.5 t cel no lens ’ } + dey n test No 4 x f g ‘ 
23.5 per cent. hardened. The mean tens VS 8 pe f increas I 10X20 I four 
strengt! f two pi \ 16,225 1 neth per square . omen te ta \\ 


0.000 


pounds N }, ime iron and dimensions ! hardening 





withstanding 


hardened 





1200 
i \ od Va surned twa v ( t 
pre nec p< pend lal line the OV 
( eraging bout 6 nches day 
\\ e chimney was straight concre 
filled into the space occupied by the 
ind the tee beams were buried 
( itt t eCMmoy\ ot hie iC 
\ ) prote ie metal from ‘ 
The imney has an inside diameter of & 
it the top. During the tilting oper 
I \ lot interrupted.—P? 
} r (rua 
Special Milling and Drilling Jigs. 
BY JOSEPH \ WOODWORTH 
hig how casting which formed 
ra utch fora pel for iting machine 
| g hown in Figs t,and 5 were 
( production 
Phe ng ere 4 nches in dian 
ter bv 3 nches long, with a cored hol 
the cente) Che work to be done con 
ed, fi of boring and reaming the 
hole ( inches, facing the two side 
irning the outside, and cutting in the 
groove /: / ! this plain lathe work no 
fixtures were necessary. The further opet 
itions required were: boring the hole B 
for the sliding clutch pin, milling the slot 


1) /) tor feather C, and drilling the hole / 


For drilling the hole B the jig Fig. 2 


SSS 


7 mS x ey c B 











ic. 1 SPECIAL CLUTCH CASTING 
vas used Phe cast-iron body or base 1s 


machined on the bottom to bolt on to the 


le « I the drill press This body casting 


from the centet 
hole 21 
xp to admit 
Phere 1s 

machined seat for the work, indicated by 
the dotted Che body 


lamping screw the locating 


a a stem projecting up 


cage $ 
which 1s turned to fit the in the 


work, and is tapped at the 
the bushing plate clamping screw 
locate on 


lines, to 


enters 


em for a certain distance to insure the 
ocating of the center of the hole Bb 
| 1 1] iw ol thre : t DD In the cast 
ind the di ng ot the hole wert 
mplished by the jig shown in Figs. 3 
nd 4, Fig. 3 showing it as used for the 
ig of the slot, and Fig. 4 when dril 
v he h le 
The fixture consists of an angle iron 
witl central cating stud fitting the 
nter hole in the work This stud 
tapped for the fastening screw lo locate 
the work 1 he jig so that the slot / } 
' . ’ et 
when milled will be properly located the 


hole B in the work is utilized, a steel 


This 


fit the hole in the work and two holes in 


pin 
made to 


in the jig fitting it pin is 


the fixture easily to allow of its removal 
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ind re-use in locating the work in po ulding M \« las emp 
tion fo drilling the hole / | » expedite vho ad been wit v 
the locating and fastening of the work o \ between twenty ! 
he fixture and its removal when milled — be » that none t 
clamping washer with a section cut out place or much o s tin ul 
used, thus allowing of merely loosening It is pleasant to \ pI 
( rew nd Slipping ut tiie Vashel ciated his nteres I 
co nner t nce ; S 
x l) ng to 1 | > ng. W ' 
can repres 
proached Mr. Ad 
they would we 
‘ l ] \ i ¢ \ } 
Ul week Wi | ) 
hey were se Y 
he had incurre¢ nd ( 
; 
) 
/ —+— 
FIG. 2 G KF ILLING HOLE FOR CLUTCH 
PIN 
vhen removing the worl W he 1st “la == 


the fixture is located on the miller table \ \ { 


ind held by two bolts, the tongue fitting = j= 
he central groove of the tabl —_ \—_— 

The manner in which the hol — ——, 
drilled is clearly indicated by the tw ( 


s \s 


allow of 


views 1n will be seen, all 





lig 





Is necessary to using tl 
for this 
stud | 


fastening of the 


operation 1s. the 
rae 
bushing plate / on the : | |_| 
| 


adowels 


in hole and the leca 


top of the body casting GG are 





and /{ a cap screw. J is the bushing. As 


the hole has only to run into the cente1 


hole 4 of the 
screw I] 


work, the presence of the 


with the drill 


does not interfere 


ing. Although the fixtures are very simple, 
and inexpensive they are = great labo | 
SaVveT ! 





The Men Helping the Employer. eu -— 
The destructive fire a few weeks ag = 
which consumed the building occupied by —_ 


iw Hornellsville Foundry and_ the 











ne'l Flouring Mills was considered the \ 
ost evere blow that Horne s ( ndu ( 
} ] . . t \ 
ies had received in many a yea It wi } 
with a glad sensation, not unmixed wit { 
urpris that mur people heard, \ 4 














J oe —_ oul ite 

ed ul ( r ) 

! 2 COMREI RIN | N ( : se vd p ; 
t t he th< iT t cy 

two afterward, that Mr. John O. Ad sajeltentiie ta 
had begun clearing up the ruins a ee Oe eae ee 
foundry and would proceed at once to re Phe wid a ig R hard 
build Phe work of rebuilding has been inventor of the lathe for turning irregular 
vigorously prosecuted, and the new works | forms. is st ig. Bla vas born 
are nearly ready to resume business n 1788 and died 1864. He was m ied 


In all the work of clearing up and ri only a 
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Legal Notes. d not be so he 


BY EDWARD P. BUFFET, ibmitted to the 





HINIST, Mr. George | g 090 \ ( 
oaches tin 1! Y 9 1 ere QO Fee IX p 
re start g | ENGER ELI 
that w ( ( ( S ' ‘ preceding 
een sevel el eg ‘ oO } ’ ‘ 
this quest [ r ‘ iff g 
¢ rand: \ Y 1] 
re 1 1l¢ 11¢ | ( t ( 
l Fran ( ( 
W111 itive pl ( ) 
It \ ) 
OS \ nte! ) ° 
o ng betore D] Sup ( 
ower 1s tha ri \ v | Q I 
1 genera pi Clf | ft, 4a \ hk 
he duty H ( ere eV 
v n thie ( ru ( r 
} oe! d ; fi " 
ke rules whicl eryve welf { 
easonable  prote t ploy f whicl ( 
iga st ie dang ‘ Dp ; P , 
torn nce OF the sp ( ( I ) ( 
to an employee esuiting tre | 1 y e nin lo p eng 
f duty the master 1s hable 20 A : ( ett e ca ( \\ 
and Eng. Eneye. of Law, R¢ Ed., 101.) topped. the doors were opened, and Rou 
NOTICE BY AN ACT SUFFICIENT \V HERI g that tl was the story vhi 
RULES Y BI N NECESSAI vet ut. attempted to do 
\ man named Olsen w ‘ ver \s he was stepping out the conductor 1¢ 
‘second off-bearer” in a sawmill of the t lose the door Roulo was caught 


North 


Pacifi Lumber Con pany He was id I ind be re the elevator « 


working with Riley Rearick. a sawyer in stopped was crushed against the ovet 
charge of a “pony saw’ « e carriag f 1] back broke 
which cants, or logs pre \ wed t the stop at the 1 h fl 
shape, were fted DV a ( ae o} i] for the purp 
be sawed into lumbe It w Olsen's R passenger, who entered b 


to detach the hook 


placed on the irriage fter whi Re lic o , 
would star Once Olse \ o f Lic IT | ty 
iught ind « ed bv the ( S ry; e ( 1) 
nent of the or 1 ( ( ( the 1 
pany tor da Phe ‘ f ' 
tracted litigat \ 9 ‘ oils 
y in dispu e que wh - = iis 
Olsen oug i P ; 
before the r¢ \ ‘ | ‘ 
L'nited States ¢ ( ( pp oO 
, 3 
5 tO . \ 
a. ; 
( f 
r 
cn Mficier 
‘ 
, , S 
( 
< Wve 
‘ , 
usiness W ( ] H 
dence that \ \ \1 
to direct emp ( ‘ ] g gin \ t 
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on the 


grooklyn (N. Y.) 


The driving power was de 


traveling crane 


shore 


front 


rived from the neighboring 
i lighting company 


crane Murphy was injured, and he brought 
uit against his employers on the ground 
of their alleged omission to provide a safe 
of work, appliances, fellow-employ 


ees, etc [he accident occurred when he 


take the crane to the end 


for the 
that 


was about to 
night 


the 


f the runway and “tie up” 


Phe 


iccident 


theory of his counsel was 


occurred through the negligent 


withdrawal of the power while the crane 


was moving, thus preventing Murphy from 


bringing it to a stop, and allowing it to 
run off the buffers, breaking them and 
falling into the river with him \ fore 


in the employ of the de 
Finck, 


claimed, previously arranged with the elec 


man machinist 


fendants, named had, it was 
the substation whereby he wa 
the 


runway 


trician at 
signal when 


the 


electrician a 
end of 


this 


oO give the 
ne reached the 


While w 


Kinck says, 


ting to give signal and, as 
before he 


accident 


had given any sig 
Che 


jury the question 


nal, the occurred trial 


judge submitted to the 


whether the defendants should not have 


provided rules (as to furnishing the pow 


whereby this. plaintiff might have 


the 
found that they did not 


ery 


known as to the control of electric 


current, if pro- 


vide such rules. His charge was excepted 


to by the defendants’ counsel and from a 


judgment on a verdict for the plaintiff the 

\ppellate Div 
charge as fatal 
behalt 
\ppellate Court 


defendants appealed to the 


which regards this 


ind has ordered a new trial. “In 


of the plaintiff,” savs the 


“it is argued that the defendants ought to 


have restrained Finck from signaling pre 
maturely, or from acting in any way about 
cutting off the power. I am unable to see 
the 


would 1 


how establishment of any such rule 


the accident, for, 


ave prevented 


iccording to Finck’s testimony, which in 


his respect is uncontradicted, and does 


not seriously to be questi 


ippear med, he 


neither signaled prematurely nor signaled 


it all In other words, he did exactly 


would have been required to do 


the only rule which the proof suggests 
under the circumstances.” In 
\pp llate 


short the cle 
! hic 1e-111 


‘sion by th 
rests on the ground that th 
‘nt would have happened 
had been a rule or not, 
ind it can by no means be c 
precedent for relieving an emp from 


the 


ver 
rules for 


82 N. Y Supp 


obligation to impose suitable 


ne operation of his plant 


ell 1 IWWorker tells ot belt which 
\ sewed ha half twist, thereby bring 
ng both sides of it alternately in con 


that 
This 


will not help us much in the solution of 


act with the the result 
the belt 


pulleys, with 


drove better than before 


he perpetual question as to which side of 
the belt to run next to the pulley 


substation of 
Through a fall of the 


MACHINIST 


AMERICAN 


Letters From Practical Men. 


A Foundation Bolt Washer. 
Machinist : 

enclosed sketch illustrates a founda 
I think has 


Editor 
The 
bolt 


\merican 


tion washer which some 


leeseeeee | J 
a 














Am a M nist 


FOUNDATION WASHER 


BOLT P 


idvantages over the one illustrated in a 


late issue of your paper 


\ READER OF ALMOST A 


QQUARTER OF A CENTURY 


Re-tapping Old Dies—A Kink in Making Dies 
—Chattering. 


Editor American Machinist: 

\t page T1160 Mr Fox shows scheme 
for re-tapping old dies by running the tap 
through a thin plate [ have frequently 
used a different and, I think, an easier 


method. Just screw a plug, or, 


the case of a pipe die, a piece of pipe, 


ito the die flush with one side, and pour 
vabb ) e clearance holes, then tak« 
1 he plug and vou LVE compk 
threaded hole in which t Start the tap 
thre ba ybitt in easly be lOc 1 ul when 
' — 1 
hin ( I have a ul Ne chem n 
tar | +) nt O ] ( » tl Iie 
" ) t t Ne < 
, 
Wt , he , , \ , ; 
most \ t | ! ed 
In laying out tid di f drilling | 
, 
iwa\ hn to ) CALE ( il es 
bine Bees . , | 
hat i¢ ) no seq ue yr W ) 
| | —_ , ' 
required. This can generally be done with 
mut trouble unless the die 1s comparative 
Nn Phe sKketCI W Nn ( ( 
, 

Kor cutting brass the e! ( Y 
roug! 1 SO ivoid KCESSIVE p 
1 : ‘ 

K¢ i have neve! 1d \ ub trom 
WS ~¢ l> | genect \ eave the most 

' , 
I he teeth ist Ss the ire ett \ | 


teeth that do any cutting, the 


merely acting as a guide, the same as the 


back teeth on a plug or bottoming tap 
“Cheroot,” at page 1123, 1s looking for 
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some information about chattering. I never 





found time to make a very deep or scien 


tific study of this subject, but manage t 


stop most cases of it I was once em ’ 


ployed in a shop where the tool equipment 


was such that considerable ingenuity wa 


required to get out the work at all, to say 
nothing of competing wit 
The 


largest lathe was generally “way up 
in the air,’ and doing much | 


he avier WOTK 


than it was ever intended for. The spin j 
dles were mostly solid and too small, and 
the chucks stood way off from the head 
stock bearings. The consequence was that 


it was impossible to get, rather to keep, a 


spindles 


seemed to have a habit of wabbling around 
in the boxe mewhat in the shape oi 

letter S, only not quite so bad; anyway, 
we could never find much of a_ bearing 


when we were looking for it except a spot 
r two in the middle of the boxes. So we 


iad all kinds 
and | 


the best specimens; “Cheroot” might have 


and conditions of chattering 


that I did not 


regret 


been able to figure the connecti 
the chatter marks and the spring of the 


spindles 


[ early gave up all hope of doing any 
thing with the spindle and went for the 
tool as the next best thing to do. Son 
time before this I had a bronze sleeve to 


ore; it was about two feet long, the hole 














was 2 inches diameter, and I wanted to 
get it pretty smooth [ used a bar and 
tried all kinds of spring and drag tools 
and found that the best results were ) 
tained with a tool without any clearance 
at all; that is, the cutting end was ground 
just as nearly to a circle as possible and 
the front or cutting edge with just enough 
clearance to cut I then had » trouble 
it all in getting a smooth cut and a ( 
one The spring tool worked about as 
well when so ground but no better than 
in ordinary straigh 10 I use exactly 
= | 

the Same p Cipile l | g I go 
nd ] ive never had a cas or lattering 

hat ¢ ild 1 es ipped I e tool w 
properly ground The pt ple is as old 
s drills; fellow lon’t think of it, that’s 
Phere no clear straigl 

ited drill, a straight tap, or solid dic 
gun drills are straight and they make pret 


ty good holes, too the same with rose 
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mers The same principle applies to and, while the principle involved is fam ! th oxalate of } 
ring tools: you can drill a hole in a job rtousa th pplica t st, 1 1 ( \ 
ire the bottom, bore it out and face it believed, will be new to the majority il foun 
h a piece of round steel which has bee ly to be interested I veryone Knows that ind pt! 
und to form a “D” drill to cut a cylinder at other than right leteriorate " proc t 
| don’t want to advocate the use of ingle will giv true ellipse earing 1 1 sO ¢ 
ls without any clearance at all, but | n mind makes the memorizing of this print ( 
» knov that th matter of clearance 1 method an easv matter if the re tio1 about I 
erally overdo1 f you try to count etwe methor d p rh sO il ring t 
kK a hole witl Wist rany ther <« ¢ tha I think 1 ne suggests the ¢ 
l th piece vabbl Sa cast ( | WS S ¢ \ ( t 
f too much clearanc | believe the Pratt = ellip m x nd mino 1 
« Whitnev Company make all the rean x Wit ! xis ce ( I 
s with relieved teeth tl e ground cribs quad Fig. 1 de one sid ‘ 
that the outside of the teeth are convex into equal parts, and dra ines throug t ti 
stead of concave, as is generally don the points parallel to the other side. Ni 
earance necessary only in the dire dra ne e¢ to t 1 . 
n of the feed, and to the amount tha divi t i wict m eq vac’ | , ne f 
e tool enters the metal; thus a plan eC I ( ( Q é 
ol which is fed before the beginning of — the « ns draw Fig. 2) at J 
ie stroke, requires less clearat right gles t f e draw | 
»] such Ss a cutting-or to e distance t lig 
\ new m put on the g lathe an det n f | el 
a 
OV’ ( \ the siowest spee bu rm t 
till chattered The foreman cam ne ; * System Gone to Seed. 
1 upon in ng the cause, pulled ove I ~~ : \ \ 
the shifter and the chattering « \3 \ 
+1 = . . 7 \ / 
¢ iLiie¢ stopped Lor ( g \ , 
‘ 1 , & | | | 
thereby reduced in just the a ae _ | | ‘ 
s the speed; when the tool wa \ ( \ 
. | 
eround it stood the proper speed without \ j { eC 
murmut \ c I 
I knew ar id Scotchman once that s\ I j 
ould take a chunk of ¢ from the ba G 
o the emery wheel, and aftet few mi \ P I 
’ . a 
tes’ grinding temper it and start a cu er I nt 
no forging at all, but you ought to see th I °7 
chips pile up around there H ist shaped Saerteen ee I 
ip the cutting edge and the more metal IRAWING AN ELLIPS! ps, t f 
he left below it the better 1 would stand \ i tf I evel 
Ip ibsorb and carry away the he » Fig. 2 vn. Conne eo the poin t 
gencrated by the rapid cutting thus found completes the ellipss | 
| believe most lathemen tart a facing method will be found of much use to pat Sag t , l 
cut at the center because it 1s easier t ternmaker nd layers-out, and has, | be gE ort yst clan ( 
adjust the tool vertically to insure the ve, more g features than any othe ec ntere y ascribe 


proper ci 





on the outside, there will be no clearan rst Cr \ t the xistence 
when the center is approached The Art of Generating Gear Teeth. py t e been br 
Geo. J. Meyer Editor American Machinist f ( t of ystem 
{We have received from another cot It is perhaps hardly necessary for I : ! f 


tributor a letter describing the same metl 








od as given above for tapping dies, th B., at page 1190, to the tateme! \ rst 
writer stating that he uses it for both new occurred in my article o1 Gear Get cert ( ( Luise 
and old dies.—Ed. | ting, to e eft dit or kee 
— ive epicy d i ind hypocy« . i 
Drawing an Ellipse. Hanks, be sequently ge 10 ad educt t 
Editor American Machin I make ¢ that g I of é 
Phet e many met d ft drawing re largely ( g ( ‘ I £ ( 
eclipse Kent gives tel 1 there re I ( gearing ‘ : ( t 
others whicl ccas \ peat he Hirst stateme mpiy me ge teet Capel - | 
technical ur s n general we may having ‘ ul Ice I : 
consid il] methods as divided into two Iso hyy lal flank - / f t 
c.asses—exact and approx rhe ex Howarp A. Coomi | lar D rt perat e store 
ct methods are for the n rr part (w ——— ne¢ the ¢ ff would be give 


Saving Overprinted Blueprints tne resentation of 


the approximate, slow through our inabil Editor American Machinist re t nt f the 





may say all) slow and hart 








1 1 14] . A peal —_ wad in os 1c mun v ( Cl ng i ‘ 7 
ity to remember them and the necessity for \rticles have appeares rrevious n . n 
looking them up each time we need to use bers of the AMERICAN \ giving € of selecting what requires 
them I use a method which 1s not to my methods of ving Nucy its b A ine i l . ( 





kn¢ WwW le dye 











m hardly deserves serious considera 


tion, that poimt would only be a very minor 
det ind easily provided for. Of course 
efulness of a shop system can very 

‘ v b poiled by over-elaboration; at 
same time, many systems are con- 

p ped causing loss of time when in 


1 1 ] 
howing up channe 


reality they are only 


but unknown 


already existing 


during 


which he 


Your correspondent states that 
ps 
ompany, lost  fiftee 


me he was in the shops of 


ena 1] ) r ( 


per wee result of the syste 

ym | own statements it woul 

ppeat f the responsibility for this loss 

d ent nm the management, not on 

| tter did its part—point 

‘ ae ae 

( v getting iff, im the 

¢ \ lv i ceria and 11 

no fe nie hb insteac 

‘ { even if temporarily, taking 

) ‘ hen up to manage 
11i¢ ( thes Cal 

vst ( if itself affect the result 

( nagement or of mismanage 

ment. If it points out the relative results 

of each, and in every case clearly indicates 

tl CO vtween cause and eff ct 

it then becomes a factor directly affecting 

the ultimate result This, however, not 

by virtue of any inherent influence it pos 

( but in) direct proportion as_ th 

know ledge t supplies ignored or acted 


on by the management 


KENNETH FALCONER 


Cutting a Gear Under Difficulties. 
\merican Machinist: 


76.4 inches 


to cut whose diameter 
a Gould & Eberhardt geat 
of 


ving a geat 1S 


and 


utter the nominal capacity which 1s 
62 inches diameter, the question arose as 
to how we might cut this gear on this geat 
tte Che teeth were 94 in number, 2! 
circular pitch The weight of the 
gear alone was about 7,000 pounds. This, 
lded to the two special gears and arbor 
which were made, amounted to about 8,500 


making in all a fairly he 


to handle 


pounds avy ptrece 


seen in the cut, this excessive 


veight w taken care of by counterbal 

e weights, which equali ed the load sO 
lat there was no more strain on the ma 
hine than when cutting an ordinary geat 


1 } 
of the large 


diameter of the gear, 


became necessary to make a pair of 
ndex ge whose ratio was 4 to 1, the 
irrangement of which is shown in Fig. 2 
Phi Wa due to the fact that the geal 


» be cut had to be carried on the upper 


outer supporting arm in place of the reg 
ular index mandrel furnished with the 
machine These gears are behind and 


concealed in Fig 
\fter the 


started it 


1 by the gear being cut. 
work of cutting the teeth was 


went along very successfully 


to the end 
With this rig it is now possible to cut 


a gear at least 10 feet in diameter on this 


machine. It was seen in operation by the 
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Gould 
it to be 


R. J 


builders of the machine, & 


hardt, who considered 
ingenious contrivance 


Hours of Labor and the Breakfast Hour in Some 


Foreign Shops. 
\merican Machinist 
notic 


James Vose 1 


1194 | 
Mr 


page ( S( 


statements by 


the question of workshop hours an 


difference 


Now, if ther 


In various places 


MACHINIST 


Ine intel 


in work-day schedules foll 


SMITH 





finds himself wondering ov 
breakfast-hour and _ starting 
ting-time matter 


In the days when I was 


practically 


country witl 
from 
Possibly the 
minut 


tie morning 


\. M 


. st. 
al Lit 


1 which 


re Wwe 


i eariie 


11 
+ 


I was 


September 


10, 190 
th ] 
Litis i 


ishments in 


acquainted 




















FIG. I Cl 


Americat 


different 


that, to the machinist 


l the 


ning al 


thing 


out 


toreign 


facturing countries, seems more pi 


than another, it is the very matter of work 


ing hours followed in 


European 


1 
shops 


ven after becoming thoroughly acquaint 


ed with most of the shop conditions which 


seem novel to one used to American 


and becoming reconciled to th 
ot 


toms, 


jority such features as may be 


what unpleasant to the stranger, one 


cus 


Mla 


SOTIIC 


nl 


hours; 


ir 


In 


with 


( 


le men to ea 


ome of the 


Is six day 


Cada 
less substar 
but tl 
ong till din 
many cases 


the aid 


‘onsequentls 


st that 
rr thie 


Ss 1m 


itial lunches 


ner or 


must be 


of a 


when 


le mayority 


PEI 
Li ~ 8) 
i 
Toreno 
<fast 
t hung 


} 
ween all 


suppel 


little 


I 


wi 
if ho 
o enabl 
] 17 
ve su 


betwee 


ate mor! 


during workin 








Oo 


managed to get 


thoug] 
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200) 


an American superintendent was in charge 
Chere 


feature in 


of the plac was one (to me) 


very unusual connection with 


his shop, and that was a canteen, or com- 


bination restaurant and saloon, attached 


to the main building and operated by the 


company, in which place the men could 


purchase 


sandwiches of all 


at breakfast and dinner time 


auerkraut, 


sorts in fact food of all kinds dear to 
the Teutonic stomach; moreover, as may 
be imagined, beer and—well, other and 
tronger drinkables were obtainable, and 
ipparently in unlimited quantiti \ 
piano in the canteen, drummed upon 


hy certain of the shop talent at each break 


furnished sufhcient music to 


ft tl 


. ] 
for meal 


teet during 
and | 


Th utonic Workman 


eep some e men on their 


i part of the 


Intermiissiol 


half-shot 


executing a “hoe-down" 


een many a 
after dinner, and 


iave wondered whether he would be able 


without 
This 


an improvement, in 


oO get a countershaft 
his 


however, 


up later on 
lling fellow laborers 


i me of 


canteen wa 


certain way, upon conditions previously 


prevailing; for up to the time of its inaug 


uration the men had been accustomed (ac 


f mine who 


acquaintance ¢ 


the locality for some time) 


beer It) 


to carry their lubricant into the shop with 


them and to quench their thirst whenever 


they saw fit 


When Joe, who lived down East Ham 
way, and consequently arose quite early 
in the morning as he had to travel up t 


Whitechapel by 6.30 A. M., 


akfast and fish out a 


used to 


un 
wrap a bundle of bre 


few slices of raw bacon (an operation 


the 
those in 


through faithfully six days in 


gone 


week, as this shop, like most of 


London, opened up for business at 6 o1 
and shut down for breakfast at 
for | 


Joe would 


soon after 


8.30), I never coul 


1 help smiling, 


knew what was coming next 


] 


take a piece of clean sheet iron (a plate he 


kept for the purpose), put it over a Bun 
sen burner, place his bacon on this extem 
porized frying pan and soon have it nicely 
‘frizzled.”’ 


an automatic screw machine, Joe, after re 


Then, walking up the line to 


moving the bacon, would carefully drain 
the tank ‘It’s all 
this time 
jet. 


his frying pan into 


] 


gi od lard oil,” he would Say By 


his pot of coffee. hanging over a gas 
Th % e 
and with the remark, *“Now we 


Jou 


the cares of the morn 


was ready, 


shan’t be long,” would soon be in 
condition to survive 
ing 


This 
thing in 


custom of cooking a little 
the sh p and 


coffee for breakfast I 


some 


boiling a pot of 


have seen practiced 
by a good many workmen in various parts 
of Great Britain, and it always has seemed 
Why 
have 

the 


rather odd and entirely unnecessary 


working on a day shift 
the 


not 


should one 


to start to work in middle of 
night? Why is it 
the old ce 
AM 


holiday 


possible, even in 
after 6.30 


half 


untryv, to go to work 
and still be able to 
Saturday afternoon? 


R. F. Keys. 


have a 
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A Shop Fan. 
Editor American Machinist: 
Every man’s object in life, however cit 


cumstanced, should be to keep cool. The 


boy who stood on the burning deck was 
very cool at that time—so, at least, they 
tell us. I beg to doubt it. All things con 


does reason \ 


fan might have helped him; it 


idered, it not stand to 


will help us, and if we cannot have on 
let us at least talk about it; and, since a 
bad one only keeps us hot, let’s talk of 


and keep cool 


good one 

A 2x4-inch piece of yellow pine 
scre¢ wed to the ce iling posts B, acts as the 
main support. The fan shaft C turns free 
supporting 
Ist up 
DD. The 


purposely kept 


ly in the hole bored for it in 


plate 4A and is held in place 1 


agdal 


ind-down movement collars 


is hig] 


the 


driving pulley E 1s 
up on the shaft C a 
side 
» this 


possible to reduce 


pull and vibration. Owing, however 


pulley hight, it is often found 


necessary to employ a belt leader / [wo 


blind holes, to save 


wood with 


blocks of 








down into 


engagement afte 


been raised out of sl] 


its set-screw J/* for holding it se 


place at the we end of slot ( nas 
tapped hole into which a s1 il-spring 
/* is inserted, and this is kept place 
being followed up by a set-screw J/ ry} 


collar J must be so set 





will coincide with hole C* in shatt ( lr) 
spring will thus bear against clutch-rod 
while its pl re be reg ated \ 
sct-screw J e fan blades ire 
tached the ders vhic ire 
tened and drilled for this purpos« Or 
end of th ide und d thread 
for screwing into the carrie lade-hol 
ing holes The holder als irries 
am-nut A . whose use is selt-eviden 

Phe fan blade carrier 1 res Ireei\ 

supporting llar J and remains 
tionary unless the clutch is locked.  ¢ 
cealed collar 7, which is ec ed t ne 


shaft and located as shown in the 





Collar I 
ioe 
r 








K 


YU 


4 SHOP 


the use of collars, for a shatt t 


piece of 


run loosely in, will suffice for this 


See f 


To minimize the 


pur 
p< se, 
vibration of 


sway and 


the lower part of the shaft when the fan 
Is In motion there is provided a tight col 
loose collar H from 
Hi has three small eye 


the 


lar G, which prevents 


slipping upward 
bolts 


for holding ends of the brac« 


wires (preferably heavy picture-hanging 
wire) whose other ends are secured t 
the ceiling and so spaced around the fan 
as to best stay it 

The lower end of the fan shaft ( 


drilled 
r d / 


cndwise, as shown, for the clutch 


and oval slotted, C*, to allow play 


f T 


roon clutch grip /* to be pulled down 
into the blade carrier’s clutch engaging 
slots XN NX, thus putting the blades in m« 


blades stationary 


f slots XX. 


tion, or for‘’leaving the 


by raising the gripper J’ out o 

The shaft is of course alwavs in motion 
and by this device the on and off throwing 
of belts to start and st p is done away 


with. 


m. « 
To keep / 











FAN 





when in motion. It is needless to say 
proper oiling facilities must be provide 
for all running parts 
GEORGE FRAN 
Thread Tooi Manipulation. 
Editor American Machinist: 

\t page 379 “Cheroot” tells how he 
proceeded to cut a thread with the 
pound rest set to an angle of about 30 
degrees He states that he likes 
new things that promise improvement, 
he ground his tool with top rake, setting 
he compoune est to an angle of 27 ae 
grees, producing a “‘fierce-looking job, 
and trying different angles on the top, | 
not till the top was nearly parallel with 
the work did he get a fair-looking jol 
From this it 1s hard to tell what posit 
the tool was in he grinding of diffe: 
r ingles on top n | d 
s being equivalent to variation of 

ke. Giving the tool lateral motion witl 
the compound rest so as t yperate on ne 
side of the thread at a time while finishin 
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being in use many years and has proven a 
valuable for the 


cure of troubles caused by the tool goug 


and time-tried remedy 


chattering or tearing when cutting 


or threads, although in cutting a 
is advisable to finish the bottom 


ng, 
worms 


worm it 


previous to finishing one side of the worm 
thread at a time, with the same object in 
view, which is to reduce as much of the 


surface of the tool as possible 


utting 


The article which 1s criticised is very 
plain and in part clearly states that the top 
face of the tool should be vel (no top 

e) and the tool given enough bottom 

ke to well clear the thread If the in 

ructions pertaining to the compound rest 
vere f wed in the same manner as th 
grinding of the thread tool, I am not su 

rised at the “‘flerceness”” of “Cheroot 

ib lr} nanner of grinding a thread 

0 tiie p Tace is shi \ 1! | 
sket h, s] ould be cot de mned is it will not 

t any better than if th p face wer 

ft lev t should be \g 
lot be ground ereat numb f tim 
vithout being reforged Phere is no torm 

f the ead tool, no matter how carefully 

S St r ground, but that at times will 
ear the reads The causes for tearing 
ire numerous, among which is the on 
mentioned in a previous article: the fixing 
of minute particles of st mn the top tacc 

f the too 

Phe thread ol when cutting a thread 
m a taper piece of work, or where an 
iccurate thread is required on age o1 
a tap, should always be correctly ground to 
60 degrees and set on the center Then 
there 1 no gues work s the cas n 
grinding the tool more acute and placing 


When for 


ti remove a 


any re. 


ison 


it above the center 


it is found thread 


necessary 


tool that may have become dull or broken 


the compound rest again is quite a conven 


lence, as the tool should always be set the 


hight on le center (a deeply 


parallel 


proper 
the tail 


Che le 
the 


spindle 
Ol should 
oT 


scribed line on 


serves this purpose well) 


true or normal with axis 


regardless of whether the work 


is straight or taper, no attention being paid 


it the time to the position of the tool rela 
tive to the thread being cut, as this is easi 
ly remedied by feeding in or out on thi 
angle at which the compound rest may be 
set, not necessarily 27 degrees, but any 


where from about 30 deg 


15 to 45, oF 
All lathe and 


practical ado so, 


rees 


7 
ols, when it is 


planer t 
should be hardened in 


State In 


forge 
Being carefully dressed to the proper form, 


which they leave the 


such tools will ke 


ep a finer and firmer edge 


to hardening 


sund previous 


CENTER PUNCH 





A Quick Grip for Suspending a Chain Hoist. 


Editor American Machinist: 


When repairing or moving some ma 
chine a chain hoist would often come in 
handy, and for light work I submit the 
scheme shown in the sketch. It may be 
old to some, but I don’t think I ever saw 
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probably will 


sketch 


The 
the 


it published. 
give the 
further explanation C 


general idea without 


\\ 


reade r 
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Strains Produced by Excessive Tightening of 
Nuts. 
Machinist 


1213 of your | 


Editor American 
\t 


pre ype sec 


+] 
there 1s 


page 
1 an apparent remedy for accidents 


to flanges of cylinders which 1s an impos 


sibility, and the cause producing rupturt 
is not that shown by the cut. Your ren 
edy is an impossibility because cylind 
covers (heads?) cannot b mistructed a 
d nt ibed he nnet i ed 1 neg 1 hi 
Interbore pac 1g ‘ ( u 
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GRIP FOR SUSPENDING A CHAIN HOIST 


be clearance between upper surface of up 


per flange of cylinder and the cover al 
it If this clearances is not provided 


joint at edge of cylinder is useles 


Inner 


} 


or cannot be made tight ‘ 
at outer edge where it is proposed to pro 
vide a bearing ring is but 1-32 inch 
( 031-+-) it would be more than sufficient 
to allow the fracture to occur as shown 


This fracture occurs after all bolts ar 


nearly tightened, and is due to excessi\ 


one or two bolts, which produce 
the ro 
Hence, 


used, the re 


stress on 


more bending of the cast iron at 


if the angle than it can stand 


large bolts widely spaced are 


*h greater chance of large difference 


TILLi¢ 
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t 
nt 
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1207 
r - " : hols +] . 
stress vetween adjoming ”) hat I 
. Her bolts mot . . ’ 
hailel its Mm C ¢ ely spaced Dt ed 
The latter will sO secure i tight 
more readily ‘ ! er total pre 
sure on I ( Cre 
bending of the between the 
+ ol 
nd the fi 
idiot 9 , \ 
" ¢ | ( 
W he tog 
( s 1 ( y ) 
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p \ d nalle 
N \ 
very { 
it 
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Ni \ 
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22 i 
ry te \ engine 
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f the | ( general mat 
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Engine ¢ ) 1 « « 1 
hich « I ( t t 
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The Weight of Flywheels for Engines Driving 
Direct Connected Alternators. 
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elect t ao Yet \ ild | d 
ne ary t ime t extra tr ( 
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cause it would be 


make a distinction 


impossible to 
the 


space, 


nearly 


between intervals 


of time and intervals of as these 


would fall practically together in the dia 
For instance, an average require 
ment of a that it 


shall not suffer a displacement from posi- 


gral. 


wheel of this class 1s 
tion due to absolutely uniform speed of 
more than one-tenth of one degree; that 
is 1-3600 of one revolution. If we sup- 
that the 


revolution per second, then we must con 


pose wheel makes, say, one 


clude that the difference between the time 
at which the several events of the effort 
and the time at 


curve occur actually 


which they would occur if the speed were 


perfectly uniform, cannot exceed 1-3600 
of one second. 
Now, assuming that the effort curve 


has been constructed on a large scale—for 
instance, one revolution or one second rep 
resented by 24 inches, then, any event of 
the effort 


more 


curve based on space is never 


than 24-3600 or 7-1000 inch away 


from the position of the same event if the 


curve is considered to be based on time 


This little discrepancy of less than 1-106 


of one inch cannot readily be measured, 


and can therefore not be of any conse 


quence when we plot the various elemen 
tary products of acceleration and time, in 
a representation of the fluc 


in the 


order to get 
tuations of velocity which is shown 
curve below 
Still, if the 
gnat and swallowing the camel, here is a 
We can, after 
the 


a new acceleration curve 


we insist on straining at 
good opportunity for us 
the 


curve, 


first approximation of velocity 


construct 
which is based on time pure and simple, 


and this curve we can use a starting 


as 
point for finding the maximum displace 


A. M 


ment LEVIN 


Die for Rapidly Blanking and Drawing 
Small Shells. 
Editor American Machinist: 

Several years ago, while in the employ 
of a concern up the State, they received 
an order for 3,000,000 tin shells, 5¢ inch 
diameter by '4 inch deep, which were to 
be delivered in three months. Having no 
automatic machinery, or tools of any kind. 
that the 


specified time, the job was turned over to 


would turn out these shells in 


me to see what could be done. 

The largest press that was available at 
No Bliss, and I de 
cided to make a gang combination die to 


the time was a 20 
cut and draw eight shells at a time. 
For the 


was used. 


tool-steel disk 
After being turned to 6 inches 
diameter by 1 inch thick, it was laid out 


die a crucible 


for the eight cutting edges, each hole care- 
fully centered with the ‘‘wiggler” or center 
indicator on the face-plate of the lathe 
and bored to about .005 less than the size 
of the blank; 
grinding after being hardened. 


which allowed a little for 
After the 
eight holes had been bored in succession, 
four ™%-inch holes were drilled and coun- 


AMERICAN MACHINIST 
tersunk for flat-head screws. Two more 


14-inch holes for dowel pins and another 
hole for a gage pin were bored also, after 
which the die was hardened. All the holes, 
with the exception of the eight cutting 
edges, were plugged up with fire-clay be- 
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drilled for the dowel pins and tapped for 
the flat-head screws with which to secur 
the die. After the die was secured in the 
bolster with the screws and dowel pins, it 
was fastened to the face-plate of the lathe 
and adjusted so that one of the eight cut 



































/ P 
/ 
/ 
Front American M 
FIG, I. TOP OF DII 
fore the hardening \fter being hard ting edges ran perfectly true, and it was 
ened and tempered, the die was ground then ground to the exact required size ot 
flat on both top and bottom and the side the blank. The die was then removed 
or wall was rounded up. Before doing from the bolster without shifting or dis- 
anything more with the die, a punch plate turbing the position of the latter on the 
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FIG. 2 SECTION OF 
or holder was prepared, of machinery steel, 
a duplicate of the die as to the diameter 
the holes and 


cast-iron 


for 
bolster for the 


thickness and screw 


dowel pins. A 
die was then machined and bored to the 
and depth of the die, 


exact diameter 


DIES AND PUNCHES 

face-plate, and the bolster was then bored 
or recessed to receive the combination post 
as shown in the sketch. After 
the punch 
secured 


or center, 
this had 
holder, with the face down, 


in the bolster in the same manner and by 


been accomplished, 


was 
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the same means as the die, and this was 
sored out to receive the shoulder punch. 
Che the 


face-plate, the punch-holder was removed 


bolster was then removed from 


from the same. The die was replaced and 
were 


the 


he other seven cutting edges 


ground; the bolster was recessed fot 


yosts, and the punch-holder was bored in 
succession, as described. 


parts in this 


By doing all ot 


these way a perfect aline 


ment of all the punches, etc., was secured 
ind, as I expected, everything fitted ‘like 
clock.” \ 


ior 


combination center 
then 


steel and turned to the exact diameter of 


post or 


each recess was made of tool 





the shell wanted. The lower end of it 
fitted the recess in the bolster and was 
fastened to the bolster with three small 


Hat-head screws. Three pressure pins also, 


made of tool steel, extended through the 


vase of each post and through the bolstet 
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ADJUSTABLE TRAMMEL HEAD 
the 
The 


each recess in the bolster was tapped for 


oOo act im connection with pressure 


rings as seen in the sketch center of 


a 3@-inch stud, to which the rubber pads 
and plates were attached in the usual con 
bination fashion, one for each post. ° 
punches also were made of tool steel, 
after being finished, were hardened in o1 
and ground to .oor inch smaller than the 
cutting edge of the die 

Each punch was equipped with a spring 
actuated knock-out or ejector, and was 
fastened from the back of the punch-block 
The 


punch-block was made of machinery steel 


with button-headed screws, as shown 


and was fastened to the lugs of the press 
ram instead of using the regular 11% 
shank. A spring to 
stock from the 

was fastened and held in position, similar 


inch 


stripper, strip the 





punches after being cut 






centrifugal action of the 


AMERICAN MACHINIST 

to the ejectors in the punch, by long but 
ton-head 
the 


which extended through 
punch-block. <A 


strip ot 


Screws, 


punch-holder and 


guide for the stock, a steel about 


s inch thick, was attached to the bolstet 


on the side nearest the operator (marked 


“Front” ) 


The press in operation was_ inclined 
which facilitated the discharge of the 


shells, there being no obstruction to retard 


the same after being drawn and ejected 
These shells were made in this die at the 
rate of 120,000 per day. It will be noticed 


pin (which 


from the position of the gage 
by the way, was bent to bring the end 


from which the strip was gaged almost t 
the edge of the nearest cutting edge, or t 


first stroke of the 


dotted line a b) that the 

press cuts and draws only six shells and 
that every stroke thereafter makes eight; 
the feed being alternately one space, three 


spaces, one space, three Spaces il d so on 
This die, to my knowledge. has been n 
almost constant operation, as the deman 
f hese shells me S ‘ iexhau 
ZEE NEI 
Adjustable Trammel Head. 
Ed P| \mericat Machin 
Che sket illustrates tl adjustable 
11¢ d ota p I I ( W 1114 | 1] id 
romy owt e and found all tha 
could be desire: rl} fine id Stic 
vhic Is px ] ps ec Chie v 1 t 
ot this class ned ( t the 
tension spring J and thi rew ( Phe 


holder 


point 


1 is a pin whicl 


driven through — the rd e po 
lde1 hav ng ; clear inc ] le drilled at 
he same centet By the ope t n of th 


device the spring 1s 


never re 


working tension, and, also, it cannot be 


1 
broke 1 


strained o1 


ing the point is, [ think, good, 
’ les a lannnane 1 7] 
renders grinding o replacement DV a Ca 


per point a very easy matter, and then 
gain a new point can be made quickly 


“di 


rather! 


no chasing around the shop for 
The tool is 


and mav be 


suit this thread.” 


neat-looking article quickly 


converted from dividers to either outside 


or inside calipers or ’’morphidites,” all 


having a fine adjustment. Several of my 


shop mates have used these, and have ex 
pressed their approval of them 


3RITISH TOOLMAKER 


The Boiling of a Revolving Mass of Water. 
Editor Machinist 


In answer to the question asked at 


American 
page 


1165 about the boiling point of a revolving 


mass of water, would say that it will boil 


poss bly at a fraction of 
like 


On studying 
noticed that 


at 212 degrees, or 


a degree higher if the conditions are 


those shown in the sketch 
the sketch carefully, it will be 
surface of 


the 


the inner the water is always 
Hence tl 


atmospheric 


exposed to alr. 1e steam to 


escape has only pressure to 
] the 


vercome plus a slight pressure due to 


revolving mass of 





centel it the vesse 


Now 


of this mass of air 1s very small, 


S celtrifugal I ce 1s likewise small, and 
the wat s practically 212 d 
grees I. EK. Ross 

Pittsburgh, | 


Taking Up a Little End-Play. 
Editor American Machinist 


> ' rt led ¢ 
Recen Va party Catled to see me adouta 


s I Qe ccoun t the shaft 
hav iv 1¢ play betwee! he shou 
der | ( vwhee \\ evident d 


on, and was so tight that 


matter to even move it on the shaft. The 
engine was to b hipped immediately 
there w: I et ga 
if | e | < \ Vasin 
the s} il —T n }) ( \ washer \ 
i1rounc he rt it a the \ 
thr ugl ] ( The w isher w 
then open pped 

! 

|} 
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are 





The Esprit du Corps of Students in 
of Engineering Colleges. 
Editor American Machinist 


I tes ew g the ‘ 
tribute , 
‘ Ww) ( cTrec?¢ 
e pract engine d | ucet 
engine dire proportional t hie 
mie ( ind = =omake 
out \\ ( take i lifetime 
l ike Ch l \ | \ at get ] 
usually Hie \ | mn 1 
delibilit ( ensitivent 
they } p } ng not } 
Clr l T T¢ 
he captai dust and their lie 
( ts have y the responsibility 
directing, traiming and disciplining the 
rank and file, and since the unchangeable 
iW the “eter fit ne f thing ha 
prevalrles ( e and becoming 
aval ble ( eng cr \ »>are g 
teachers, just ar W tators, and 
whom industrial Amer can vouchsafe 
the proper training of her youth, whats« 
ever the agency—trad hool, shop ay 
prenticeship, correspondences chool o1 
gineering college So 1 believe we need 


not worry about the ultimate end of things 


even though the ne YT torce in one 


our prominent engineering titution 


the East ] ive apparently been temporari 
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skewed by narrowing down to the concep 
tion that shop work is ex loco in an engi 
neering institution. It is believed by com 
mon consent to be the avowed object of an 
engineering college to so equip its can 
didate who has proclivities for the pro 
fession of mechanical engineering that his 
the service in the field 


connection with 


after graduation will be made as direct as 
possible, which cannot be if he is taught 
by unwise methods to imagine that he 

In the shops of a great many of our 
engineering colleges, the students are in 
structed in the elements ot the various 
kinds of shop work The same thing 1s 
taught in a large number of our manual 

uning schools and occasionally to much 
better advantage than in the college. Why 
double the ground Is it not in the prov 
ice of the high manual training school t 
prepare boy for his engineering cours 
ust it has been customary for the high 
SCHO prepare a bov tor lis academiu 
ours When the proper adjustment ot 
the relations between the manual training 
school and the college has been made 
there will be presented a magnificent op 
portunity for every engineering college to 


ppreciably narrow the gap that now 


graduate 


If the boy 


exists between the fresh college 


ind his immediate field work 


has been prepared at the high manual 
training school in the elements of shop 
work, the engineering college is then in a 


position to give him a course in shop engi 
neering which will be commensurate with 
the requirements in the allied courses in 
the curriculum and to the mutual advan 
tage of all the interconnecting engineering 
courses 
When the 


the usual course in shop practice by shop 


time is ripe for superseding 


engineering, the much needed training in 


manufacturing along commercial — lines 


must be given without hesitancy The en 


gineer without a working knowledge of 


the proper manipulation of high-duty ma 


chine tools, jigs and fixtures for inter 
changeability of parts, costs and paying 
systems for rewarding labor, etc., is side 
tracked If everything cannot be done 


now, do all that can be done in the right 


way, and the right way is well indicated 
by that pioneer of successful shop work 
for college men, Professor Higgins, when 
he says, “Do not sugar-coat anything for 
the student in the shop that he will not 
find similarly coated when he graduates 
and goes to work in a commercial shop.” 
What is more discouraging and distressing 
for a practical man than to see a college 
man stand up to his machine or work and 
simply go through motions which will be a 
source of embarrassment and mortifica 
tion to him when he is paid “to do some 
in the field? It is a great relief to 


feel 


thing” 


know and that some of the leading 


engineering colleges are on the right track 
and those that are not will follow suit and 
the field 


irresistible inertia of 


that 


obey 
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which sets the pace for all the different 
grades of workshops which are connected 
with American institutions of learning 

C. =. 





How to Bind Periodicals. 


Editor American Machinist: 

An often expressed wish of subscribers 
to serial publications, owners of old maga 
zines, books and the like, is for a cheap 
way of suitably filing or disposing of the 
same for future reference. Perhaps bind 
ing, on the whole, is as satisfactory as any 
other method, especially as binding such 
things is really a very simple and inexpen 


sive matter. The sketches and directions 


that follow should enable anyone to do a 


fairly satisfactory job without previous 
experience 
To begin with, take a smooth, squared, 


soft-wood board, about 12 by 14 inches and 


1 inch thick: on one of the long sides neat 


yet 
il 
ee 
FIG 
HOW TO BIND 


the corners, secure two upright sticks, say, 
34 inch square and 8 inches long, and on 
top of these fasten a stick of similar size 
and of a length equal to that of the board 
See Fig. 1 

Now, supposing it is desired to bind a 
volume, say, of the AMERICAN MACHINIST 
take the single numbers apart, by cutting 
the threads or pulling out the little wire 
Take off the advertising leaves 
the 


fasteners. 


and then each number into 


little bundles of 
\rrange the numbers so that 


separate 


leaves, or sections, it is 
made up of. 
the pages follow each other properly, with 
the title page and the index, which usually 
come with the last number of a volume, 
where it is desired to have them appear 
Cut 


twice the size of the pages of the book be 


four sheets of strong white paper 


ing bound, fold them over, two together, 
and put one set at the beginning and one 
at the end of the book, for fivleay es. After 
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putting the sections together in such a way 
as to have the backs and the tops of all 
the leaves lay the 
whole betweer. the two boards D D, Fig. 2. 


as even as possible, 


Clamp the boards, with the leaves be- 
tween, tightly together by means of the 
bolts and thumb nuts, or other convenient 
method, and while so clamped, with a fine 
saw or knife make, according te size, two 


or three cuts down through the edges of 


the boards and about 1-16 inch into the 
back of the book. These cuts should 
divide the back of the book into four equal 
parts, or, 1f the book is small, two cuts 
will suffice, dividing the back into three 
parts; make then two more finer cuts 
about midway between the end cuts and 


the top and bottom, respectively, of the 
hook. Lay the sheets on the board, as in 
Fig. 1, and with strong tacks stretch pieces 


of stout hemp twine from the cross piece 


to the board below in such a way that the 
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PERIODICALS 
twine will lay in, or opposite to, the larger 


cuts in the book. Lay the first fly-leaves 
down on the board in the position of the 
volume in Fig. 1; open them in the middle 
and sew them, with some white thread and 
strings, in 


a long needle, to the upright 


hat 1s, 


the manner shown in Fig. 3; t pass 


the threaded needle in at the first hole, out 


at the second, around the string, and in 
again at the same hole, out again at the 
third, and perform the same operation at 
each of the holes, except the last, where 
the thread is drawn through to the out- 
side. 

On 
making the first section of the book, the 
page the bottom of the 


page towards the operator. Sew it in the 


top of the fly leaves put the sheets 


title down and 
same way as the fly-leaves, beginning by 
passing the thread through the end hole, 
from the place of the last outward stitch 


in the fly-leaves; at the opposite end hole 
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end of the thread re 
follow the 
same process with each section. When the 
nd a hitch 
the threads at below 
where the thread goes from one end hol 

By eS 


are 


make a hitch to the 


maining out at the and 


Start 


holes are reached make with 


the section next 
time al 


Che fly 


doing this each 


tied 


o another 
he sections together 


leaves are the sewn 


thread can be ti 
he taken, however 
too tight in the 
the back of the 
f lying 


Now cl 


square 
ut the 


he book. fray 


fiv leay 


two pieces ot 


inch 


about 


than the leaves 


piece 
wide enough to 


the edg S 


down 


not make ridges 


they will 


for the sides 1s laid over 


ish the 


firmly on il 


by turning edges und 
vers Ti 


the corner 


edge near th back of 


on evenly 


and put 


the book 


ver i1l\ 


how 


cover 
handsome 
ase 


any Ce 


the book ypened and used 


if d 
If there 


1i¢ by a professional 


are lo . single 


sometimes 
ing 
ack edge, 


complete lea 


the leaf 


as another 


his should done, and put 11 


before cuts 


% 


place, mad back of 


the book. If on 
trimmed, the 

Sew d, and bef 

to a bookbinder’s or printer’s 
The of 


binding on a 


operation putting 


} 


book 1S, more 


of course, 


plicated and requires the use of 
pensive tools 
but the additional 


the appearance of the work and very littl 


} —— 
those abdove de scribed, 


than 


add 


details mainly to 


usefulness 


W 


to its strength and general 
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The Universal Drafting Machine. 

Editor American Machinist : 

| have now had some s1 
of this splendid time 
\ little 
Mprovement l 
*h If 


Improvement 
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No. 3; good results at this high surface 
speed also. Cutter heated to about 120 
degrees Fahr 
No. 4; regular conditions for standard 
itters. Cutter stood up well, but back 
gear rattled badly and finally broke, though 
he feed per tooth was the same as for 


\Ir. Steiner attributed the better action 


No 
1y opinion that this was only indirectly 


1 to the higher surface speed It 


the cause, which was rather to be found in 
the play attending the interposition of the 
get 
my 


which was thrown in to 


k-gear, 


the lower 


rid 


surface speed. It has been 


experience in other high-speed milling that 


very small amount of play close to the 
pindle is very serious 

This concluded the trials on cast iron 
he better performance of the high-speed 


the 
h ohet surface speeds that it would stand 


No. 5: 


teel was evidently due altogether to 


result poor. The machine rattles 


badly. vidently the speed is too low. 

No. 6; result poor The machine again 
rattles badly, with indications that the 
speed was increased too much 

No cutter in good condition after 
milling 10'% feet 

No. 8; cutter badly dulled and edges 
broken out 

No. 9; cutter in good shape after milling 
10 feet. Taken as standard for the 


future 


No. 10; cutter badly dulled and edges 
broken out 

No. 11; cutter apparently able to stand 
the pace, but work too much for the ma 
chine, causing the belt to slip badly. Evi 


dently the cutter is good for more work in 
a more powerful machine. 

lhe standard tool-steel cutter cost $4 50; 
that made singly from the Styrian Rapid 
Self-Hardening Steel $8.50, 
double as much; but, as it was capable of 


cost nearly 


turning out fully double as much work, 


us higher cost is more than justified 
Henry Hess 
Three-Legged ‘‘ Morphidites.”’ 
Editor American Machinist 
\s 
phidite”’ 


various novel features of the “mor 


calipers have been illustrated of 
have 


late in the AMERICAN Macuinisr, | 








er P., 


‘ 


} ) 


rHREE-LEGGED ““MORPHIDITES.’ 


thought that the novel combination shown 
herewith might be of interest to those who 


like to make their own tools. Here you 


have a pair of inside calipers, inside or 


“morphidites,” and by straighten 


outside 
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ing out the pointed leg you have a pair 
of that be to 
caliper a deep hole, and I might add also 


long calipers will useful 
a scratch awl, which the ‘“‘morphidite” has 
a time when laying 


M. J. Ketry 


been used for many 
out work. 
Troy, N. Y 
A Combination Punch and Stripper. 
Machinist 
sketch 


Editor American 


Herewith is a of a combination 
punch, pressure plate and stripper made 
32 inch holes in No. 14 


to punch eighteen 3-32 
“drawing” steel. The chief trouble 


gage 
with a punch and die of this kind is in 


setting it in the punch press, also in strip- 








ping the stock. When the punch is not 
designed correctly, it will cause trouble 
when setting the punch and die together 
s 
A 
© 12 Holes 
a 5 for Springs j 
Yj). ne 
t »} >>> 
| ‘ A 
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ring is to adjust G and stripper / up o1 
down. F is a machine-steel disk case 


hardened, and is drilled exactly the sam 


as holder B. This is done by clamping 
together and drilling, then marking a point 
at the side to prevent future trouble 1 
matching 

Some foremen and tool designers may 
say “they ought to match at any point, 
but when they ask me to make them s 
[ simply say, “Life is too short.’’ G is 
machine-steel ring threaded to fit E and 


to which stripper /° 1s fastened, as shown 


Twelve 9-16 inch holes are counterbored 


l) 


springs made from No. 12 


in A (shown at to receive compression 
gage tool steel 


These springs form a very important part 
] i 








of the punch. The sketch shows the punch 
as it is on the down stroke. The first 
“SS mei 
¢ 
< 
< 
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— S— . vs Bx, 


_~/ 
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COMBINATION PUNCH AND STRIPPER. 
in the press, and punches and die are part of punch to touch thi 
drilled before any work has been started. / This clamps the stock and holds 
A is a holder made from a machine- down on the die and by so doing prevents 


steel forging. B is a punch-holder of ma 


chine steel and case-hardened. I use ma 


this 


keeps 


and the 


chine steel for as it 


the 


purpose, 
steel 


shape better than tool 
ase-hardening makes it hard enough for 
iob It holes 


equally spaced to receive 3-32 inch punches 


this has eighteen 3-32 inch 


hese punches are made from Stubs steel 


with countersunk heads, and are hardened 


the entire length This is to prevent 
the punches, from upsetting. B is held in 
a counterbored hole in A by bolt 2. With 
this arrangement B can be easily and 


quickly removed to replace a broken punch 

E is a machine-steel ring made a sliding 
A at 
is threaded, as 


fit at C, and when down it rests 
the shoulder around it. It 


shown, to receive G. The function of this 


on 





any damage to either punches or di 


The accurate placing of the punch in thi 


press to prevent any damage or dulling 1s 
done in the following way: Put the puncl 
n the press sliding head and the die o1 
the bed in the usual way. Place on top 
of the die a flat ring of iron that has a hol 
n it a little larger in diameter than the 
sutside diameter of punch circle, so that 


just pass through without 


the punches can 


touching Next move the sliding head 
down until plate / rests on the temporary 
ring of iron. Now continue the down 
ward movement until the punches stick 


down through stripper F about 1-16 inch 
Screw down ring E until its lip rests on 
This will hold up strippe: 


Turn the press and raise the punch 


the shoulder. 
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enough to release the temporary ring and 


slip it out of the way. Lift the die by 


hand until the punches stick into the holes 
the head 


bed, 


n the die, then lower sliding 


until the die rests on the lower press 
ind make everything fast. We now adjust 
he stripper / until the punch ends are up 
n it about 1-16 inch, as shown. This is 
done by turning /. We are then ready for 
work 

I do not show the die in the sketch, as 
is just a simple disk with holes drilled 


it to match the punches G. D 





Lubrication of Textile Mills. 
BY WILLIAM F. PARISH, JR 

During the last ten years much has been 
the 


from a theoretical standpoint ; many tables 


written upon subject of lubrication 


have been prepared showing co-efficients 


of friction determined by using various 
lubricating materials upon various friction 
All of this matter has 


the work 


testing machines. 


a value in showing range of 


which lubricants can be made to cover, 
and for the scientifically inclined it pre 
sents an interesting field for study. Lubri 


cants can be selected that will give a rang: 


of readings from the lowest co 


efficients to th 
to observe 


very 
highest that it is possible 
upon the machines in 


These 


tended as laborat ry 


testing 


use. machines are primarily in 


instruments, and in 
this field have a decided value in proving 
to the student that i 
lubricants will give different results from 


technical one set of 
another under duplicate conditions of pres 
sure and speed. 

While 


valuable 


these friction testing machines 


are in their special field, their 
readings are of little value when used to 
determine what lubricants should be ap 
plied for practical work 

A striking example of the limitations of 


testing machines is shown by the follow 


ing: Lubricants offered to a foreign cor- 
poration were continually rejected, and 
upon investigation it was found that this 


was because the co-efficients were high as 
compared with 


standards. As the 


certain required book 


were to be used 


oils 


for lubricating car journals, the following 


questions were asked in regard to the 
testing machine 
Was the pressure over the entire bear 


ing surface uneven? 


Was the surrounding the 11 


atmosph«e re 


strument bearing alternately cooled and 
heated ; was wet at one nd dry at 
another ; was it dusty 


Was the speed variable 
Was the beari v treated with neglect: 


As a matter of fact, the bearings of the 


machine were nicely pressure 


was evenly distri arrange 


ment of levers; the atmospheric condition 


was constant; the speed varied through 


out a uniform range; and the oil was care 


*Extracts from a paper read before the New England 
Cotton Manufacturers’ Association 
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fully measured out and the bearing flooded 
All the sec 


be exactly the reverse in actual work 


in a clear bath. mditions would 


[There are instances where oils have 
1 


been adopted for mill work from the re 


sults of tests upon friction machines 
These oils afterwards have been replaced 


1 


by other lubricants and considerable powet 


saved as a result \nother instance is re¢ 


cord: d 
for the 


where: the best yricant 


required purpose was rejected on 


account of its high coefficient as compared 
with that of a combination of light spindle 
ind kerosene oil, an impossible practicabl 


lubricant 


Many difficulties arise from selecting 
oils for actual work by depending upon 
the comparative oil chemist. His reports 
are based upon characteristics of the given 


Is, and a selection such re 
ports is made with an idea that great 
less reading of characteristi 
temperature, gravity of 
the superiority of 
I for any given work. Gravity, vis 


cosity or temperature tests do indicate 


the lubricating value of an oil, they are 
simply some of its physical propertic 
The 


ing the 


value of the oil chemist 1s in check 
various stages in the 


and in this field his 


process ot 
manufacturing the oil, 
services are indispensable, as he protects 
both the manufacturer and purchaser fron 
from the fixed stan 


too wide a variation 


dard. Should all oils be examined by the 
would 


I 


purchaser, through the chemist, it 


be found that 


in consecutive shipments « 


certain classes of oils one consignment 
would vary more from the standard 
than another Every characteristic ot 


certain oil has its standard reading, a 


points each way be 


The oil 


manufacturer who produces only lubricat 


variation of so many 


ing allowed by the manufacturer. 


ing oils will allow but little variation from 


his standard, while oils not primarily in 


purposes will vary 
so much from their standard that 


be classed differently 


tended for lubricating 
readings 
they might almost 

Oils are classified as fixed and volatile 
The 


vegetable oils and are not c¢: 


ude the animal and 


fixed oils incl 
ile of dis 
tillation; volatile oils include the essential 


oils and petroleun 


Petroleum oil vy be divided into tw 
general classe esidu 1d late 
] ‘ ’ 
Phe esidua I produc emall g 
Ite 1¢ igl t prope ti ] ‘ heen d 
ited off The ' , ; 
iriations e « ti f idu 
governed, first ¢ f the dk 
tseltl ne ‘ ‘ ¢ ) y \f 
] + ; 
i 1) { ‘ ‘ 
hicl 1 nit t 
( May n ( Ip ‘ 
fractional dist t d in the manu 
facture of lubri g that destruc 
+ } ] + ] : +h N11 
tive dis ition ¢ pioved he manutat 
ture of burning « ru g petroleum tat 
is the residual product 
1 1 1 , 
Distillate oils are of two classes—th« 


paraffine oils made from distil 


tar previously 


deodor ized 


treatment 


made 


duced in fracti 


| 
CO1oT 
tests ; 


quirements 


will 


original wi 


brea 


signity 


} 
Selections 


quantities 


purpose 


lubrican 


widel 


\ 


hands 


bei 


t 


1 
Usct 


rf 


structions 


difficulties 


way 


able 


are 


of 


lubrication 


right, 


work ‘“ 


than 


practice 
] 


( ff r¢ 


end the 


For 


a ma 


something be 


thar 


amount 
report 
sample 
ence 1n 
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who 


the 


unknown t 
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tha 
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allie 
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Another very peculiar circumstance has 
been actually met with a number of times 
where the method of lubrication 
established factor for 


\ change of one set of oils having 


in mills 


has been an some 


years 


been made and an adverse report having 


the 


investigation developed thi 


been ent the office by operators, an 


fact that the 


hot bearings charged up to the new oil 
were not included in the test and had 
never had anything but the old oil upon 
then They had been left undisturbed 
until the attention of the operator was 


called to the lubrication problem 
Phere 


hed by 


must be some general system es 


which the effects of lubricants 


can be determined in a practical manner 
It must be along well defined lines 


must be 


fre i 
idice i 


from a too great amount of the 


l should be 


from the personal factor item, 
from pre from lack of interest, and 
retical 
selected 


practice Lubricants 


upon a basis of what they will do upon 
actual work towards reducing the fric 
tional item to its lowest point lhey 
should also be selected with an additional 
end in’ view—that the = frictional item 
should remain practically a constant, 1. ¢ 


the lubricants should not vary in quality, 
nor deteriorate during use, nor leave any 
The method of using them should 


the class of to the 


depo if 


conform to work and 


results desired 


In treating the subject of lubrication 
rom an engineering standpoint, using oils 
of reducing the frictional horse 


the 


Sa mecalls 


power of a textile mill, and making 
different adaptations with a view of secur 
ing the 


cle r 


nec ary 


lowest loss of power possible un 


conditions of the mill, it is 


running 


that different classes of ma 


chinery be lubricated with oils of different 


charac tel 


It is impossible to more than generalize 


] 


in regard to what special lubricants should 


be used for a textile mill, as the mechan 


ical condition of each factor 
which will 


plant is a 
make it impracticable to treat 
all mills exactly alike. The machinery 
may be grouped, and the classifications of 
lubricants should generally be as follows: 


oil, 


dynamo or motor 


High-pressure cylinder low-pressure 


cylinder oil, engine oil, 
oil, general lubricant for heavy machinery, 
gene ral for 
shafting oil, loom oil, bath or closed spin 


dle oil 


hight 


lubricant light machinery, 


open spindles, oil for 


top roll oil 


, oil for heavy 

open spindle Sy 
CYLINDER OILS 

The following general conditions must 

selection of 


and 


be considered in making a 


cylinder lubricants: Location, size 
type of unit; general condition of cylinder 
and valves; pressure of steam; condition 


of steam; use of exhaust; method of oil 
feed 
The 
cylinder lubricants is made by the manner 
the 
during the run and by an inspection of 


lubricated 


determination of the efficiency of 


in which valves and piston operate 


surfaces after the run 
The lubricant should possess body and 
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spreading qualities and be able to remain 
upon the walls of the cylinder and upon 
the faces of the valves under the tempera- 
ture and conditions of entering steam. It 
should not volatilize under working con 
ditions, and it should not leave a resinous 
or tarry deposit upon the valves or in the 


cylinder clearance. The oil may be slight 
the 


Cx ympr yunding 


ly compounded or not, as condition 
of the plant may require. 
with the proper amount and kind of fixed 
oil adds to the lubricating value of a cylin 
exhaust is returned 


der oil, but when the 


to the boilers through a surface c 


and 


tice, a fixed oil in any amount or condition 


closed heater, as in all marine prac 
is detrimental to the efficiency of the boil 
er, and a cylinder oil composed of straight 
neral stock should be used 
Oils must be adapted to the pressure and 
the High 


multiple-cylinder 


the condition of steam used 


pressure cylinders of 


units require an oil that will work with 
the temperature of the entering steam. Oil 


to pressure cyl- 


different 


the intermediate or low 


nders should be of an entirely 
character, one more suited to the low pres 
that 


with the oil carried over in the 


sure of steam and one will work in 


harmony 
exhaust from the high-pressure cylinder. 
The 


condition of the eng 


amount of feed depends upon the 
ne and the steam, the 
of the oil 


character and the adaptability 
for the work, the style of the lubricator, 


charge 


ind upon the engineer in 
\ badly 


will necessarily consume more oil 


worn engine using wet steam 


for a 
given condition than an engine in good 


order using dry steam 


\ light oil for high pressures will re 


quire a amount of oi! to furnish 


i 


greater 


the same amount of lubrication as a vis 
will 


cous oil 


Overfeeding a viscous oil 
usually produce an effect the opposite from 


that desired. Underfeeding a light oil will 


add to the abrasive friction of the engine 


should be regular 


Feed of cylinder oil 


ENGINE LUBRICATION 


I 


and slow 


ngines may be classed as high, medium 
speed, and the oiling system as 
automatic and hand. Slow engines include 
medium, the 


Ball 


the Corliss and similar types; 
Buckeye and similar types; high, the 
& Wood, and similar 

\n oiling 


engines 
system may be considered 
automatic where the oil is sent to the sur 
caught after use, 


faces to be lubricated, 


cleaned by filtration and returned to the 


lubricated surfaces by force or by gravity 
Sight drop oil cups and open cups or bear 
ings constitute the hand oiling class 

The high-speed engines are, as a rule, 
of the crank case type, or are made prac- 
tically enclosed by the use of oil guards 
or covers. Lubrication upon these engines 
approaches very nearly the oil bath. They 
should be fitted with a diaphragm or a 
double stuffing-box so that the oil will not 
throw against the cylinder head, as the oil, 
in order to meet the lubrication condition 
of these engines, will not be sufficiently 


heavy to withstand the heat of the cylinder. 
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Provisions are made on all the modern 


types of this class of engine to keep oil in 
some after the o1 


circulation. In types 


has run through the bearings it is passed 
through a small filter and pumped bac! 
The that 


engines should be 


to the crank case. lubricant 


adapted to these 
quick-acting, pure mineral oil, and shoul 
Water should sepa 
rate freely from it, and it must not develop 


An oil 


that is properly made for this work will 


show clear after use. 
any decided tendency to thicken 


last indefinitely, as far as wearing qualities 
are concerned 
The medium speed engines require a 


tle heavier lubricant, if oiling is done by 


hand, 7. ¢., through sight drop oil 


the engine is fitted up to catch tl 





it has been used, a high grade, in 
ble oil should be adopted This should 


be caught, filtered to remove dirt. 


and re-used. It should be an oil that will 
not break down through continued ser 
vice, and should retain its color, thicked 


but slightly, and contain no fixed oil, 1. ¢ 


animal and vegetable oil. 

An oil for the heavier types of engin¢ 
should be greasy, rather quick acting, and 
should 


matic 


withstand pressure. If an auto 


system is in use, the oil 


quicker acting, so as to produce a bath 
effect instead of a drop film 

Wherever possible, and where the great 
est efficiency is desired, the drip for cor 
densation and cylinder oil under the stut 
fing box should be separated from the drip 
from the guides. It is an easy matter 


designing frames to allow for a short ril 


just behind the lower guide which will be 


the separating point for cylinder oil and 
Should an engine not be at 


all the 


can be used, but as a rule the lower grades 


engine oil 


ranged to catch oil, a lower grade 


of engine oils will not stand continued set 
1] 


vice although they will do well enough if 


used only once. The practice of 


using an 


engine oil, catching it and using it agai 


upon shafting and machinery in the mi 


is not good economy 


Oils containing fixed materials leave 
varnish-like film upon all bright work, and 
leave a pronounced deposit in the pipes 


and oil cups. Engines fitted with a gravity 


feed system and using an oil of 


tendencies, have to be given 


gumming 


extra care owing to the danger of the oil 


feed stopping. Very frequently the piping 
has to be removed and scraped to secure a 
free flow of oil. Changing oil where 


has been the case requires some care; 
oil, unless it contains the same amount of 


fixed product, will act as a_ cleanser, 
loosening up the deposits in the system 


which will settle into the regulating gage 
of the cup and cause a stoppage of the 
feed. The piping should always be re 
moved and cleansed thoroughly befor: 


changing from a gumming oil to one 


different character 
Animal oils, or oils prepared by the use 
and stain the 


of acids, will attack brass 


bright work of engines 
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DYNAMO OI! oil to be had Bearings of whatever de Pistols and re yivers—S$1.21 each 
scription require ordinary attention to oil Agricultural implements and macl 
Dynamo and motor oil may be lighter, I ihe 2 2 = ' 
‘ . ing, otherwise the oil will overtiow In and all apparatus ually ar principa 
iicker-acting oil than that used for en , , , 
: textile mills tin guards or drip cans are employed in tarming operations re 
vines. All modern electrical machines ar¢ a 
1 usually provided as a precautionary meas Anchor ni un cables t 
fitted with ring oiling bearings, and are ' pie 
ae re ure to prevent oil from getting upon the ips, tugs or lighter re 
ry economical in their use of oil, which ; " 
, : goods in transit or process of manut rl 
uuld be one that will not drop in eth se , 
‘ 1 ture us I re | 
eney through continued use Thickening : 
: ; — , Shafting hangers may be groupe \ R 
f the oil in a bearing of this design w 
| Opel nd “ring oiling nd may I 
( it n the ring cing re 1 ( ( 
, : eated i hree ways Open X¢ Bane x 
vy or ou over the Shait being : : 
ey ( ew, can be lubricated w 
GENERAL LUBRICATION OF HEAV tick-acting In general « ote 
CHINERY should be adhesive, greasy, and fluid i! gots, plat eet 
Openers, pickers and cards are the heavy the condition will allow. Open shafting including pert t 
and most important machines used 1 is sometimes fitted with bottles having nufact 
he ordinary manufacture of tton or spindles, which during the operation ot | 
wlen goods. The best of care used in the shafting cause the oil to flow slowly 
etting up these machines, that they may be If these bottles are carefully adjusted and 
perfect alinement, and all bearings tru n evenly constructed oil 1s used, an evet | c] tuc R | 
nd to center lo keep the bearings 1 condition 1s produced, but it 1s necessary A 
is condition attention to lubrication 1s keep a uniform grade of oil supplied 
bsolutely necessary Fires in picker I he bottle fter once adjusting thet tol 1] n tl 1 ! fittin 
rooms are also frequently caused by lack nd the « hould not contain fixes rding to the tariff 
f attention to ion. Oj oul ( leave any dep , t 
be fed by cups or bottles to all bearings bottles, instead of being of service, 
hat are taking all the work of the ( e the revers ; 
chine, and should « he ivy) ind ew pet ng O¢ ( n 
. . a3 r P . . ! S 
quick In action Phey should sl \ eal worn and receive it ttle ittention re 
n color after uss quire a heavier one that will act heet | 
Drawing frames should be treated with cushion, stay where it 1s put, and prevent | , : eal | 
heavy lubricant The top rolls require an — the mmering frequent in a worn box \I 
especially heavy, greasy lubricant that wil nd consequent loss of power by abra 
preserve a good wearing film for a O1 Ling oiling hanger hould be oiled wit) 
siderable period \ compounded oil, ar i. light-bodied 1 1 that will stand 
animal oil, or fat should not be used for vea Phe general characteristics for opet : 
top rolls, owing to the ende vork should al govern; th ; 
f these oils to oxidize m. there hould be ere \ nd uld 1 eave ‘ 
retarding the free movement of the roll deposit, but the main point is 
producing 1 ineven output tial efficiency must last Where n pel . , 
GENERAL LUBRICATION OF LIGHT MACHINERY eis. odthaninnt sy Cao Very Cur Sars + 
Under this head should be classed P ‘ 
? epee months. It erefore necessary to have 
intermediate machinery, general lubric: ‘ ie ribes 
: : eit in oil that will retain its original chat 
tion of spinning frames, loose pulleys, and, Ye , . ; P AT 
: ; er so that the power to drive the shafting , . 
the light finishing machinery This 
~ Ss e \ " ( 1S nt +1 oO 4 + ‘ pe | 4 { 
may be of such a character that it can R 
? \\ t go Nc 
d upon the spindles of speeder and in ee i. 
equisit Pre 
tcrmediate frames It should be an oil — eae: 
of low fluid friction, non-gumming. an The New South African Customs Tariff. 
}« T 
one that wi stay in place The new tariff for the South Afri al 
SHAFTING Custom | 1 n pa sed thre I] 1S¢ t }? R , 
wae ; ee ' ’ — iment t Cape Town, on Ju 0) 1 
Shafting should be fitted with the best : lies ee 
. ' TS smu had its first reading a 
lubricant for the condition under which —s 
: ee pening that Parliament on June §, at 
it operates \ certain horse-power w1 Ay ' x3 J \\ 
, ' , , vhich time it was recommended by 
be required to operate it under that condi 
pes ; ; : Governor, and th revailing custom be 
tion. This horse-power should be as low ; sd salpsdiieseiarety,- Mibtamattate \\ ( 
1 2 ta revenue D sha Y n one 
is good lubrication can make it, and . : ; ; | 
1 . . ve trom the date of its reading, conse 
should be kept a constant by the use of ©» \ll o 
— 1] 1 1 coe +] - ! 
; ; » 9s quently all goods were dutiable under the 
new, unitorm oll; any admixture ot fi ees = eu re My 
1 new tarit rom ne &. including. in some I 
tered oils from engines or machines, 01 . 3 Jun BCIUGing, nee P ’ , , | 
q t Oo ] } } ont | } ( I 
é G0 W een it onde 
any use of grease will increase the powe1 “ee hich had — 
—_ . warehouse for as much as six weeks pre 
necessary to drive that shafting Com a ; ' — , 0 d T bl 
: + to that date Electrically erate urntable. 
pounded oils used upon shafting ofter . y“P 
great resistance to the fre operation ot . der th irift the 1 Wing items al re \¢ » { i 
1 14 interest to the reac re of th ' P — 7 . ern that e!] 
that item, and make the power a variabl aeeTeS on ade t the AMEr for July 25 \ 
factor, which gradually increases as the \N) MACHINIS1 perated turntables 1 
deposits in the boxes become more pri Guns and gun barrels, firearms—Singl coming into use in G t 
; ; : aoe cama : at ae eel te TEMS 
nounced, until the additional cost for pow $4.86 per barrel; double and others, $3.05 ec 
er to operate the shafting beyond its nor per barrel; and in either case 7% per cent motes the ' ' 
mal point exceeds the extra cost of lubrica ad valorem im addition pendes " 
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The Dangers of Electric Traction. 

The collision in January of last year be 
tween trains 

of this city, due, as it was, to 

the 

naturally followed by a demand 


While 


( 1e( rge 


in the Fourth Avenue tunnel 
the obscuring 

P é 
accumulation of 


of the signals by 


steam, was 
the tunnel 


Mr 


himself by 


for electric traction in 


this demand was at its hight 


Westinghouse distinguished 
the 


pointing out that electric traction has dan 


writing to Times, of this city, and 


own; that while it would do 


gers of 1ts 
away with the cause of that particular col 


lision it would introduce other dangers 


of the most serious character. 


Coming from one whose interests are 


largely in the development of electric trac 
instance of 


the 


this letter signal 
and this 


prominence of its 


tion, Was a 


candor fact, together with 


author in connection 


with railway matters, and especially rail 


way safety appliances, attracted instant 
attention 

The letter has found more than ample 
justification in the recent horrible accident 
Mr. Westing 


house follows this with a second letter to 


in the Paris subway, and 


the Times. He regards the existing elec 


trical equipment of trains as in many re 
spects unsatisfactory, and, referring to his 
former letter, he says: 

that discus- 


sion, there have undoubtedly been great 


“Since then as a result of 
improvements demanded and made in the 
character of electrical apparatus for rail 
but, as often happens, it has 


Way use, 


required an awful experience to bring 
home to those charged with the responsibil- 
ity of guarding against railway accidents 
the fact that there 1s no margin for use in 
tunnels of combustible material in proxim- 
ity toa heavily charged electric conductor 

“The recent injury to a number of work 
men engaged upon the elevated railway is 
only another illustration of the need for a 
revision of the plans which have hereto 
fore prevailed and which have evidently 
been regarded by many railway officials 
as reasonably safe.” 

He 


as essential to safety and says of them: 
“The state of the electric 


then suggests several requirements 


art has so ad 
vanced that compliance with the foregoing 


requirements is simply a matter of addi 


tional expense, incomparable, however, to 


the financial losses which the companies 


will suffer if they do not make the electric 


operation of their railways absolutely 


ae 

He next refers to the necessity for unt 
formity in numerous railway fittings be 
cause of the iftterchange of traffic; and 
concludes by saying: 


‘ The 


cessity for uniformity 


advantages to accrue from this ne 


in railway practice 
to that concern which can secure the adop 
tion of its plans covered by patents has led 
to a commercial rivalry the influence of 
which for evil cannot well be appreciated 
This intense rivalry between the two great 
manufacturing the 


electric companies of 


country, each enjoying the same rights un 
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der numerous patents, has undoubtedly I 
to a great improvement in the electric art 
but to that rivalry, where none should ex 
ist, can also be attributed much of th 
cause for the present alarm concerning thx 
unsatisfactory method of electric operatio: 
of trains 

“Tf, therefore, a frequently adopted pra 


ice be that having alrea¢ 


for 


adhered to, viz.. 


large sum electric plant 


expended a 
and equipment of a certain character, thet 
used for extensions an 


h apparatus 


must hereafter be 
upon connecting lines only suc 
in with the existing 


plans, however imperfect they may be, ther 


and methods as will fit 


there is small hope for a safe system ot 
electric tract 1 
Being sure of my ground and of the 


necessity for public pressure in securing 
a full beliet 


safe, | 


the desired reforms, and with 


that electric traction can be made 
am, respectfully yours.” 

It is certainly encouraging to see on 
who is so prominently identified with elec 
trical interests thus point out the 


nd 


source these 


necessity 


for reform Coming 


linprovement 


from such a opinions cannot 


go unheeded and, with the Paris experience 
as an object lesson, no pooh-poohing of the 
lights in the electrical 


matter by lesser 


world can prevail. If the public is not 
should be 
be, and should the electrical interests 


to do 


they 


we believe will 
fail 
the circumstances, 


aroused, it and 


what is right in 
can only look to legislative restric- 
tions of a drastic character which will, in 
the end, be far more burdensome and cost- 


ly than voluntary action would be 





The Boiling of a Revolving Mass of Water. 


The question relative to the tempera- 


ture at which a revolving mass of water 
would boil seems to have attracted con- 
siderable attention, and on another page 


the 


temperature 


we print another communicstion 


that the 


on 
subject, contending 


of boiling would be 212 degrees, or prac 
tically sO 
The the 


Century Dictionary, is: “To bubble up or 


definition of bol, as given in 


state of ebullition, especially 


the bubbles of 


be in a 
through the action of heat, 
have formed in the 
the 


no 


gaseous \ which 


apo! 


lower portion ri surface and 


sing to 


escaping.’ There would doubt be a 


formation of steam at the surface, as con- 


tended by our correspondent, but this 


would not be boiling as defined The 


boiling is caused by the escape of stean 
formed ordinarily below the surface, and 
in the case under consideration, as soon as 


surface is passed increased pressure 


exists and ugher temperature would be 


a | 
nece bri bout the f 
necessary to bring about the tormation of 


steam in those portions of the mass. In 


other words, while steam would form 


freely at degrees, its formation would 


212 
be entirely at the surface and would not 
be accompanied by ebullition. 

When we attempt to consider the condi- 
tion of a higher temperature in the outer 


pirts of the mass we are met by the fact 
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all masses of water heated from be 


v are at the same temperature through 


If we assume increasing tempera 


} 


sufficient to cause boiling to prevail 


increasing radial distances, it follows 


it such movement of the steam would 


igitate the water as to equalize its 
throughout, which 


rature is contrary t 


e assumptio1 In other words, the con 
tion of increasing temperature outward 
cannot exist, ; 


1d that the 


and we are forced to con 


temperature will be the 


Che 


re that can exist at 


me throughout highest 


tempera 
the surface is 212 


grees, which must therefore be the tem 


Since this could not 


rature throughout 


use the formation of steam beyond th 
irface, we conclude that there would be 
true boiling at all \s we see it, the 


Idition of heat after a temperature of 


212 


egrees 1s reached would give rise to an 





scape of steam equal to that due to the 
eat added, but 
the 
and without the 
With 


especially 


this steam would be 


rmed at surtace and escape there 


quietly agitation which is 


rue boiling very active addition 


ft heat, at low speeds of rota 
tion, it might be that the circulation of the 


not be 


vater would sufficiently active to 
prevent the formation of steam within the 
but the think, would be 
the 


rotation It is 


above, we 


nass, 


the tendency in all and actual 


cases 


result at high speeds of 


certain that at the surface the temperature 


cannot be above 212, 


ind if the tempera 


ture 1s to be the same throughout, as it is 
in @ll masses of water heated from below, 
+1 


then temperatures sufficient to cause boil 

» cannot be reached beyond the surface 
Some New Things. 

NDEXING ATTACH MENT 

Phe 


indexing attachment 


FOR RACK CUTTING 


accompanying halt-tone illustrates 


for rack cutting 


that 1s a recent product of the Brown & 
Sharpe Manufacturing Company It is 
intended to go with their right-angle rack 
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NEW 


and is made to 
& Sharpe 


It will be observed that 


cutting attachment, suit 


7 > » 
all sizes of Brown universal 


milling machines 
the feed screw is manipulated by the usual 


handle, but that it carries a gear which 


meshes with a gear on the index plate 


Chis plate has but two notches, the spac 
ing being obtained by different combina 
tions of the gears shown. A gap piece is 

the 


which is shown thus filled, the piece being 


provided tor filling one of notches, 
used whenever the combination is such as 
to require full turns of the index plate 


With 


the thirteen change gears provided, the 


and thus render mistakes impossible 


attachment will index all diametral pitches 


from 4 to 16, inclusive, and all even ones 


from 18 to 32, inclusive It will also in 





























INDENING 


ATTACH MENT 


FOR RACK ¢ ITING 


HAM MER 


dex circular pitch 
inclusive, and divisio1 varying by x 


from '% to 34 inch may be ob 


teenths 
tained for graduation or other purpos« 


he 


de x 


mmpanied by an in 


possil 


attachment 1s ace: 


table. which show ill the rte 


combinations of the gears supplied 


\ NEW POWER HAM MER 


The half-tone gives an excellent idea 
{this hammer. The ram 


has. as indicated, a long bearing in the 


guides, which are made one piece round 
ed out at the front to clear the ram and 
giving a strong construction; the anvil 

mm the bed, and the 


block separate Ir 
] 


ower die may be adjusted in any required 


direction Instantaneou idjustment of 
he stroke ) ed tor large or small 
1 oo e ol 
work, by m« f the hand-wheel at the 
side, he p cCKeE nd n at the r 
nd worn the 1 mtrolling 
| + 
the eccentri ift wh carr he ea 
The n fot é ‘ By turning tl 
hand-whe t] lhe ‘ opened 
, _— - , 
( ed as requil | nd the tu troke allt 
xin nb \ red T aL 7 
] ] , oO te } 
‘ ‘ ring 
| eo 
the er l 
1 
g 
vO | o 1 Ecce 1 
pianted ed niall nected 
‘ elve The ra 
‘ 
V« LOO }) ( l ( } 
ce? 7 1}? T 
I | rine \ y 1,500 poun if 


2 HAPEI 
Ch ipel built for small and a 
irate work, the maximum stroke of the 
im being 7 inches The driving shaft is 
) vided as hown witl i three step cone 
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pulley and a hand-wheel; the down and 
traverse feed screws have micrometer ad 
justment; the feed ratchet and pawl are 
incased in a shell to protect them from 
dirt, and also to prevent injury to the hand 
In operating the feed screw The table, 
which elevated by a screw at the side, 

gibbed in the manner indicated, to the 
cri rail, and furnished with a vise hav 
ng a quict idyusting movable law, tool 

INCH CRANK SHAPER 

steel facing on both jaws, and swivel base 


degrees Phe Jaws are’s 


graduated in 


nelhe long by 1 5-10 inches deop, and will 
e work 3 inches wide The greatest 
distance from table to ram is 7 inches 


be used as 


machine 1s so constructed that it can 


a bench shaper, or it can be 


placed on a column or legs, as shown in 


the half-tone; it occupies a floor space 


weighs with countet 
Rhodes, of Hart 


builder 


of 16x20 inches, and 
shaft 265 


ford, ( 


pounds. L. E 


‘onn., 1s. the 


DUPLEN POSITIVE BLOWER 


| hie 


blower of a 


accompanying engraving shows a 


very novel and interesting de 


The case sents from the front a 


appe 


outline 


Sign 


pre 


triangular arance, though the sides are 


these two 


dia 


f circular Between 


plates shown at .f 1s mounted 


sicle 
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mond shaped wheel B which is provided 


with slots or pockets for the two fan 


blades C carried as indicated at right an 


gles to each other and at Opposite ends 


the hub of B, pins D serving as pivots for 
these blades. At the back of each blade 
is secured casting .4 a guide ring E. It 


will be seen that with this form of casing 
ind inside wheel that as the latter rotates 
the contact at either side between the two 


always along a line extending 


the 


Contact 1s 


members 1s 


from the hub to upper corner of the 


secured at the top by 


“asing 


means of a packing strip. The inside of 
the blower is thus divided into two sepa 
rate compartments, the space between cas 


l increasing from zero at the 


the 


ing and whe 


abutment in upper half of 


the case to a considerable width the 
vottom, the air space a ither side at the 
bottom being indicated at / \s the wheel 
B rotates, blades C controlled by rings [ 
swing iat the top and out at the bottom, 
the lower ends extending across the blas 
way, and the air at the lower part of the 
blower is carried round to the top whers 
the abutments prevent from passing back 
» the other side and _ the blades fores 
through the outl The fan blades being 
set at right angle » each other, blast 


sent alternately from each side of 


chine producing a steady blast at the out 
let. Screws are provided at the bottom and 
side of the bearings of wheel B for adjust 
ing the latter in the case; and means are 
also provided for adjusting the blades | 
W. Wilson, 287 Sixth street, Brooklyn 


LN 
N \ , Is the patentee if this blower 


A MULTIPLE DRILL ATTACHMENT 


show here the essential features of 


We 


an attachment for an upright drill to be 


used in drilling at one operation a con 


siderable number of symmetrically arranged 


small holes, as for instance in the burner 
of a gas stove tor which the device was 
originally employed. It is the invention of 


Goers, Detroit, Mich 
The 


keved or otherwise 


F. A 
Little 


gear is of course 


and W 


anation 


Kehl 


exp] s required 


master 


Septen 
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(i rn | 
Wd) JT, inna} 


ened to the drill spindl 


of the attachment is fastened to the spindl 


bearing so that 


gear, in the arrangement 
drives eight “‘submaster’ 
upper ends, while at thei 
each drive five of the littl 
dit rectly Five interm di 





does not tu 


rl ] ( rg 
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the plan are seen to be a little larger and exhaust for the three cylin'ers. Slid- chuck for whi e spindl fitted; at 
liameter than the drill spindle gears, ing the valve shaft endwise throws one the same time (unlike the ual wrer 
nect to five other drill spindle gears, so. of the valves out of service and brings the actuated chuck whi s commonly « 
each “‘submaster” gear drives ten drill other into play, which reverses the engine. ployed in such cases) the iv be 
dles, and they all rotate in the same a 1 
tion. The small gears are made inte e —, RE 
with the drill spindles, and the spin E ) A ae | 
s have split sockets for the drills on th oe — Gj 1 NAAAAAA wi I 
er ends. The caps which tighten the E | a 
S are removable, so that the spindles \ FF ——__+ am 19 > OS | 
. 
be put into their bearings from abovs | srestinitlt G E 
re tl lower plate is secured to upper oe eT | 
by screws not shown. No provision ) \ , SS, | 4 
ere indicated for feed and the simplest \ tte 
vould evidently be by ising the $ J D \ | 
pon which the article to be drill a : tt 
ported 
FIG 
EW Al ENGINI ng I ey \ effect \ 
lc engin ere shown 1s made by - Varve seus t 
i-Kruse Air Engine Works, Bucyru nisi ' tra plug valy iy, a | 
) Che cra haft is drive wy thre When ‘ ‘ mid-p ti , | 
gle-acting cyfind he pistons of whi how Fig. 2 ; : : - 
mnected vy tie connecting rods . ne : I , - ting Ive 
ngle crank Phe evlinder e enclosed ‘$ ect: pos I ving the ve —__ | 
n air-tight, or steam-tight, case, as is ‘er direction op cum Cane a VME A © | 
S valve lll 
» th perating valve chambe \ 1 is os : v ' 
ited as shown between tw i evlin te tin tale € engine I #4 
s and has por communicating with e be run by stean we s by a 
of then Chis chamb 5 cal EXTRA CAPA MATIC CHUCK FOR TH I 2 
has within it two valves mounte TURRET LATHI 
ion the same shaft and geared with an Phe accompanying engravings illustrate DET LATHI 
le Lner \\ nd 
perate en 
’ dw | ar 
eplaced 1 ‘ ‘ 
e Jaws are en d by mea 
I le reguial f It I 
the operat 
Phe con ( | 
wnin Fig. 1, giving ¢ 
View ‘ tte ep Cl ng tl hue 
mounted on thi e of t lathe 
spind| Phe ( wl \\ t 
n milled it d nd thr 
periphery of the vot p 
3 and rest t end 1) ( 
orking d 
wre DPD Pir ( ‘ r 1) / 
cryve¢ 1 »>pu | | I i¢ \\ ’ 
they ride the ) d face, the 
ger being pushed 1 1 ly the Y 
he spindle in the sa I 
ng a collet; th ( te ls of tl 
W aqaescrip v var the re 
C ed un the 
vork centering f {1 rf thre 
aws in clamping tend p the work 
igainst pin ( \ 
huck body nd pt ed to furth ‘ 
the prece chucked iD ( itt cing 
. = } = irced outw ( ) re 
| = t oa- | 1 the irae I G I plunger 
eae aoe = = cking the “ 
if if 1S lel) ie ; 
Kt American Ma hint AA eased \ pt / t | ay et 
Amnsrioan Machines the body of ( d collar 
FIG. I. SECTIONS OF AIR ENGIN! FIG. 2. SHOWING MOVEMENT OF VALVI ihe plung witli 
tter whe ‘ d , : Sp o 
ntermediate to rotate at the same speed cated by its nam is given above Mane / fastened, SHOW } erve t 
ind in the same direction as the crank it possible to | lle in a turret lathe cast push the p nal posit 
haft. Only one of these valves is in use ings and forgings of a much larger diam ind opet ' the plung: 
t a time and serves for both admission eter than can be held in the largest spring drawn b hown 











For inside chucking—on rings, collars, 
ete.—the chuck may be arranged as shown 
in Fig. 2. Here the jaws are pivoted at 
the back end and pins C 
the front, the plunger E being lengthened 
The 
chuck is made of any required size, and 

to suit dif 


are located near 
to suit, and the springs J reversed. 


as indicated by the engravings 
ferent types of turret lathes, the size illus- 
which made for a machine 


trated, was 


taking 11% inches through the collets, ac 
commodating work up to 234 inches diam 
eter, different jaws being used, of course, 
for the various sizes of work. This chuck 
is made by the Plainfield Tool and Equip 
ment Company, Plainfield, N. J 


Technical Publications. 


“How to Measure Up Woodwork for 
Buildings.” By Owen B. Maginnis. 79 
5x7-inch pages, with 161 illustrations 
fhe Industrial Publications Company, 
New York. Price, 50 cents 


The information given in this book re 


lates to measuring up woodwork either en 


tire. as for frame buildings, or the trim 
alone, as for brick buildings, for the pur 
pose of estimating cost or of ordering from 
the mill 


Design of a High Speed Steam Engine.” 


Second Revised and Enlarged Edition. 
By J. F. Klein. 257 6x9-inch pages with 
140 illustrations. D. Van NostranJ 
Company, New York. Price, $5.00. 

We have here what is no doubt the most 


thorough and complete analysis of the 


high-speed engine as a machine that has 
heen published. The dynamic forces devel 
oped are analyzed in a very thorough man 
ner, the methods being partly mathemat 


ical and partly graphical \ feature of 


the book is the critical comparison by means 


of diagrams of the valve gears of a con 
siderable number of modern engines. The 
minutaz of valve gears are gone into at 
greater length than in any treatise that 


we have seen. The book is not for begin 
ners but for students with some acquaint- 


ance with mathematics and graphics 


“The World's 


Industries.” 


\merican 
112 
The Phil- 


Museum 


Commerce and 


By John J. 


vages and &6 charts 


Macfarlane 
6xg-inch | 


| 
adelphia Commercial Price, 

50 cents 

This pamphlet presents in graphic form 
by means of the circular diagrams which 
are now so common for this purpose, and 
also in tables, the leading facts regarding 
The first diagram 
the 


the world’s commerce 


shows the gross commerce of world 


by its leading countries. Following. this 
each continent is treated in the same way 
the 


with 


each leading 
The 


Statistics of our own country are of course 


commerce of 
the 


and then 


country others is shown 
given with greater fullness than for others 
to manufacturers as well as to 
The 


manufacturers are classified by States and 


and relate 
commerce with the other countries 


leading centers of production. 
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Since the consular reports have begun 
to be issued by the Department of Com- 
merce and Labor instead of by the State 
Department, one little improvement is ap- 
The 
fre- 


parent and is worth mentioning 


sheets as they used to be sent out 
quently contained two or more blank pages, 
The 


sheets now are always filled and no blank 


and few sheets were completely filled 


pages, or even parts of pages, are sent out. 





The Alabama arbitration 


commission decided unanimously, among 
that after September 1 of this 


mine wage 
other things, 
year no boys under the age of fourteen 
shall be the 


mines by any of the mine operators who 


employe | or permitted in 


were parties to the arbitration 





There was an inquiry in our columns 


recently for a loose-leaf pocket-book. Such 
a book is made in different styles and sizes 
by Sieber & Laclede 


Trussell, 4000-4006 


avenue, St. Louis, Mo. It is called by them 
the “Unimatric.”’ 
Personal. 
Wm. M. Brown, superintendent of the 
shops of the National Meter Company, 


Brooklyn, leaves the company the present 
month. 

M. D. Strout, for twelve years superin 
tendent of the engineering laboratory of 
Purdue University, has resigned that posi 
tion to enjoy in his declining vears a well 
merited release from routine duties 

C. E. Bilton, 
for the 


mechanical superintendent 


Russell-Tomlinson Electric Com 
has resigned tO ac 
the 


ticut Telephone & Electric Company, Mer 


pany, Danbury, Conn., 


cept a similar position with Connec 


iden, Conn. 


W. H 


fied with the Santa Fé shops at Topeka, 


Conry, tor twenty years identi 
and recently in charge of the toolroom at 
that point, has been appointed superintend 
ent of the engineering laboratory at Pur 
due University. 

L. A. Williamson, who for the past two 
years has been special representative of the 
Bickford Drill & Tool Company and the 
Cincinnati Milling Machine Company, is 
the Tool & 
Supply Company, 115 Liberty street, New 
York 

Winfred C. Rodger, formerly of Brown 
& Sharpe 


Westinghouse 


now connected with Prentiss 


Manufacturing Company and 


Manufacturing Company, 
has entered the employ of the Heald Man 
ufacturing Company at Barre, Mass., and 


will continue with them in the new cor 
poration of the Heald Machine Company 
at Worcester, Mass. 

Henry M. Lane, who for some time past 
has been prominently connected with the 
International Correspondence Schools, of 
Scranton, Pa., is to become one of the 
editors of The Railroad Herald, of Atlan 


ta, Ga. Mr. Lane’s natural abilities, edu 


cation and experience well fit him for such 
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work, and he will be a welcome addit 


to the forces of technical surnalism 


Albert Ladd Colby, for the past ten yea: 
Bethleher 


metallurgical engineer of the 


Steel Company, has accepted the positi 
of assistant to the president of the Orfor 
New Yor 
which is one of the constituent compani 
of the International Nickel Company. M1: 


Colby’s duties will be chiefly in connectior 


Copper Company, 74 Broadway 


with the manufacture and applications 
nickel steel 


Obituary. 

Daniel Minthorn, inventor 
died at Watertown, N. Y.., September 
He was the first to grit 


and geologis 


ninety years old. 


iron ore into paint, and also to grind tal 
Millions 
paint business of which he was the pioneer 


have been made in the muinera 


but he died in poverty 

Thomas J. Barry, president of the Barry 
Wehmiller Machinery Company, St. Lou 
Mo., 
recently in that city, forty 


native of St 


makers of flour-mill machinery, die 
five years ol 
Louis and learned 


At the age 


He was a 


the trade of a patternmake: 


of twenty-four he acquired an interest 1 
the William Essmuller Machine Works 
and about eight years ago he, with hi 


partner, organized the present concern 
} 


the successor of the former business 


Robert C. Blackall, consulting mechan 
ical superintendent of the Delaware & 
Hudson Canal Company, died at Albany 

“d 


N. Y., August 31, 
Mr. Blackall was a railroad man of the old 
Albany and had 


railroad 


seventy-two years old 


school. He was born in 


been connected with work 


sinc 
1850. He was a journeyman machinist in 
the Saratoga and Washington shops until 
1853; machinist and gang foreman, Hud 
son River Railroad, to 1860, and succes 
sively advanced through other positions in 
the D. & H. R. R. or its 


From 1870 to 1899 he was superintendent 


constituents 


of rolling stock and superintendent of mo 
tive power and machinery of the D. & H.. 
hecoming practically retired in 1899. Mr 
Blackall had been president of the Ame: 
ican Railway Master Mechanics’ Associa 
tion, was for several years president of the 
New York Railroad Club, was a member 
of the American Society of Mechanical 
Engineers, and had a wide acquaintance 
among railroad men and the engineering 
profession, by all of whom he was held in 
high esteem. 





° ° 
Commercial Review. 
New York, Saturday, Sept. 5, 1903 
The past week in the machinery market 
was without particular interest. Just now 
everybody is waiting for the fall season to 
materialize 
For 


several years past an announcement of this 


set in, and it probably won't 


in real earnest for a few days yet 


kind was unnecessary, for orders came in 
plentifully at all times of the year, even 
in midsummer, but that a change has come 
o'er the scene during the past few months, 
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oC nerally conceded, at least so far as the 


st is concerned. 


business 


verybody is counting on good 
s month. This is particularly the case 
h orders that have been held in abey- 
for several months past. It is thought 
rywhere that many of these will find 
way into the market this month 
\lachine-tool men expect railroad prop 
ns to be in evidence this month. That 
re are a great many of them in prospect, 
generally known. Considerable surprise 
xpressed why they have not been given 
the trade long ago. Nobody seems to b« 
to give a valid reason. On all sides 
statement is made that the earnings of 
roads are not only large, but are grow 
larger, so that all roads may be said 
¢ basking in the sunshine of prosperity 


1 


many of them who have given definite 


urances of intending to purchase tools, 
rmit week after week to pass, without 
cing the orders. A prominent machin 

man after volunteering this statement 
] 


While I have always been of the opi 
lopment in Wall Street 1s 


thout significance to machinery men 


that any deve 


m the standpoint of orders for thei 
ducts, I think I'll have to make an 
<ception to what has ocucrred in Wall 
street recently I know several railroads 


ich must purchase tools. What is mors 


ev came to that conclusion evera 
nths ago. Recently I called on a gentle 
in who takes charge of all the purchase 


f machinery made by a certain railroad, 
ich I know for a positive fact is in the 
rket for machine tools. I asked him 

he didn’t give out the orders. He 

ep ied: ‘It's up to the pre sident, and has 
een for some time’ I asked him why the 
resident didn’t act in the matter, and he 
inswered: ‘Well, you know Wall Street 
is been a lively place for the most part of 

he summer, and the president was vital'y 
nterested in what was going on. Well, 

Wall Street quieted down a little, and by 

hat time the president felt that he needed 
rest Accordingly he went away, and is 

lot expected back for a few days yet 

When he gets at his desk again, you ma 

hinery people will hear from us, providing 
» Wall Street flurry looms up in the 


meantime.’ ”’ 


During the past few months more talk 
is been heard in machinery circles, about 
n indisposition to go ahead with new in 
lustrial enterprises, calling for the use of 
nachinery, than could be cited at any time 

several year Again and again ma 
hinery men have been confronted with a 
irospective order in this connection, but 
hey have not received it Engine and 
lectrical machinery men have been the 
zreatest sufferers in this regard All at 
mpts to obtain an explanation from those 
esponsible for this condition of affairs, is 
et with the reply that they have decided 
) wait a little longer before doing as they 
ad contemplated 

The fact of the matter is, the policy we 
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have mentioned has its origin in a wide 
spread belief that something fearful is go 
ing to happen. No two versions of the 
alleged impending catastrophe agree. But 
that which we have stated 1s true, as 1s 
also the fact that one can look in vain for 
any substantial condition on which to base 
it. Secretary of the Treasury Shaw has 
evidently heard of those who have been 


“borrowing trouble,” and for no good rea 


son, when in speaking in Chicago a few 
days ago he said: 

“There exist to day no one fact, and no 
combination of facts, the logical sequences 
of which suggests disaster If disaster 
comes, it will be psychological and no 
logical. The microbe, if it exists, 1s in th 
mind; it is not elsewhere 

The Toledo Machine & Tool Company, 
Toledo, Ohio, report a continued demand 
for all classes of sheet-metal tools and dies 
The company ive recently made three 
large export shipments of shovel-making 


machinery, and are now completing 


b ~ an 
equipment of sl el macl inery fora West 
ern city, the plant to have a capacity of 
300 dozen pel day 


The Omega Steel Company, New Haven 


Conn., state that their business o he 
Omega steel and milling cutt: ip ithe 
OOIs, etc made uit oF the CC ha 1 
reased so much that thev intend doubling 
eilr Capac V at ¢ ce 

The Evans Friction Cone Company, of 
Boston, Mass re erecting new plant 
whic will give them double their preset 
capac Mr Evans states that nk 
vith them has been very during J 
nd August, and a numb f foreign or 
ders have been received lately, principally 
from England. Their entire line has been 


remodeled and all their friction cones to 
dav are eing ade from « rely new pat 


Quotations. 
New York, Saturday, September 5 
New York prices fo 
Southern irons for nearby delivery 


nominally, as follows 


Northern 


/ / / 
No. 2 X 675 @ 17 


Southern 
- 


No. 1 Foundry 16 25 @ 16 75 
No. 2 Foundry 15 75 @ 16 25 
No. 3 Foundry 15 25 @ 15 75 
No. 4 Foundry 14 75 @ 15 75 


Bar Iron—Base sizes—Refined brands 
mill price on dock, 1.80c. upward in cat 
load lots. Soft steel bars, 1.75c. upward 
Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, 13c. and upward 
Machine ry Steel 
store, 2.05 (a 2.10 
Cold Rolled Steel Shafting—2.90c. from 
store for base sizes 
Copper—Lake Superior ingot, 1334 (a 
137ac : electrolyt » 1398 (2 13546 casting, 


1334 @ 13'%4c 





Pig Tin—In 5- and 10-to1 i 
New York, 27.15 @ 27.35« 
Pig Lead 


Spelter—5.75 @ 6.00 

\ntimony—Cookson’'s, 7 @ 7 Hal 
ett’s, ¢ ) ¢ ( ( 
0O' e¢ 

| d O Prime ( Y Nc 
cording » brand ging 
1 1 One re vu rg 

New Catalogs. 

rh Peerless Rubber Manufacturing Con 
pany New York Booklet showing Rair 
bow, Eclipse Peerles Arct and 
other packings, rubber belting steam and 
other engineers’ specialties strated, Styx 
6 , pp. 44, paper, with unique ver desig! 


I! Hi Franklin Manufactu ne Company 
Syracuse, N. ¥ We have eceived from this 
company an attractive cat x describing the 
Franklin motor-cat It vell illustrated by 


half-tones, and the tex 


ing ) x Dy l i ve 
design 

Norton | \\ ( pany, Wo! 
Mas 4 | oir i Grinding I 
a neat litt k ntaining a print « in 
article m grinding w ten y M Cha I! 
Norton f the bov mpar vVhich was put 
ished ir he AMERICAN Macu lel 
», 10 

( igo I" I ‘ pany, Chicag 
1] I’neumatiec drills, flue 1 ing, reaming 
and tapping machines, wood! ing machines, 
piston air dril ingle gea thu itters, et 
Special circular No. 37, Gxt pp. 15 neu 
matic hammers and rivets Special circular 


N 36, pp 14, pape 
L. S. Heald & Sor Barre Mas rhe 
American Grinding \ ichment lriction 


and motor-driven grinding 


grinding milling cutter reamers, ete inte 
nal grinding truing ithe enters chuck 
jaws, et also portable hand and = bet 
grinder Iliustrated (x51, y 20, | 


L. S. Starrett Company, Athol, Mass. Cat: 
og No. 17 of mechanical tools, including 
rules, gages, squares, micrometers, calipers 
etc., ete Profusely illustrated This is the 
largest catalog this company has ever pul 
lished, and its increase in si s indicative of 
the company’s development XT1o, pp. 176 
paper, with attractive cover design 


Colburn Machine Tool Company, Franklin 


Pa This is an attractive and well printed 
catalog and shows by ample description and 
illustrations of the machine, in whole and in 
section, the design and construction of the 
new Colburn universal saw ible The cata 
log is printed on coated paper and the half 
tone illustrations are f a high order Oxo 


pp 10), papel 
Fort Wayne Electri Works, Fort Wayne 


Ind Instruction book No. 3015, treating on 
type “K single-phase integrating induction 
wattmeters, with diagrams of dimensions and 
onnections iiso)6obulletin No 1047 and 
1046 on direct-current series “Wood” are get 
erators, and No. 1045 on standard alternat 
ng current switchboard panels for singl 


phase circuits 


The Robbins & Myers Company, of Sprin 
field, O., has issued what it calls The Sta 
dard Motor Book No. 32 which, in addition 
to giving illustrated descriptions of its vari 
ous types of electric motors, has some page 
devoted to notes on the selection of motor 
and on the installation and care of motors 
which are of interest to all those who have 


to do with motors of any 





Northern Electrical Manufacturing Com- 
pany, Madison, Wis. Bulletin No. 30, “Direct 
Current Generators,” showing by photographs 
and ample description of the principal parts 
and the construction of di- 
rect-current generators made by the 
company and their application for belted ser 
vice, direct connection with storage batteries, 


assembled whole 
above 


engines, ete. 7x10, pp. 31, paper. 
toston Gear Works, Mass. 
wheels of all kinds, including spur and bevel 
gears, intermittent gears, brass gears, ratchets 
and 


soston, Gear 


and racks, internal spiral gears 
elliptical gears, ete 
ets and chain, steel and malleable iron chain, 
universal teeth, 
given regarding 


5x8, pp 55. pa 


gears, 
also steel balls, sprock 
and worm ete 
information is 


worms gears, 
Considerable 
gear teeth and gear cutting. 
per 

209 Bowery, 
this 
1SS 


Schlemmer & Co., 
have received from 
Nos. 184, 185, 187, 
hand and 
carvers’ 


Ifammacher, 
New York We 
pany pamphlets 


190 of 


com 
and 
benches, bench screws and 
accessories, 


and 


and 
and 


clamps, wood tools 


boxes, trimmers, ete files 
These 
offered 


interested in 


miter 


rasps pamphlets represent a_ series 


distribution to 
hard 


which are for free 


those who are tools and 
ware generally 

Ltd., machine 
“Auxiliary Iy 
Works 


describ 


Schumacher «& Co., 
Kalk, 
Machinery at 
Mills,’ illustrating 
billet 
sleeper presses, forging presses, flang 
That 
and well-equipped 
photograpas of shop views 
614x9, pp. 64, 


Breuer, 
tool 
draulie 
and Rolling 
ing steam-driven 


Germany. 


works, 
German Steel 
and 
shears with hydraulic 
gearing 
ing this concern has com 


presses, ete 
modern shops is 
the 


the 


modious, 
indicated in 
reproduced in catalog 
cloth. 

Hartford, Conn 
lathe, tool 
14-inch 
illus 


Pratt & Whitney Company, 
‘Pratt & Whitney Lathes’’——bench 
makers’ lathe, 13-inch lathe, 
engine lathe, all amply and 
trated by fine half-tone 
views and drawings. Particular 
devoted to the 7x82-inch 
with its attachments, 
in detail 
tial 


engine 
described 
cross-section 
attention is 
lathe, which, 
and described 


cuts, 


bench 
is shown 
The construction of the most essen 
illustrated by 
drawings, and the large 
number of operations and varieties of work to 
which this lathe, with the use of the attach 
ments shown, can be applied, are clearly ex 
plained The catalog is printed in two colors 
on coated paper. 6x9, pp. 67, paper. 


parts and features are 


photographs and 





Manufacturers. 
Cabine Chi 
scare a plant at Oxford, Ind. 
(N. Y¥.) 
will 


The 
eago, IIl., 


Specialty Company, of 


Plow Com 


probably be 


A factory of the Le Roy 


pany has been burned It 


rebuilt. 
Toledo 
the 


‘the (O.) Cooker Company is con 


templating erection of a factory 
building. 

A. Henderson, Woodstock, N. B., 
ing a joint stock 
niture factory. 

The Wilton 
up a plant at 
knockdown 

The 
Chattanooga, 
plant at 


new 


is organiz- 
company to establish a fur- 
Show Case Company is 
Bristol, Pa., to 
showcase. 
Tile & 
Tenn., 
Ala. 
The burned factory of 
manufacturers of automatic 
port, Ta., rebuilt. 
Work 
and 


fitting 
manufacture a 
Tennessee Paving Company, of 


has decided to locate a 
Gadsen, 
Rich & Co., 


Daven 


Parsons, 
feeders, 
will be 
will begin shortly on 
dam of the lron River 
Light & Power Company. 


new buildings 
(Wis.) Water, 


that work on the new 
Wire Cable Company, 
will be begun shortly 


It is thought 
of the Northern 
waukee, Wis., 


plant 
Mil 
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It is reported at Rockford, IIl., that the C. 
W. Parker Machine Company (address not 
given) may be moved to St. Charles. 

Preliminary arrangements are under way 
for the material enlargement of the Williams- 
ton Mills, Williamston, 8S. C. 

The Underwood Company is 
about starting to alterations 
on its building on Hartford, 
Conn. 

L. A. Weedon, Atlanta, Ga., 
a plant for cutting hardwood 
shipped to bobbin and spindle 
finishing. 

The Toledo (O.) Machine & 
will build an SOx100-foot, 
to its plant for a 


(Cotton) 
Typewriter 
make 
Woodbine street, 


general 


will establish 
blocks to be 
factories for 
Tool 
two-story 
blacksmith and 


Company 
addition 
steam ham 
mer shop. 

The William H. Page 
Norwich, Conn., 
on which it is believed the company 
build. 


Boiler 
bought a 


Company, 
land 
will prob 


has piece of 
ably 
Mineral 
Sauk 


build a 


she Seattle Soap Company, com 


Rapids (Minn.) 


factory at St 


partly of men, 


Cloud, 


posed 
proposes to 
Minn., it 
The Littlefield &«& 
Lynn, Mass., 
per boxes, has lost 
rebuild 


is said 
Plummer Corporation, 
manufacturer of wood 


a factory by 


and pa 
fire, and will 
probably 
A 401x467-foot, 
factory building is 
Philadelphia for the 
facturing Company. 


three-story and basement 
erected in 


Manu 


about to be 
American Lace 


and a 
installed at 
Wolf 


making machine 


proposed to be 


An ammonia ice 
larger engine are 
the 
pany, 


brewing plant of Com 


Hillsdale, Mich 


the. Joseph 


The American Asbestos & Fireproofing Com 
pany (capitalized at $500,000) been in 
corporated to build a 
Niagara County, N. Y 


has 


plant at Lewiston, 


whose 
fire re 
equipped 


Adkinson Bros., 
wood-working plant 
cently, will 
with modern machinery. 

The Twin City School Supply Company, 
Minneapolis, Minn., is about starting to erect 
a plant for the manufacture of 
apparatus and 


Carrollton, Ky., 
was destroyed by 


erect a $20,000 plant 


gymnasium 
suppues 
The permits have been issued for a machine 
shop, 145.8x78 feet, and 
feet, at Fifth and Luzerne 
phia, for George Rickards. 
The 


30x30 
Philadel 


boiler-house, 


streets, 


Manufacturing 
manufacturer of washing 
port, Ia., has bought 
Wave” 


Voss Bros Company, 
machines, Daven 
a site for the projected 


“Ocean washer plant 


A new ice factory is to be established at 
Mobile, Ala. It will be known as the Amer 
Coal & Ice Company. T. Chiepilich, of 
Mobile, will be general manager. 

The carding department in 
the Sagamore Manufacturing Company, 
River, Mass., is to be re-equipped with 
carding machines, speeders, etc. 

The 
Chicago, 
mond, 
feet. 


ican 


No. 1 of 
Fall 
new 


mill 


Simplex Railway Appliance Company, 
Iil., will enlarge its plant at Ham 
Ind., by a two-story factory, 300x200 
The work will $50,000 

From Beaumont, Tex., is reported the in 
corporation of the United States Oil & Refin 
ing Company with a capital of $500,000 It 
is believed that a plant will be built 


cost 


The Singer Manufacturing Company, Eliza 
beth, N. J., is to construct a plant at Witten 
béerge, Germany. quantities of 
American machinery installed. 


Considerable 
will be 

It is stated at 
Magnetic 
need of 
stockholders 


that the 
already in 


Schenectady, N. Y., 
Electric 
more 


Company is 
manufacturing and the 
were recently hold a 
special meeting to vote on building an annex 

The 


space 
about to 
has been 


contract awarded for a large 
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addition to the plant of the Tennessee Co; 
per Company, at Ducktown, Tenn. An add 
tional compound blowing engine has been 
dered. 

The 
Company 
to build a plant at 
main building will 
square. 


Richmondt Conduit Manufacturi: 
practically to have decid 
Niagara Falls, Ont. T 
occupy about 150 f 


seems 


Godfrey L. Cabot, of Boston, Mass., a 
Saxonburg Station, Pa., manufacturer of « 

bon black, the latter pla 
an experimental bronze foundry, tentative 

a larger plant. 


What is 


intends to erect at 


believed to be the first beet sug 
factory in Montana is to be built 
Great Falls. Hon. W. G. Conrad, of 
Falls, is active in securing it It will be 


by water power. 


north 


Gre 


It is stated at that 
Anthracite Knitting 


organized with a 


Forest City, Pa., 
Mills 
eapital of 


Company has lx 
S15.000 # 
understood that 


tJarr is manager It is 


plant will be built. 
Sons & Co., manufacturers 
Newark, N. J., ha 


plans 


Toler’s 


John 
furniture 


castors, ete 


consideration for an extens 


to their plant 


under 


and may branch out into nm 


lines of manufacture 


Work 
two-story 


commenced on an 182x32-fo 
plant of the Sa 
Springfield, Ill 

dire: 


has 
addition to we 
gamo [Electric 
will be 
current 
Work 
machinery for a 
ion Iron & 
Breton. A 
arrived Germany. 
The Olds Motor Works, 
motor vehicles, gas and gasoline engines, et: 


Company, 
for the 
electric meters 


used manufacture of 
foundation for 

mill of the Domi: 
Sydney, Cap 


the 
rod 
Company, 


the 


has begun on 
new 
Steel 

good deal of machinery h 
from 


manufarturers 
have purchased an extensive tract of land 


Lansing, Mich., adjoining their 
and will erect buildings 


present sit 
new 
Application has been made for a charter bs 
the Delta (VPa.) Spinning Mills The inco 
porators are William Boult, Charles E. Ti 
Edward Cadwallader. Mr 
Philadelphia capitalist 


man and Cadwa 
lader is a 

Work Butler, Pa 
on additions to the building departments anid 
paint the Standard Steel 
pany, of Pittsburgh, 
capacity of the works 


has been commenced at 


shop of Car Con 
will increase t) 
DO per cent 


which 


Knoxville, Tenn., that tl 
Southern Foundry & Machine Company has 
decided to capital stock from 
$55,000 to $100,000 and to rebuild its burne 


It is stated at 
increase its 


plant on a larger scale than before 

The Memphis 
W. M. Hewitt, 
has been secured by 
Memphis, 


Bridge whi 
of Chattanooga, is presiden 
the Industrial 
Tenn., to build its 
About fifty workmen will be 

The 
awarded 
ed at Seymour 
Britain, Conn. 
ganized by New 
talists 

The Clinton ( Mass.) 
is about to build 
that will 
building and a 
tional machines 
installed. 


Company, of 


League 
plant ther 
employed 


Johnson <Artbrotype Company has 
the contract for a plant to be erect 
Park in the outskirts of New 
The concern was recently o! 
Britain and Newington cap 
Wire Cloth 
additions. It is 
consist of a 


Compan 
understou 
they four-story ti 
that. add 


will 


and 
welding 


power-house, 
for electric 
A plant is to be built in 
manufacture of engines to operate on 
coal. A company has formed—th 
Weber Gas Producer & Power Company—wit! 
a capital of $500,000. George J. Webe! 
president of the Weber Gas & Gasolene En 
gine Company, of Kansas City, Mo., 
chief officer; R. G. Weber, secretary an 
treasurer. 


Mexico for th 
cha 
been 


is th 
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Machine and Floor Plate Molding. 


for 


immMming 














stove weig] 
; inch thicl 
from a wooden pattern wi 
stripping plate 
stripping 
inch thick pine 
r cheapness, dur: 


7 


work where 
are not made 


than favorably 



































ith a 1-inch hole in the center for bolt 1o 


tl 


The draw plate is fastened to arms on 


sliding frame of the molding machine with 
two carriage bolts, as some other patterns 
ire attached to the foun 


that 


have stools which < 


dation plate, and in case the draw 


plate must be cut to allow them to pass 


through; but with this pattern, as shown, 


no stools are necessary. 66 are strips of 
pine 3g inch thick on the bottom of the 
stripping plate, which only bear on the 


-4 


’ 
h 
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FLASK 
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FOR STOVI 








draw plate at certain points in case the 


wood should swell or twist, or in case sand 
obstruction should get be 


or any other 


tween the draw plate and the stripping 
plate 

In placing the pattern on the machine 
the nut is taken off bolt 10, and, 


draw plate up, the bolt is put in the hole in 


with lever 


draw plate, setting the pattern on the draw 
plate. The segments at the top are with 


drawn inside the pattern by putting a socket 
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wrench on shaft 9, and lever 18 is pulled 
out, drawing the door frame also within 
The stripping plate 1, with 
now 


the pattern. 


two pin holes at the door end, 1s 
slipped over the pattern and dropped in 
the machine frame. A center line on strip 
ping plate and pattern locates the pattern 
centrally, and a hole W is bored through 
the draw plate into the pattern plate for a 
dowel pin which always locates pattern at 
the right end of the machine. The nut on 
the bolt is screwed up and secures the pat 
tern to the draw plate on the machine. A 
gage I is now placed on the stripping 
plate and tried around the pattern in sev 
eral places to test if the hight of pattern 
should be used at 


is correct; this gage 


least once a day. The lever 18 is now 


pushed in, moving out door frame 7, and 
a socket wrench is put on shaft 9 and 


turned about one-third of a turn, which 


pushes out the segments of the upper 
molding in position for ramming up. In 
lig. 6 the segments are moved out and in 
Fig. 7 they are withdrawn into the pat 
tern, ready for dropping the pattern fron 
the mold 

The hollow gate pin (see Fig. 6) 1s now 
put on the top of the pattern and a wooden 


plug put in. The flask is now placed on 


the machine, some parting sand is riddled 


well sand at the 


over the pattern and the 
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SLIDES FOR TOP 


OF PATTERN 









































POSITION 


FIG, O rH! 


PATTERN IN 


THE 


PATTERN 


RAWN 


DOWN 
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\ 
\ 


the 


is shoveled in and all is now rammed 


in around bat 


men work at 


with 


nen Oppesite sides Tf 


tlask which have 


rammers 


Phe 


ong 


ber tips on them sand 


, 
vent are used 


t 


t sand around 


unde d 


ren 


struck he 


pin 
a 


¢ 
i 


W 


ge of the gate at 


top 
I 


wT 


d the plug in the gate pu ved 


1 


cket wrench 1s pl sl 
rned, withdraw 


8 is pulled out, withdrawing 
ts lugs within the pat 
removed, ill 


hole 


nd is take 
lr) t 


] 
a 


wab 


ressed own dropping 


rough stripping plate, 


pi the base 8, whic 


FIG THE MOLD 


R 


1 


ittached to | 


Phe 


trunnions 


tas thes 
attern Dut to 


the stripping 


attached the 


lifted the 


plate st 1s now to 


and the flask 1s off 


Phe 
i. 


nachine I 


two 


is shown in Fig. 4, having been put 


nearest floor the 1 


1s 


plate, tHlask then 
owered on the long pins, which prevent 
the mold fr the 


ore 


ym striking green sand 


Care must be observed to have two 


short pins at the door end to correspond 


with two | the fl 
When the 


similar holes in or plate 


flask is in position on the plate 
e off and put on another 
now taken 
pl \ 
in the top 
flask 


and so on until twenty copes 


ong 


i s 


t} 


pins are 


{ 
I 


I 


next 


ut and put in the next floor plate 


} 


over 


it the 


WwW 


the 


the 


S put over gate e 


flask and is 


pro 


eeded with, 


ire made and placed on the floor. Tw 
screw clamps are put on, holding each 


floor 
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piate and 


for pouring 
The flange on the base of 
it, 


the pattern 


runs all t te 


around 
pit 


] 


i 


and the opening for 


sand 


1] 
well 


is made 


in green 
Chis 


CO! 


s 


box at Fig. 3 as as the 


3< >‘ 


inch clearance, 


door opening has 1 


it will not crush when closing 


th 


This leaves 


in fin there, and 


va 


e the 


te 


} 


abe 
] 


i 


shown 1s ut 


3 inchs 
about 2 


tl: 


ks 


outware 
sk 

" as the 
WW The vertica 
ld 
rammed 
| 


the sand just well, and they 


be much « 


juicker and easier 
finisl the 


twenty 


enting, blacking or i ot 


ing 


c 





EADY FOR 


made every day trom 


SS t one These 


other 


in average I week 


pel 


Hasks and floor plates are used for 


work as we 


American Machinery and Tools for Spain. 
Since the 


} 
ar 


conclusion of the t 
ly 


recent Wa 


Spain has materially improved her indus 


be come 


trial position and has a compara 


tively good buyer of machinery of variou 


| 


\mong the importations for whi 


I 
n purposes 


Many 


he pe ople had had more exper! 


demand is pumping ma 


t! 


I 


igatio in le inte 


provinces more pumps would 


j 
every year increase 


here 


(meric: 


this respect Is 


ind n 


\ 


themselve 



































order more than one kind of article from 
firm 

of a deal 
appliances, and, owing principally to the 


same The Germans have got hold 


of the trade in electrical 


good 
resources and enterprise of a well-capital 
Zed 
most a monopoly of al 
Phis ly 
copper wi 

The 


Spain 


company in Bilbao, have secured al 
istallations 


ot 


l large 


may particularly interest make 


r¢ 


oil presses mostly in use throughout 


are very primitive concerns, but a 
demand 


pre 


2Trowel 


sing for a better type of 


ari 
\t pre 


himself to extract 


sent it usual for the small 


the oil from the 
grown on his land; 


does 


he borrows 


not own the 


them 


ng for their use in or oil 


pevil 


dive first crushed ina mill turnee 


1 
«lt ( 


a horse or bullock; they are then placed 


on lever presses and the oil thus extracted, 


iler wi being generally used the 


In 


se wooden presses, though 


powerful, are very slow, and it often hap 
the ol 


are 


stored until 
the 


pens that ives have to be 
pre 
that fermentation sets in, and this of cours¢ 


oil It 


4,000 


the available, with result 


from the value of the 


that 


detracts iS 


estimated there are about of 


these presses in Spain. Formerly the pulp 
remaining in the presses was used as fod 
der or fuel, but now it is sold, and a second 
There 


extraction of oil is made from it. 


are sixty-three mills in Spain for extract 
ing oil 


manufacturers, especially those in the prov 


oil from this pulp. The largest 
ince of Catalonia, have been the first to rec 


ognize the importance of improving their 


machinery The old crushing mills and 
wooden presses have been replaced by stee] 
cylinders and hydraulic presses, so that not 
the 


The start made 


only is a greater yield obtained, but 


quality of the oil is better 


by the Catalonia manufacturers in obtain 


ing better appliances has caused a general 
awakening on the subject among neighbor 


makers, and it cannot be long before 


ng 


the olive oil industry in Spain is placed 


ona much improved status by using up-to 


date presses and appliances 


It is the belief of practical people that a 


good deal more trade might be done with 


Spain by makers of American and British 


machinery if they would grant terms a 


German 
and 


\t present the English mak 


accorded by their 


to 


easy as. those 


who take risks 


bills 


ers seem to prefer a relatively 


rivals, are ready 
renew 
small but 
sure trade to one that may lead them into 
of bad debts 
perhaps show the relative value of the two 
It 


spite of the slow and uncertain process of 
legal 


a number Time alone can 


systems is nevertheless stated that in 


remedy in Spain, very little trouble 
has occurred in questions of contract for 
machinery. Spanish buyers consider it a 
hard condition that British manufacturers 
will not allow trials on the spot, but insist 
on these being made at the works. There 
is not much use in depending on catalogs 
and circulars (even if drawn up in Span 
) to obtain trade 


ish, ete The Spaniards 
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are a cautious people and want to see what 
The 
to get in touch with a thoroughly respecta 
established 


they are asked to buy. best way is 


ble and firm of agents But 


they can only be discovered and arranged 
with by a principal who should personally 
Pr. ce 


visit the country. 


Experiments, Formulas and Constants for Lu- 
brication of Bearings—ll. 
HERBERT | 


BY MOORE 


During the course of the above experi 


ments, three qualitative 


tried 


experiments were 


which throw some light on the con- 


S 


& 
S 


Proj. Area) per Second 


& 





Energy Lost Ft. Lbs. per Sq. In. 
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ditions under which we may have perfect 
film lubrication. 

(a) It was at first attempted to get a 
perfect film in the Olsen-Carpenter friction 
machine sketched in Fig. 11, in which the 
test bearing was a snug fit all around the 

It was found impossible to get 
filmi at of 


duration, whereas the altered 


journal. 


such a except rare intervals 


short with 
Thurston machine, in which the diameter 
of the bearing was .003 inch greater than 
that of the journal, this film was always 


readily formed and preserved. This illus- 
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trates one condition of perfect film forma 


tion, shown mathematically by 


1. e., diameter of bearing must be 
than that of journal 


(b) When, 


machine, there occurred 


with the 


short periods 


perfect film formation 
the 


diminish 


as 

electrical method 
This 

when we 


h i\ 


served to 


Tower's results that 


fect film of lubricant we 


than when we have an 


contact lubrication 


On first running th 


tc? 











yy 
» 
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EXPERIMENTS 


ton machine, it was attempted 


bearing with a hand oil can, 
that 


found in a few seconds 


stream of oil from the oil can ¢ 
This illustrate 


perfect film broke down 


the necessity of a constant 
supply of lubricant. 


It be her 
breaking down of the perfect 


may well to state e that the 


not necessarily imply the undue heating « 


the bearing. It does imply 


the laws of friction of the bearing, though 


this change is not a sudden one 


change 1n 


Reynold 


greats 


Olsen-Carpent 


and plentiful 


film does 


+ 
I 
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"MMARY OF CONDITIONS OF 


FRICTION 


PERFECT 


FILM 


1. There must be a plentiful and con 


uous supply of lubricant. 


2. The lubricant must be fed 


near 


the 


nt of lowest film pressure, unless forced 


tween the bearing and 


essure 


journal 


under 


3. The stability of the perfect film varies 


rectly as function of the 


the 
direct 


some 


rubbing, inversely as 
ing pressure, and ly 


vel 


is 


nection of the viscosity of the oil 


intensity 


le 


ity 
ot 


me 
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extensive series of experiments performed 
for Gesell 
schaft 


the Allgemeine Electricitats 
All these experiments were made 
under conditions favorable to perfect film 
lubrication, and the fact that he found M, 
the coefficient of journal fr 


iction, to 


vary 


inversely as the intensity of bearing pres 


that he dealt with what 

fluid fr His 

and methods are very fully described in the 

above-mentioned artic] It 
| 


say here, nowever, nat he 


sure shows was 


practically iction apparatus 


will suffice to 
modified the 
ised by Rankine 


pendulum machine 
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R di ation 


rs experiments 


p= 7-47 V 2, 
bearing pressure, p 
ibe 

minute 


Film Fri 


per 
Perfect 


ibrica 


This paragra 


irticle on “Bearings for 


Mr. O 


ss1or 


ph is founded entire 
for High Speeds” 


id Trans 


ly 


upon 


t} 


‘ooling, but 


with 
and 
( rape 


varying 


found thi: 


the f 


range 


] 


several 


journal 


+ 
t 
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could be found. E; — Eg gives the energy 
radiated per second by the bearing for that 
temperature. By varying the flow of oil 
the te mperature could be varied 

Lasche found that with journals in place 
and for located still air, for 
all forms of bearing, one curve represented 


bearings in 


the results. This curve, put into English 


mits, the author has shown as curve J, 
Fig. 8 

The radiating power of a bearing will 
evidently be some function of the tempera 
ture head between the temperature of the 
earing and that of the surrounding air 
Che that Mr 


results are represented very well 


Lasche’s 


the 


author has found 





by 


equation 






(Y + 31) 


3,200 


Wn = (4) 





difference in 
(degrees Fahr.) between bearing and sur 
work which bear- 


In 


n which ¢’ temperature 





rounding air, and W, 


ing can dissipate by radiation foot 


pounds per second per square inch of pro 





jected area 
Lasche points out that the radiating 
1 the 





increases with 





power of a bearing 





thickness of the wall, since the outside sur 
face increases faster than the temperature 
of 
( Hutte, 
Ingenieurs Vol 
Lasche has plotted a curve 


head between inside and outs ‘e bear 
formula 


1896, 





ing. From a theoretical 


Des Taschenbuch, 


I, page 305) 





showing the radiation from a journal sur 





rounded by a thin iron housing 


Curve II, Fig. & shows this curve in Eng 


very 


lish units. It is quite well satisfied by the 





equation 





(2? + 31) ? 
hr = 18,400 . . , (5 





The notation the same for 


tion (4) 
For 


ar te. 2Z., 


1s as 


equa 








a bearing ventilated by a current 


of a bearing near which 1s a 





pulley with moving arms), Lasche found 


curve III, Fig. 8, to apply. The equation 


the author has used to fit this curve ts 


vith the previous notation, 


+ 31)’ 


1,600 














Fg 







i= (6) 












what will be the 


Now 


reached 


to see tempera 


ture by a bearing with perfect 





film lubrication, we may find from equa 
tion (2) the work lost in friction ( W, ) 
per second per square inch of projected 
area for a given temperature, and from 
equation (4) or (0) the temperature the 
bearing will reach if that amount of work 
is radiated from it. Or, if we fix the 
upper limit of allowable temperature, we 


can find WW,., the energy per second per 
square inch of projected area, which the 
bearing can radiate at this temperature 
Then W, — VW, 
(heat) per second per square inch of pro 


be 
running cold water 


gives us the energy 


jected area which must removed by 


artificial means; e. g., 
through the brasses, or, as Lasche recom 
through the bear 


the 


mends, running cold oil 


ing. Lasche says that highest tem 
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perature which we can make the oil reach 


is about 15 degrees Cent. (22 degrees 
Fahr.) below that of the bearing The 
specific heat of Imperial oil used by 


Lasche is given by him as .288. The spe 


cific heat of vacuum engine oil was found 


by the author to be .261 
It will be noted that the temperature 
reached by the bearing depends on the 


velocity of rubbing. Lasche recommends 


100 degrees Cent. (212 degrees Fahr.) as 


an upper limit, and in a paper before the 
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To the right of mn the radiating powe 






of the bearing is greater than the f1 
ie. 






and therefore 
take care of it 

To the left 
frictional work is 


tional work, 





will be able to 






outside cooling 
ot 
the radiating power of the bearing, ar 





amount greater tha 







artificial cooling must be resorted to 
Take the 


this point the speed of rubbing is 






as an example 





point + 





abou 






709 feet per minute, and we wish to lim 
the temperature to 150 degrees Fahr. Thi 
































































































































































































































represents frictional work, in the line mn 


Institution of Civil Engineers presented bearing can radiate an amount of energ 
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that the viscosity of the oil is so reduced therefore remove an amount of _ he 
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The radiating power of the bearing is, of some external means 
course, independent of the velocity of rub The projection m n, on tl yrizont 
bing, except as the temperature is changed plane, of the curve mn gives a curv 
by such velocity showing the temperature attained by 
Lasche used graphical means to repre- bearing running without artificial cooling 
sent his results, and we reproduce one of Fig. 9 shows this curve t hangeé 
his three-codrdinate diagrams, using Eng-_ scale, and the author finds that the equa 
lish units In Fig. 7 the solid nop— _ tion f= 202 + 68 
n'o' p’ represents curve I of Fig. 8. This fits it, where ¢ temperature (degree 
solid intersects the solid abcdnp, which Fahr.) reached by bearing, and z vel 


















itv of rubbing in feet per sé 
























September 17, 1903 

It will be noted in the above discussion 
that increased area of bearing is of no 
advantage so long as we have enough area 
so that the intensity of bearing pressure is 
break down per 


not high enough to our 


fect film. 
FRICTION 


(3) INTERMEDIATE 


Conditions of intermediate friction 
(‘* Machine 


that if the 


(a) 
Unwin implies Design,” 
Vol. I, page 234) 
are such that we do not have perfect 


conditions 
film 
value of 


ubrication (Tower’s results) the 


“ may vary between Tower's results and 
Mozsin's 

ubrication 
the 


friction followed quite different laws, and 


Tower found by siphon 
bath 


furnished ) 


using 
(diminishing 
the 


instead of 
quantity of oil that 
by using oily pad lubrication has proved 
that the 
the laws of Morin 


friction follows approximately 
Worcester, re 
American Society 


on “A 


Some of 


Professor Kingsbury, of 
cently read before the 
of Mechanical Engineers a papet 
New 

] 


its Results,’ in which he pointed 


Oil-Testing Machine and 
out that 
under pressures which break down a per 
fect film, oil was nevertheless effective in 
of its “body” 


reducing friction by virtu 


or “‘oiliness,” which he surmises is an “in 
tensified viscosity” of particles of oil 
the the 
does not de pend directly on viscosit 
f i. 9 


ta series of ous De 


surface of metal 

arranged 
not in general 
b dy “s 


results 


their viscosity, they wil 
be arranged in the order of thei 
These facts, 


of tests on 


1 


together with the 


a Carpenter-Olsen testing ma 
chine, have led the writer to record a third 
f to try to state the 


he has been able 


class of friction, and 


very limited knowledge 


to find available concerning its 
and laws 


We may pass from perfect film lubrica 


tion through this intermediate stage to 
solid friction by diminishing the supply 
f lubricant. From Tower's experiments 
t would seem that with any other system 


of lubrication except bath (or ring) oiling 


we should fail to maintair perfect film 
Probably, then, for bearings oiled by drop 
feed or by wick oiling we must figure o1 
getting only this intermediate stage of 


lubrication With ring oiling such as 


isually have on dynamo shafts, and espe 


ally at the high speeds at which they 
are usually run, we may expect perfect 
film lubrication conclusion seemingly 


borne out by the experiments of Kennelly 


Adams already referred t 


and 


peal 





perfect film 


Phe 


ng, we may als 
lubrication t limit 


of 





for pet 





pressure 


discussed under a previous paragraph, and 
] ] + + 

while that limit 1s not a very certain one 

the limit between the intermediate stage 


and solid friction is still less well 
» destrov 
load, 


bear 


Furthermore, it takes some ti 


this body effect even under heavy 


and consequently if the pressure or 


ing be ent of that bear 


intermitt 
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ing very heavy pressure be 


fore beginning to give signs of an utter 
Probably the best 


may carry a 


failure of lubrication 


we can do in this case is to take from 


practice the bearing pressures allowed for 
“Lubri 


various kinds of bearings. From 


Lutricants,” by Archbutt and 
Pable 2 


rectilinear slid 


cation and 
Deeley, we extract 


Note that 


ing surfaces and thrust 


in the case of 
bearings the pres 
surtaces there 1s no 


action of oil be 


low In such 


sure 15 


wedging tween sliding 


points, hence no tendency to form a perfect 
Note 
gQive 
rubbing of solid on solid, 


also that these allowable 


the 


film. pres 


sures only limits against 


actual and that 
when we consider the tendency of bearings 


We 


overheate d 


to heat, other censiderations come in 


may have a bearing becoming 


1 


even while perfect film lubrication is effect 


ive—though excessive heating wi soon 
destroy the pertect filn 

Allowable bearing 

r re in per 

Kir of Beas s projecte area 


Crank-pin of shearing 


ing machine, hard steel, intet 


mittent load bearing 2000 
Bronze crosshead neck urna 1200 


Crank pins, larg low engin SO00-GQO0O 


Crank pins, n rine engines jO0- 500 


Main crankshaft bearing, fa 


rine {OO 
Same, slow marine 600 
Railway coach urnal 300-400 
Flywheel shaft journal 1 50-200 
Small engine crank pin 50-200 
Small S ide blo« k marine engine 10o 
Stationary engine de blocks 25-125 
Same, usual case 20- 60 
Propeller thrust be iring 50- 70 
Shaft Im cCast-iIrol tep g 

speed 5 


TABLE 2 ALLOWABLE PRESSURE ON BEARINGS 


Echoes From the Oil Country. 


HE OLD SHOP, AND THAT RA rOR) 

Hey, there! Shu d ) 

nk th vm 

— - f tae ims . ’ 

nste vh \ ringing ie thing 

the front ( 9 giving \\ ‘ 
Diast chance mie the me mie 

he wre M ning » tl ug , 

p from the er direction with th 

perintende 1 had not been notice¢ 
e mat H miled remarke¢ 
t story le time nd then he add 
cf I vonder wl ft these vounge 





en the old shop, nor t He dor 
hink it safe to te ibout it ft 
ngers eC Sé rie 1 nen ir¢ ipt t 
have had to mited an experience to know 
tl ich place vy existed and did 
f work, and these people might get 
ong ide ‘ s the \ tv of n 
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ial 
| 
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ecu ic\ 
It that ol > ‘ y et 
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11 
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wk ae 1; 
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I ill the d it We ¢ is the 
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et Lye "A 
, ' 
\ I \ x 
more f appl 
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he \ ( \\ 
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He strode off and 
hour with a pair of 
Oh, 


a while, and the 


of blood and vitality. 
returned in about an 
the nicest frozen ears imaginable. 
ves, 1t Was cold once in 
ears swelled up and peeled off, much to the 
delight of the blacksmith next door, who 
used to be laughed at by his more robust 
friend because he complained of the cold. 

Such an extra cold snap meant bursted 
heater pipes and pump barrels, for there 
was always someone that had not taken care 
enough to keep the cold out. The ground 
in which the shop stood was so low that a 
moderate flood in the neighboring creek 
Che street had been filled 
the 


ya hard rain would 


would cover it 


up several feet higher than natural 


level, but a good thaw 
the water stand under the shop 
the 


make 


January thaw water 


During one 
came up much higher than usual, and be 
fore it went down the weather turned ex 
Id and solid. The rats 
driven out of their holes by the 
the cold locked the 


their return. I do not 


tremel\ froze it 


had been 


] ] ; 
higl er and 


snap 


kn Ww 


door against 


just how cold it was, but the men had hard 


work trying to keep anywhere near com 
During the noon hour they 


fortable were 


gathered around the stove trying to get 


work, 


that 


thawed out before time to go to 


when one of them exclaimed, “See 


a rat that 
The rat 


you?” and threw at 


out from the wall 


a little at and 


(ne 


this reception 


straight for the crowd 


men kicked at it and sent it flying 
Che 


overshoe on and the rat 
after 


inst the end of the building, 


al large 
hurt, but 


much turning 


around a few times it evidently got its 


bearings again, for it struck a straight line 
The man who had kicked it 
“Well, you old 


ou are as cold as that go under 
€ ij 


for the ve 


was directly in the way 


you want to,” he said, as he 


litely got out of the way and let the rat 
him The rat under the 


the 


went 


ipparently indifferent t men 
that were standing and sitting 


not further molested, which 
shows that extreme cold has 
That 


stood on end like the hair of a 


on boys as well as on rats 
rat’s fur 
horse that is kept in a cold place without 
a blanket, and he had a gray 
him look very old 


appearance 
that made One of the 


men declared that it had a very beseech 


ing look on its face when it came up, but 
the cold may have affected his eyesight, for 
the weather was cold, and so was the shop 

When I see 
improvements for heat, light and ventila 
tion, | think of that old shop 


and when [ hear a man who is 


a shop with all the latest 


generally 
and the rat, 
working in one of them grumbling because 
the temperature cannot be graded in every 


of the shop so as to suit each indi 


ial man and job, I think I would like 


to have him try to work in the old shop 


for a while and how he would get 


see 


along 
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was a dude that came to work 


at least we thought he was a 


There 
there once 
dude. He 


and it was warm weather. 


wore kid gloves to work in, 
Even with the 
gloves it took him so much time trying to 
keep hands soft that he 
hadn’t time enough to do very much work 
He didn't He said, after 
he had been told that he 
that he didn’t care to work in such a shop 


his clean and 


stay very long. 


wasn't wanted 
for such a boss, and the boss said that he 
didn’t want such a man in the shop. They 
were evidently both suited. 

I recollect one winter when the ther 
mometer registered 37 degrees below zero 
and the ice men cut ice 3 feet thick from 
the neighboring river before Christmas, and 
during the whole of it that old shop was 
doing business. 

As the shop was built on low, marshy 
ground, the posts on which it rested had 
would throw 


a way of settling, and that 


things out of line. On one occasion, while 
the engine was running along nicely, the 
line shaft all stopped, except the section 


had 


one of the bearings. At 


that carried the driving pulley. It 


broken in two in 


another time the air was filled with twist 


ing belt, pieces of pulleys and a section of 
the line shaft, somewhat to the consterna 


tion of the youngster who was at work 


nearly under it. He was also surprised to 
find fast that old 


could 


how upright engin 
] 


run when it hadn't any load on it 


and how long it took it to stop after the 
That time the shaft had 
The 


~l 
il 


steam was shut off 


broken outside of the bearing line 


shaft not 


that 


was found to be much over 4 


out of level at time, and it 


} 


inches 
had not been giving any trouble by getting 
warm 

Don't be and say that work 
should not be done in such places and un 
That old shop did 


which a 


hasty 


conditions 
but 


der such 


was the germ from 
The latest 
modern steel and brick shop with a slate 
The 
the original “one man and a boy” to some 
\ foun 


iron a 


not die, 


better one grew fruit is a 


root “hands” have increased from 


thing like one hundred and fifty 
that has 


month is part of the growth 


dry used up 210 tons of 


No matter how poor or below standard 


conditions may be they deserve encour 


are constantly improving 
the 


agement if they 
should be made as good as con 


Che 


that is started in this way may 


and 


ditions will allow poor, little shop 


some day 


surpass the big, good shop where things 


are drifting backward: and this is not 


as one word of excuse or justifica 


the that 


meant 


tion for man or firm works its 


men under unfavorable conditions simply 
because it takes money to keep things up 


Real men will try to make the best of 


very unfavorable conditions when they 


think that the owner is doing the best he 


can for them. Good machinists are not 


made from poor stock, and poor ones are 


not the kind that help to build up the 


little new-born shop \W. Ospornt 
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A New Form of Friction Clutch.* 
BY PROF. H. S. HELE-SHAW 
Stated briefly, the four conditions which 

seem to be involved in the problem of th 

friction clutch are: 

1. It must have sufficient gripping power 

2. Undue wearing of the surfaces must 
be avoided 

3. Provision must be made for convey 
ing the heat 
slipping contact in the clutch 
should be 
driven shaft without shock 


W e are 


contradictory conditions which 


away where there is much 


4. Motion imparte 


thus met at the outset wi 
have made 
the problem of the friction clute 


The does 


any previous 


a difficult one author 


member seeing in 


on the subject, or in the statement 


ventors themselves, the importa 


condition 3, but 


mentioned in 


does account for the large n 


stances in which frictio1 


failed to give satisfactory result 


thing but the smallest powers 


Looking at the various clutches 


they may be classified and represente 


grammatically as follows 


t. The cone clutch, where 


pressure between the surfaces 


} 


+] 1 
\ he wedge 





2. Variou 
the action 1s « 
3% Cl 


panding w 


4. The bri 


of wire are 
or grooved pla 
5. The utch, 


metal or wire rope with 


~-il . 
Col Cl 


} 


DIOCKS 
to give great gripping pow 


6. The Weston clutch, Fig 


the friction effect is produced 


ber of circular disks connected 
with the driving and driven ma 


There are numerous modificati 


tail of all these clutches, but the 


in connection with them—whicl 


numerous—relate principally to the mode 


of obtaining the requisite pressure between 


the friction surfaces taking the 


case of the expanding ring or segment 


which is one of the most successful forms 


wedges, right- and left-handed screws, and 


toggle-joints, have all been used in differ 


ent ways for expanding the rings or seg 


*Abstract of a paper read before the British 


Institute of Mechanical Engineers 
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ments ; but no clutches appear to have been 
designed for the purpose of allowing slip- 
ping to take place to any considerable ex- 
tent, so as to prevent, at the same time, 
undue wearing and heating of the friction 
surfaces. These clutches, if not transmit- 
ting considerable power and not requlred 
» slip, serve their purpose very well 
Some, such as the coil clutch, the Weston 
lutch, and the expanding ring clutch, may 
made to transmit great powers, but it 
be safely said that not one of the fore 
‘lutches has yet been designed so as 
capable of slipping for more than a 


hort time, without being seriously 
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which depends on the acuteness of the 
angle of the frusta. If a number of these 
plates are now placed in a box of the type 
of the Weston coupling, so that the plates 
alternately engage with two sleeves, one 
connected with the driver and the other 
with the follower, as in Fig. 3, it will be 
found, first, there is very considerable 
gripping power; second, there is a tenden 
cy to part rapidly with heat, owing to the 
separation of the disks of metal 

By the ordinary theory of friction, the 
former effect—in a box of given length, 
} 


if the gripping power is compared by ac 


tual measurement with the Weston clutch 


been made wit 
ferent angles 
Fig. 4. Some 
needed of 


has been 


tained 


dynam 























the surtaces 


laced upon another one similarly 
be observed that not 
the frusta not make 
| 


yu 








the in 

n (which 

angie « r thie 

m to the dim 

of plates which it ts 

xx, Which diminution 

cording to the same law Chere 


} 1] 


is, however, a still more striking difference 


| 
turning one ; ly to the 


is produced 


vetween the gripping action of the flat and 
‘orrugated plates when a lubricant 


troduced 


f experiments 


hown 


indicated 


num 
depend 
yn, thus: 
upy the 
50 degrees 


i better 











grip than the six plates with 50 degrees, 
and have the great advantage of allowing 
a freer circulation of liquid, as may be 
seen The plates 


easily from the figure 


are also much more rigid with the more 


acute angle 





7 
a, 
7 
5 
x 
5 40 15 20 
No. of Plates 
finerican Machines 
FIG. 0. POWER TRANSMITTED USING VARIOUS 
PRESSURES 
Pwo views of a standard type of clutch 


for shafts up to 2 inches in diameter are 
shown in Fig. 9 
The shaft 1s divided at 4 


case B being keyed to the left hand piece 


the outside 


of shafting, and driving the set of plates 


having external driving teeth. The core 
C keyed to the right-hand shaft driving 
the plates with internal driving teeth 
Pressure is applied to the plates as fol 


\~ = 
-_ 
i —\— 
ie a 
i an Machin 
FIG, 7 HOLES IN CORRUGATIONS FOR CIRCI 
LATION OF LIQUID 
lows Che sliding sleeve )), containing 
a coil spring, is fitted with pins, which 
project through the outside case of the 
clutch; these pins press against a flat disk, 
which in turn presses against the plates, 


When the 


erating lever 1s worked so as to release the 


causing the clutch to drive op 





plates, the ring /: encireling the sleeve 
\ Lubricating Hole 
L_ ’ - 
ae | t = 
FIG. S&S. CIRCULATION OF LIQUID WITH 


OF PLATES 


withdraws the trigger pins trom the holes 
into which they fit; the spring pressing on 
the opposite end of the trigger pin causes 
the the 


thereby kept out of operation. 


trigger to fly up, and clutch is 
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By moving the lever so as to force the 
against the trigger, the pin end falls 
hole the 
spring is then allowed to transmit its pres 


ring J: 
into the opposite to it, and coil 
sure to the plates 

Fig. 10 shows a section of a larger type 
of clutch as fitted to a 3-inch shaft 

The this clutch is 
that Fig. 9. The triggers, 
worked by 


action of similar to 
described in 
however, are separate coil 
springs 


the plates by means of separate springs B, 


A, the pressure is also applied to 


instead of a single one, as in the type illus 
trated in Fig. 9 

\ considerable amount of lubricant can 
be contained in this clutch owing to the 
construction of the casing. 

The right-hand view indicates in section 
the form of driving teeth adopted 


\ view of a clutch transmitting 80 hors« 
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works, St. Helens, for a five 


months, working day and night, and ful 


period of 


filling every requirement satisfactorily 
The clutch is the chief factor in a wheel 


train reversing gear, and the author has 


recently designed such a reversing geat 


in which the new clutch is employed 


This reversing gear. shown in Fig. 12, 


consists of two clutches .4 and B 
The outer case of the clutch 4 is keyed 
to the reversing shaft C, which may bi 


a propeller shaft, the core of 4 being keyed 


to the engine shaft D. Inside the rim of 


the outer case of A teeth are cut in the 
direction of the shaft, forming an annular 
wheel H 

To the internal core of clutch B a series 
of pinions are fixed as shown at J, these 
pinions gear with the annular wheel H 
They also gear with the wheel A eved 








Fit 10 CLOSED CLI 
power at 60 revolutions per minute is given 
in Fig. 11. One of the conditions of work- 
ing of this clutch is that it should run for 
at least two hours daily transmitting only 
30 horse-power, the main shafting running 
It must 
without 


at its full speed of 60 revolutions 
load 
The cooling and lubricating fluid 
the 


pick its gradually and 


shock 


is contained in 


up 


tank .f placed on the 


ground. The fluid is raised to the clutch 


case by means of the small rotary pump B, 


driven by a band from the clutch case at 


C, the path of the fluid being indicated by 


arrows It leaves the casing through a 


series of holes in the periphery, being dis 


charged through these by centrifugal ac 


Lubricating Holes 





TCH 





MEDIUM. SIZE 
to the engine shaft, the thre gether 
forming an epicyclic train 

The outer case of B is held tionary, 
being fixed to the frame of the machine 


by a bracket / 


The gear operates as follows When 
the lever MV is in position C’, clutch 1 1s 
made free and clutch B comes into action 
The core of B carrying the pinions J 1s 
now fixed to the outside case of clutch B 
(which is permanently at rest ind, as 
the core of B is free on the engine shaft, 
the toothed wheel keyed to thi shaft at 
K transmits motion to the pinio vhicl 
being also in gear with the outside case of 
1, causes the shaft C, to which fixed, 

B 
! E ae 
S SS LIMO has 


| SSSSS 
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i an Machin ! 
VARYING ANGLES FIG. QO, TYPE OF OPEN CLUTCH WITH AIR COOLING SHOWIN« 
[TRIGGERS FOR HOLDING OFF PRESSURI 
tion. It is then collected in the annular to rotate in a reverse direction and at a 
trough 1), which, fitting loosely over the slower speed than that of the engin« 
revolving casing, directs the fluid back into When the operating lever WV is in mid 


the supply tank .4. This clutch has been at 


work at Messrs. Pilkington’s plate-glass 





position both clutches are 


inoperative and 


the reversing shaft is at rest 
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When the lever M is in position A’ and levers renders it impossible for both sible to change ft f 
clutch B is free, at the same time the plates clutches to grip simultaneously, no matter direction to full speed t] pp e d 
in clutch 4 are caused to grip, and as the how suddenly the operating lever M may rection in § seconds 
outside case of A is keyed to the reversing be moved from one extreme position to the Applied dy ( 
shaft and the core of A to the engine other gated s Tac ( ! lig 
MAKAMAA The enclosing case of the whole gear shows ¢ t 
i 


paw 
ramus 


7 i 








D ¢ 
a] wr 
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REVOLUTIONS PER MINUTE This reversing gear has been success This dynan ( » ( 
fully applied in the new 20 hors« powel he | rr re typ mre \ sed I 
shaft the two rotate together in the same motor launch made by Messrs. Thorny . if forty plat gi i 
direction roft for His Majesty ding at gl t 2 the 

The toothed gearing at H/ and A now Figs. 13 and 14 show the design of engine it vhic tter 
rotate as a fixed mass, the teeth themselves reversing gear of this type for ! ‘ 9 ‘ f plate 
not being in operation urbine ot 1.000 horse powel the numb ( ( 
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trigger arrangement described previously gear may be made as quick or slow as wrought-iro1 m, t irm being con 
in connection with Fig. 9 desired, but with a fairly heavy flywheel nected at its free end brated steel 

The locking svsten f vrating links ttached to the gear has been found pos rd « he torque ead off in 
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foot-pounds \bove the dynamometer A_ Lesson in Smokeless Firing by a Boiler 
proper a tank C is fixed containing the Inspector. 
cooling and lubricating solution; circula Chief Boiler Inspector Blaney has given 


tion through the is main- the Chicago Coated Board Company, 


dynamometer 


549 
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engine and boiler rooms and demonstrated 
that if properly fired the smoke would be 


consumed.—Paper Trade Journal. 





Engineering Reminiscences— XX. 
(Copyright 1902. ] 

BY CHARLES T. PORTER 
Through the of Mr. 
we received an order from 
the British 
to drive 
The 


each 


Whit 
Trinity 
lighthouse 
the 
English 


influence 
worth, 
House, which is 
board, 
chinery of an electric light. 
the 
an exhibit of such a light, 
The 


revolving 


for two engines ma 


and French governments made 


at the summit 


of a high tower. current was pro- 


duced by rapidly magnets, a 


large number of which were set in a wheel. 
































Everything was in duplicate. The re- 
quirement was that either engine should 
drive either or both electric machines 
This involved the use of four clutches and 
a lot of gearing. I measured the power 

teastianc Sd required by one machine, at the works in 
FIG. I4. EPICYCLIC GEAR FOR REVERSING CLUTCH SHOWN IN FIG. 13 London where they were made, indicating 
their shop engine with the light on and 
ined gravity, the cool liquid enters North Water street, a lesson in firing boil with the light off. To make sure, I repeat 
the casing at 1), and, becoming heated, re ers so that no smoke will be emitted from ed this three times. I found that one of 
turns to the tank above by means of the — the stacks my engines, 6x12 inches, non-condensing, 
pipe / fixed to the top of the casing. In For eighteen months this mill has been at 300 revolutions per minute, would drive 
ide the oling tank a coil of piping 1s 
arranged through which water from the 
town mains is allowed to flow by pipes; 
by this means the arrangement is kept cool 
for tests of any duration. Varying pres 
sures can be applied to the plates by means 
of the hand-wheel and screw fixed to the 
end of the lever F, the fulcrum being at 
G; the ther end of this lever carries a 
claw which transmits the pressure to the 
ring //, carrying the pins which press 
against a flat disk, this disk transmitting 
its pressure to the corrugated plates. As 
each pair of plates have flat springs insert 
ed between them the engine is enabled 
run quite free when starting \ friction 
dynamometer of this type of 600 horse 
power has been constructed for Messrs menniens 
Vickers, Sons & Maxim, Barrow It may FIG. 15 150 HORSE-POWER DYNAMOMETER AT THE WALKER ENGINEERING LABORATORIES, 
be pointed out in connection with these LIVERPOOI 
dynamometers that the speed can be re 
duced to a very low number of revolu blotting the horizon with immense clouds the two machines, with the steam pressut 
tions under the conditions of pressure at of heavy smoke and sending soot in inky we were have, I think 70 pounds, and 
the engine without impairing the accuracy showers about the streets of the north cut-off at one-quarter of the stroke, while 
of the servations. while the running re shore residence district The officials .of it Was capable » of following tive eighths of 
ee M4 
I “ T 
“ lity - N 4 
>) = ———— ——————— \i- - ; 
\ \\,) 4 
y/ No. 3 V egigineeneecig zl 
, ™ 
ll - 5 
No. 2 be . Ms 
Lasy , ne eee oe os , No. 3 
\/ \ \/ 
4{merican Ma 
IO. SECTIONS OF PLATES FOR VARIOUS SPEEDS AND POWERS, THE ANGLE OF THE V BEING 35 DEGREES IN EACH CASI 
mains perfectly steady for very great loads. the company have contended that all that the stroke. So two of these engines were 
Although this dynamometer has been at could be done was being accomplished by furnished. The exposition was well ad 
work for many months the plates have the company to do away with the smoking. vanced before this machinery was ready 
not worn to any appreciable extent. Inspector Blaney took possession of the for its trial \ large crowd was assem 
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bled to witness it. With both machines 
on the engines could only crawl along 
Che superintendent of the British mechan 
ical section ordered one machine taken off. 
Then 
this royal engineer, detailed from the 


} 


his posi 


here was very little improvement 


army, and whose qualification for 
tion consisted in absolute ignorance of 
invthing mechanical, declared the trial fin 
shed, and strutted off with the remark, 

. 4 j 


‘There has been a great blunder made 


here in providing the power.” The practical 


men in charge of the machinery looked at 
me quite speechless. I asked them to throw 
off the other machine also This was 


done, when it appeared that both engines, 


with steam following five-eighths of the 
stroke—for I had indicators on both of 
them to show it—could not drive the gear 
ng, except at a snail’s pace. They wert 
then driven to examine the gearing for 
resistances, and found the teeth wedged 
in the spaces throughout This gearing 
was removed and proper running gears 
substituted for it, and away went the en 
gines at full speed. On the second trial 
one engine could drive both machines, 
cutting off at one-quarter stroke, precisely 
as my measurement of the power had 
shown. Did the superintendent apologize 
to me for his hasty judgment? He never 
made the slightest allusion to it 

My fourth engine, of the same size, had 
been spoiled for practical use by having 
the upper half of the cylinder and steam 
chest planed off, to show the cylinder and 
valves in section. It was belted from the 
large engine to run very slowly, and thus 
exhibited the valves and gear in motion 


Whit 


Owen, t 


to the end of the exposition. Mr 


worth wanted his friend, M1 
purchase this model for the South Ken 
sington Museum, but it appeared to Mr 
Owen that Mr. Whitworth ought to pre 
sent it to the museum This I learned 
from Mr. Hoyle. What was finally don 
with it I have forgotten, if, indeed, I ever 
knew. 

My fifth engine, of the same size, 6x12 
inches, I got up to show what the capabil 
ties of high speed really were, so far as 
smooth and safe running were concerned 
The reciprocating parts, which weighed al 


t 


" ) 7 
rether only 40 pounds, were exactly bal 


anced. I] did this by rolling the crank disk 
on a boring table, with 40 pounds hung 
on the crank-pin, and cutting out the lead 
from the hollow disk opposite the pin 
vhere I had purposely put it in somewhat 
n excess, until the pin came down to 


the horizontal position. This brought the 
inertia of the reciprocating parts of the 
engine, at every point in the revolution 
into equilibrium with the horizontal com 
ponent of the centrifugal force of the re 
volving counterweight. The vertical com 
ponent of this force, or rather its upward 
stress, for downward it would be resisted 
by the whole mass of the earth, remained 
to be dealt with. To prevent the whole 
engine from being lifted at the crank end 


by this stress at every revolution might 


AMERICAN MACHINIST 


have been accomplished by putting on a 


heavy tlywheel; but for my use 1 wanted 


a very small one. The tlywheel | put on 


the shaft was a solid disk, 18 inches 1 


diameter and }'4 ine 


h thick, with a rim 
1 inch square. The bed of the engine | 
filled with lead, and set it on a block of 
Caen stone 3 feet thick and wide and 5 
feet long lo this stone it was firmly 
bolted, and I was ready for business. The 
governor was speeded 
at 500 turns per minute 
be difficult for some persons to count tl 
speed, 1 put a little pinion on t 
the shaft, engaging with a larger whee 

ne to ten. Fifty revolutions per minute 


could be more accurately counted, and 


speed was put beyond disput l was 
guilty of one oversight: | did not protect 
this geal \ French gentler an had the 
skirt of his trock coat caught in it r 
I thought it never would be got out Phe 
engine had been running only two or thre 
days but the speed being then well estab 
lished | took tt the geal ugl I » | ive 
pr tected t stead, and had it t substan 
tiate the big Story | am going t 1¢ but 
it never occurred to me 

Che engine running idle, | commenced 


very soon the exhibition for which | had 
made all this preparation That was, t 


hold the governor down by pulling the 
end of the lever up, and letting the engine 
fly; which it did without a jar or a sound 
only phantoms of the crosshead and con 
necting rod being visible That was my 
daily amusement and must have been re 
peated many hundred times in the course 
of the exposition and of course always at 
tracted a crowd 

Wi had no means of counting the speed 
but | 


turns per minute 


iudged it to be more than 2,006 
When I released the 
governor and the speed fell gradually t 
500 turns, it appeared to everyone as 1f 
the engine were going t stop 
1 


never reacted and soon the eye became 


Phis pre 


accustomed to the slowe1 speed 


sented quite a curious phenomenon. The 
onnecting rod was ¢ specially adapted t 
this enormous speed, by being made of the 


form shown in a former article, and whicl 
I afterwards adopted to! all mv engines 
I 


This engine never gave any trouble, and 


the purchaser of the large engine The 


electric light with its engines was installed 


at the South Foreland Lighthouse, on the 


I went to Paris a few days before the 
ypening of the exposition, and tound n 
main engine already in running order, 11 
stalled next to the Whitworth exhibit of 
tools, and selected by the Imperial Com 
mission as one of the engines employed t 
give motion to the machinery exhibited 

3y an imperial decree, the opening cere 
monial of the exhibition was to take place 
on Monday, April 2, at 2 P. M., and 


everything was to be absolutely completed 


betore that 1 L hie 
} ¢ t 
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Manchester to bring over my family, and 


I was anxious not to miss the jury. “I 


would advise you,” said he, “to go at once. 
Che jury will not be organized for a week 
[ left that night, leaving the 


or more 

engine in charge of a young Frenchman to 
run it, and was back in five days. The 
first thing this man had to tell me was: 


“The jury were here yesterday. They did 
All their re 


French, so | 


not stay but a few minutes 
marks that | 
think they must all have been Frenchmen 
[ heard them say, ‘An engine running at 


revolutions minute ) 


heard were in 


that speed (200 per 
will knock itself to pieces before the ex 
over. They did not ask me 


“What did they say about 


position 1s 


any questions.” 

the condenser ?” (The Bourdon gage 
showed more than 28 inches vacuum all 
the time.) “They laughed at that; said 


no engine ever maintained such a vacuum.” 
[ hurriedly sought out the superintendent 
In answer to my complaint he said, flip 
pantly, “Oh, that visit was only prelimin 


They will be around again in a few 


ary 

days.” | have waited for that visit ever 
since Never saw or heard of the jury 
any more, but when the list of gold medal 


awards was published, my name was not 


nm it 
I learned afterwards order to 


that the 


juries was to commence their labors 


all the 
the morning after the opening of the ex 
position, and have their reports in within 
lhe 


have been officially informed of this order 


three weeks superintendent must 


and he deliberately misled me. I have 


always wondered if this was his revenge 


on me for not having run on Sunday, as 


he ordered 

So far as concerns their judgment on 
the engine, “before the exposition was 
over,” it had won the admiration of every 
engineer in Europe. Mr. John Hick, of 


Bolton, then the leading builder of station 
ary engines in England, and afterwards 
the head of the great engineering firm of 


| lick, 


the engine every afternoon during his stay, 


Hargraves & Co., made a visit to 
sometimes watching it for a long time. It 
hada fascination for him. He told me that 
no amount of testimony would have made 
him believe that an engine could have been 
made to run so smoothly and silently at 
such a speed, or to maintain such a vacu 
um. He said that if my engine shown in 
London had made anything like so favor- 
able 
have made me a proposition for its manu 
but it did not. 


other arrangements which made such prop 


an impression on his mind, he would 


facture; He had since made 


osition now impossible. I knew what those 
arrangements were. He had two years be 
fore taken up the manufacture of the Cor 
liss engine, under the management of Mr 


William 


this engine 


Inglis, a Canadian engineer, by 
had been successfully 
Mr. In 


glis very well, and rejoiced in his success, 


whom 


introduced into England. I knew 


as everyone who knew him must have 


done 
I was very courteously waited upon by 
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a French engineer, who asked me if I was 
acquainted with the Deluel vacuum gage. 
I told him that I was not. He said that he 
was happy to introduce it to my notice. 
The vacuum shown by the Bourdon gage 
on my condenser was so remarkable, espe 
cially with an air pump running so swiftly, 
that it could not be accepted with con 
fidence by engineers unless actually shown 
by the mercurial column. The Deluel gage 
was the only one in which this was em 
ployed. With many apologies for what 


was indeed the greatest kindness to me, 
he returned to suggest that the Deluel gage 
He kindly 
gave me the address of the firm in Paris 
\ sharp Yankee will probably recognize 
him as an accomplished drummer for the 
This did but | 


aim under obligation to him all the same. 


be placed on the condenser 


not occur to me, 


house. 


[ lost no time in getting a Deluel gage, 


and the same night had the condenser 
To my disgust no tap 
So I had 
The 


next day I called again at their store, near 


drilled to put it on. 
could be found to fit its thread 
to drive a wooden plug in the hole 


ly three miles from the Champ de Mars, 


and told them of my predicament. With 
a profusion of regrets for the inconven 
ience | had been put to, which he must 


the gentle 
and kindly 


with evident 


have known that I would be, 


man produced a set of taps, 
loaned them to me, observing 
that this was 


Che 
on that night, and next morning I had the 


pride “a thread peculiar to 


their house.” Deluel gage was put 


great satisfaction of seeing that its reading 
agreed with that of the Bourdon gage pre 
"isely 

I did not patent this condenser, so there 
was nothing to connect me with it, and the 


next year coming home, where I had no 


occasion for it, I quite lost sight of it. But 
Centennial 


at our Exhibition, nine years 
after, I saw a large horizontal engine sent 
from Belgium with the old familiar box 
behind the cylinder, and about twenty 


years after that I had the pleasure of hay 
as if I 
Wheeler, 
inclined 
the condensing chamber, the 


ing the condenser described to me, 
were a stranger to it, by Mr. F. M 
particularly the 


who mentioned 


bottom ot 


feature by which the air was prevented 
from mingling with the water. He in 
formed me that it was a condenser then 


commonly used in Europe and was seen in 
all illustrations of horizontal condensing 
engines. I have forgotten whether I told 
him what I knew about the origin of this 


condenser. If not, I do so now. 


An Undeveloped Invention. 


\ friend of ours who acts in a capacity 
which someone fills in nearly every com- 
munity, as general advisor to those who 


are, or think they are, inventors, was re- 
cently visited by a party who told him 
he had “made an invention” on which he 


On inquiry it developed 
that the invention was a small, cheap, fire- 
proof 


wanted advice 


safe for the keeping of personal 
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papers in one’s house. Our friend was 
rather impressed with the idea, and re 
marked that the usual form of safe 1s too 
expensive for many to have, though they 
might wish them, and that a reliable, cheap 
safe might find a large sale. After getting 
this opinion his visitor asked, ‘Well, now, 
Mr —, of and 
+? 


how would you make it 


what would you make it 





Keeping Track of Stock. 
BY J. S. V. BICKFORD 

[ suppose one of the commonest causes 
of delay in a works is depletion of certain 
classes of stock, and many are the methods 
which have been adopted to render this 
impossible. I think that the 
method described below will be found sim 
It should be said that it 1s 


venture to 


ple and handy. 
only applicable for keeping track of such 
stock as is being constantly used. 

If possible, keep what I should call the 
“current” stock—that is, such things as 
are being constantly used—in a separate 
building from such things, for instance, 
as spare parts of shop machines 

Now the 


classes of 


different 
stock 


many 


number of 
the 
find 


ascertain 
stock in “current” 


room, and further out how 
pieces of each class of stock make up a 
set. For instance, in a bicycle factory two 
pedals, cranks or handle ends would make 
a set for one machine, while twenty balls 


The 
} 


DY “sets.” 


of one size might be one set stock 


in each class will then be kept 
so that if with ten sets of everything there 
will be enough stock for ten complete ma 
chines. Now set up a row of small steel 
rods in any convenient place and label the 
base of each rod with a number corre 
sponding to one sort of stock and provide 
a supply of rings to fit loosely over these 
\ll the rods should have their 


Now place one ring fot 


rods. DASES 


at the same level 


each set of stock in hand on the corre 


sponding rod, and it will at once appear 


that you will be able to see at a glance 
what stock is lowest, the level of rings 
forming a sort of “curve of stock.” It is 


only necessary in working the system to 
take off or put on the corresponding rod 
the corresponding number of rings every 
time the stock is altered, and any intelli 
gent youngster could do this quite efficient 
ly. The same attendant should put in his 


spare time verifying a certain number of 
the rods per diem to insure the rings cor 
responding to the stock in all cases 

\ further advantage of the system is 
that labels his 


the cost per set, in addition to the class of 


if the stockman rods with 
stock and the number of pieces in a set, a 
very few hours would enable him to give 
a rough estimate of the stock on hand 
There are one or two refinements of the 
system which will occur to those interest 
ed For 


colored 


instance, a pointer, or different 


ring, can be placed on each rod 
to indicate “ordering level’’ 


With 


would be 


and “danger 
arrangement it 
the 


level.” such an 


for 


practically impossible 
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A Compact and Inexpensive Shop Lavatory. 


BY S. H. BUNNELI 


Facilities for washing up after work are 


ow provided in planning every up-to-date 


iop; the day of the individual pail of 


near its end. Not every manufac 


ater 1s 
irer feels it necessary to furnish com 
plete bathing fixtures, as is done by some 


idvanced managements, and the majority 


nust be content with supplying plenty ot 
which it 
for 


vater and clean sinks into may 


run Che arrangement washing 


face 1s undoubtedly a continu 


ands and 


us stream of water warmed to a com 


fortable temperature, rather than any form 


1{ basin containing water which is soiled 


it the first dip. It happens that there 1s 


ictually less water required for a minimum 


large enough to make washing 


quick and easy than for the two or three 


stream 


fillings of a wash-bowl necessary for clean 


ing the machinist’s hands satisfactorily 


This has } 
' , 
S easily tried 


aguep | 
Cada 


ven experimentally proven and 


by anyone who may be skep 


In locating the wash-bowls in a shop 


lavatory the chief problem is compact ar 


rangement. Washing is done by the entire 
force of 


ther 


men at one time, and the room at 


times 


It Ss not 


is practically empty and waste 


space possible to place bowls 


arer than about 30 inches center to cen 


hout 
every bow] too inconvenient 


ited for 


by men at 
Wall 
Che arrange 
ot 


wit making washing 
space 
Ss otten wal lockers 


ment of bowls in grouy the center 
a simple 


ot 


the room a adoption of 


and cheap type and arrangement fix 
tures 


Che corner wash-bowl of white enameled 


ron is made in one piece, and is the cheap 


est of all forms regularly listed. Four of 
these bolted together with inch stove 
volts through the ears provided tor the 
isual attachment to the wall make a cheap 


four-divided wash-stand, and the groups 


nay be spaced 54 inches center to center 


ind yet leave plenty of room all around 


When these 


readily 


bowls are all in use 


», Inspection 


shows that there is practically no 


ach man 
he 


inoccupied floor space, and that « 


has plenty of elbow room just where 


needs it 


Such a group of bowls is most cheaply 


ind conveniently connected and supported, 


ind trapped into one fixture, the trap com 
ng just within the distance required by 
usual plumbing regulations It is only 
necessary to provide for each bowl a 1-inch 
coupling tapped to fit the regular waste 


connection at one end rom this coupling 


1 I-inch pipe leads down to below the floor 


level, where a elbow and 1'4-inch 


nipple connects into one opening of a com 
The 


“onne cted by 





mon 1 inch railing cross central 


1 
} 


pening of the cross is ¢ a nip 


and calked joint into a 2 


, . 
tle at ided 
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the group of bowls, so that it is hard not and even then di 
to keep the floor clean by sweeping with a_ water, there be 
broom ill times fo 
Wate! s brought by a ne run on the onnected t tiie 
ceiling over the centers of the groups of acket water 1s a 
bowls \ drop pipe leads down just over case t rge eng 
the center of each group, there terminating purpose aftords 
ina inch railing cross, from each arm value, and provi 
t which leads a nipple carrying a inch ure of a continu 
bibb cock Under city pressure x-inel war vate t 
cocks would be q ( ge enoug t ( 
4 \\ ‘ 
P . 
I Ad 
Yorkshire is 
s ip 
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\ : ithe 
\s xampl 
ng list of lathe 
[ think, be hard t 
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es eee ee ee, - he othe Phe 
ear = ae \ ee, ie bed all terleted 
>. - =. Ra Gre ind it i \ 
‘oe ” (not en 1) 
\ GROUP ARRANGEMENT OF WASH BASINS he le f 
used by 7 
his arrangement has been carried out By the way 
in fitting up the washroom of the Brown ve expect hie 
Cochran Company's (Lorain, Ohio) ma- Castings varies fr 
chine shop. In this case a plentiful supply 112 pour 
of warm water 1s provided without expense hard 
to the company by piping the waste water much fire 
from the icket of the gas engine which 1 comparison w 
yperates the shop machinery into an open would lait chill 
tank carried on the floor above the wash Owing g 
room and connecting this tank to the sup being 
ply line Che jacket water leave the et mp ble t 
ne it ut | leores ne eache +} he t 
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turning short pieces of work the tailstock 


barrel had to be run out about 6 inches 


the casting, resulting in vibration 


the lightest cut 


from 
under 


wasn't a cut gear on the machine, 


and to be quite certain of the untrue cast 
eccentrically bored—meshing with 


filing they were purposely 


out { lot of 


set with their center to center distances 


apart than 
When 
jar of the 


further the calculated correct 


] 


turning work of large 


teeth showed 


distances 


plain 


diameter, the 


1 


ly upon the work 


Phe way the spindle of the headstock 


is fitted up, however, “took the cake 


Phe lathe had not been running a month 


when the bearings, which were conical and 


adjustable endwise, had worn so much that 


the face of the pinion hub was forced tight 


igainst the inner face of the back bearing 
Faking the pindle out, we faced the boss 
of the pinion—as the lathe was the only 
one we had, this had to be done on the 
planer—and then replaced it. When re 


adjusted it was free in only a portion of 
the rotation, and out it had to come again 
interior of the beat 


that, al 


Upon examining the 


ings (yellow brass) we found 


though worn so much, even now the spin 
dle had contact only on a few points, and 


the bearings /rad 
to fit I think actually to show 


been scraped presumably 
but that 
some effort in the way of correcting errors 
The 
nals of the spindle had even been scraped, 
had to 
no grinding tackle handy 


in machining had been made jour 


but we scrape them true again 


The hole into which the center fitted 


misfitted would express the actuality bet 
ter, for it fitted only where it touched, as 


Paddy would say—was out of center, rend 


ering it impossible to put the center in 
correctly except in the way it was last 
turned up. To save trouble the center 


was marked, and also the end of the nose 
The tailstock spindle was equally true in 
the fit of the These holes 


evidently drilled while the spindles are at 


center are 


rest—probably in a drilling machine—and 


hand reamered with a taper reamer 


They have in some shops a very happy 
: | : PP} 


way of getting the nuts in line with the 
screw bearings I refer to the nuts and 
screws for actuating the slides of the slide 
rest Here three holes, one of them 
tapped, have to be got into line with one 


a difficult job indeed 
difficult 


to many if done in the 


and that ts 
Halifax fitter 
but impossible 


another, 


for the not only 
ordi 
nary way by the exercise of a little thought 
and care, and this is the way the difficulty 
is overcome First of all, the screw bear 


with surface 


ings are set out the gage 
(there “scribing block”). They can man 
age this part of the job, but when the 


drilling is on, they cannot depend on their 
position to a sixteenth; the old-style flat 
the twist drill being 


And so, to 


drill is in vogue yet 


too expensive (?). give the 


screw a chance of working freely, the holes 


drilled 


are each about a_ thirty-second 
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above size, allowing a latitude of a six 
teenth 

The nut is made of wrought iron, a 
thin shank being turned on it to fit tight 


into a circular hole in the upper slide 


After being driven in, it 1s sprung to pos! 
hammer, crowbars cr whatever 1s 


the 


tion by 


han'y to get round it, thus bending 


thin shank until the screw will go through 
the tapped hole and through the back bear 


h 


ing. If the nut happens to have worked 


in the hammering to position, no 


} 
LOOSE 


matter—let it pass—it’s good enough for 
“a pound a cent” tool ° 


\nd this all: before 


parts had to be renewed on account of ex 


not 


cessive lightness—lightness caused not by 
attempt to save weight, for many othe 
parts are vastly too strong—but rather 


through want of a sense of proportion 


The above may appear a fanciful tale, 


but I can assure the reader that it is not 


at all overdrawn, but rather the reverse 


ription of one 


desc 
. ! 


\nd it is not merely a 


particular lathe, but of the vast majority 
of Halifax cheap lathes 


We cannot be 


work being turned out, when it is consid 


surprised at this class of 


ered how many of the factories are started 


In several instances I know, workmen of 


firms making certain specialties, having 
saved a little cash, suddenly are taken with 
the idea that they can make the same ma 
chines for their own profit. The cash they 
have will buy a small plant and leave a 
little for working on 


And so, a 
lathe, 


building is rented and a 


drilling machine and planing ma 


chine put down. If power cannot be hired, 


a small gas engine is installed. They are 
now only short of patterns, and that is a 
small matter. Lathes are pretty nearly 
standard, and one of the many master pat 
boast 
will see them through What 

\ll the parts are fitted to 
For a £10 note ($50) they 


for 


ternmakers of which Halifax can 
Drawings ? 
need of them? 
one another 

hundreds of 


are set up in patterns 


lathes. The patterns never get worn out, 
and once made no alteration is allowed 
if the iron founder grumbles at having 


to use firewood to mold from, he is simply 
asked to repair it or 
their 


return and they 


will castings elsewhere 


get 


I have known a new starter in business 


go to a patternmakér and order a set of 


want a set of shaper 


So-and-So’s If 


patterns thus: “I 


patterns, just like you 
go down to their showrooms you can take 
dimensions from a machine they have in 
stock.” And the 


this, 


patternmaker simply has 


done and worked from the rough 
sketches 

Now these small firms go on year in and 
vear out, vear after year, very slowly in 
creasing in.capacity but making absolutely 
no improvements in their wares nor their 
They 
as the bosses themselves do all the neces 


work at Nearly all 


their sales are to and through merchants 


methods. have no office expenses, 


sary clerical nights 


There are shops having from twenty to 
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unies 


forty hands without even an offic 


a desk occupying a portion of the shop cat 


be dignified by the appellation of “‘othe« 
All of them work, putting in twelve 
fifteen hours per day, and a goodly port 
of Sunday. Their business is thei 
yet few ever attain to the eminen f 
successful business career, and 
haps in petty affluence—leaving f 
fects to their children, whose | 
doubt be a repetition of their ow1 

There are some, ‘tis true, evet Ha 
fax, who have by stepping from the beater 
tracks risen to hights undr 
the average Halifax toolmaker Halifax 
has its first-class toolmakers, and will 
doubt in cour ot ne e ft 
“dunghill” upon whi he | g 


sitting 


Letters From Practical Men. 
A Simple Copying Process. 
At page 741, Vol. 22, we publishe 


scription of a simple copying process 
Mr. Oscar E. Perrigo \ correspondent 
writes that he has attempted to use thi 
process but without success The lette 
has accordingly been forwarded 1 1 
Perrigo, who replies as follows 
Editor American Machinist: 

In order to make this reply of use 


those of your readers who may not have a 


file of the AMERICAN MACHINIsT at hand 
it should be explained that the copying 


surface referred to “‘is prepare d by 
] in) «(t) 


and glycerin 





a putty of whiting 


oS 


proportion of four ounces of glycerine for 


each pound of whiting,” and the observ: 
tion was made that “different samples of 
glycerine require somewhat different pro 
portions, but the point is to give the mass 
about the consistency of the putty used by 
glaziers, or possibly a little harder.” It 


was explained that 


placed in a tin tray about 53g inch deep and 
carefully smoothed down witl p 
knife or other similar tool, and fir 
1 piece of sheet rubber packing 
inch thick, used in the manner ot 
known window cleaner 

Your correspondent says that he 1 
lowed the directions, but found “whi t 
ing the original w ng off the p 
ink had spread all over it and the copie 
showed the same way,” and also 


glycerine “came to the 


The writer made a number of 


of various sizes and with differing pr 
portions of the two materials, and fixed 
upon the proportions indicated. In none ot 


them did the glycerine come to the surtac 


as stated Perhaps a different 





glycerine would have acted 


Your correspondent says that he used “th: 


best glycerine that could be obt 


la givcer 


Probably the ordinary commer 


ine which would likely contain som 
water, would have answered the pu 
pose better Then there may have been 
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The Genus Employer. 






































































heir usefulness by his ill-trmed inter 
ference He never starts a man out with 
clear instructions, and the result is that 


he 


complish next to nothing 


iithough has excellent assistants they 
Having few 
no instructions, they start a job in what 
ems to them the best way, and when they 


he 


entirely 


and 
different I 


where one of his draftsmen killed 


get it done along wants 


of 


comes 


omething know 


(ie Ca S¢ 


time for three months on a job because he 


could not get enough information to go 
lead. That sounds like a fish story, but 
absolutely true 
Phere certain shop in which th 
writer once held an executive position 
he owner is a man noted for his rough 


rdialitv. Generally he is popular among 


liis employees, and unquestionably he has 


aid those 


to go into ventures of their own 


done much to of them who have 


left hi 


Still in private talks he has often spoken 
to me of his men as animals and damned 
them for their incompetence, simply be 
cause they had failed to accomplish things 
he ought not to have expected of them 


his same man was continually complain 
ing of the drawing-room in general, saying 
My 


required frequent conferences with 


that he couldn't get any work from it 
duties 
the head draftsman and I had an excellent 
opportunity to judge of the efficiency of 


} : 


gan 


department, both in personnel and or 
and it certainly 
(And here 


part of the affair, for everyone in the draw 


ation, impressed me 


very highly comes the amusing 


Ing-room agreed that if “the bos were 
only s notional and better able to digest 
his id before ordering changes, there 
would be little or no trouble in getting out 


ter work and much more of it 





Of course the draftsmen couldn't tell “the 
boss” that 1f he would stay away from 
the drawing room their department would 
make better showing Ile was paying 
them d had right to run for his 
nione still the feeling was strong that 
thev we tld like to disel rae th boss 

\lthough the matter did not directly con 

sympathies were with 

drawing-room, as I knew only too well the 
weak f our common employer for 
giving ill-considered orders and for nee 
lect ne te ve the oi I Y the prone 


the more s iccesstul will he be Direc 
tion nd cautions should be given befere 
e wi is begun instead of after it 1s 
poiled. Foresig] he most important 
ponent of executive ability, and by this 

I mean the nd of foresight that enables 
Y. ot onl » anticipate trouble, but to 

¢ he precau ms nec ry ft L\ d it 
kre i chief engineer who i remar] 

ly brilliant man, with an intellect quick 
ehining and the ability to handle fig 

ure t that few can fo vel t 
Wan is a notorious failure and never re 
mains with a concern very long, simply 
because he does not know how to get the 
best out of his subordinates. The man is 
ealous of them and is constantly impairing 
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Tecumseh Swift's article on understudies 
for 
many a day and it points out the fact that 
at 


is one of‘the best things I have read 


has made really gre corporations possi 


ble. Incidentally it leads us to the reasons 
for the failure of some large concerns to 
grow still larger 

\Mlany a concern grows rapidly to a cet 
ain point because of the marked ability 
of its head and then ceases to grow because 


this able man’s selfishness or conceit, or 


both, has left the concern without under 
tudies able to take the new parts in the 

st resulting from a_ longs program 
Conscious of his ability to accomplish 


much, he has discouraged others who 


would have attempted to carry part of his 
load \rrogant in his success, he has re 
fused to appreciate the suggestions of his 
subordinates, and the business has ceased 


0 grow when it was perhaps just ripe for 
expansion 


\ draftsman of large experience was en 





RIVET DIAMETERS ACCORD! 
gaged by the chief engineer of a large 
factory to work out the plans of a new 
plant. X, as we will call him, reported 
directly to the C. E., who put him to work 


without © introducing him to the head 


ven 


draftsman, a discourtesy to the la 
could not fail to strike X, though was 
never mentioned 

X and the head draftsman, being both 
gentlemen and engineers of ability, soon 
ecame warm friends and each highly ap 
pre ed the other, in spite of the some 
wl mmalous circumstances surround 
g their first contact. Change were 
1umerous in the drawing-room » that 
ifter three months X was senior to all ex 
cept the head draftsman. Finally the latter 
old NX he hed resigned d pposed X 
would succeed him. X was grieved to lose 
the companionship of a man he had learned 
to admire; and the more so as he felt only 
1 certain that his friend's supposition 
s to the succession would not prove cor 


rect 


other associates, 


x 





4 


MM unic 


Cal 


( 


( 


who were 





Se pte mber 


] 
| 


disapp nted 
They all 


h 


pre 


s 





at losing their excellent head 
expressed the hope tl xX would be 
moted, but X v | man too w 
believe this possible \ ft r an interre 
f a few days lew draftsman 
rrought in bv the C. | d s ed 
board formerly ocupied by the heac 
One of the draftsmen knew tl I 
ind introduce m to his a ( es 
C. E. had neglected ti . \bo 
weeks later the C. E. announced thi 
new man was the head draftsma1 
tardy recognition on his par For 
months rep 
the Cc r | to 1 
to the t the 
picked a quarrel with X on the fli 
pretext and X I ft, followed by the 
wishes of ali the boys, excepting, of cours« 























the head. When X applied to another con 
cern for a position he was so highly re¢ 
154 
7% 14, 1% 4 ; 74 
se of Plates T American Machini 
NG TO BACH’S FORMULA 
ommended by the firm he ha¢ eft that 
he worked right into the posit 
Perhaps that is the kind of recognition 
‘A Draftsman” had in mind when he said 
that a really good man was sure to ge 
recognition Somehow does not mee 
with my views r with those expresse 
n Tecumseh Swift's icl inde 
studie | () JJANS] 
Why Should the Right Side Lead? 
Iditor American Machinis 
Che questi s ( ‘ 
nd to others » the f there 
ny, for having thi rey fa duplex 
wine leading eft lt d 
loes not m differet whi 
pu ads, b t 1 r n 
facturers think that way I nind 
case which occurred seve ears ag 
when at d-styl sid comotive 
br ¢ het | X | ad yet viven 
the forge shoy e forged 

















September 17, 1903 AMERICAN MACHINIST 133 


it was finished and ready for the was a_ sour ot delay nd extra ex N 
hop it was noticed that the forger pet 
| made a mistake and had the left crank i know of still another instance wher 
ling. The superintendent ordered it r the shaft was finished and machined and 
d to the forge shop, to be twisted so d Q 
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Air Cushion Resistance. 


We have received tl f 
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Safe Bearing Pressure for Large Journals. 


BY F. W. SALMON 
Mr 


look to him 


the large experience of 


| d nN Reynolds, Ww 


(Owing to 


1 
naturally 


i reliable guide on this subject, and 

e find that some time ago he stated that 
in bearing. to be safe against undue 

g houle Ti Tt uch a size hat he 
wroduct of the square root of the speed ot 
rubbing surface in feet per second multi 


ed by the pressure in pounds per square 
an Ol projected area should neve! exceed 
e constant number 375 for an horizontal 


engine, or 300 for a vertical engine when 
the shaft was lifted at every revolution 
In actual practice we find that locom 


ve main driving boxes in some cases give 


mstant as high as 585, but this 1s ac 


cooling action oft 


unted for by the 


t 

Qn this ba the writer has worked out 
for | OW] mvenrence the accompanving 
diagram, Fig. 1 gives the velocity of rub 
bin n teet per minute and pel second for 
hafts from 4 to 17 inches diameter and 
for speeds from 60 to 140 revolutions pet 
minute, and Fig. 2 gives the loads pet 
quare inch for various velocities and for 
various constants. To use the former dia 


gram, trace upward from the revolutions 


per 


minute to the diagonal giving the di 


meter lracing thence to the right or left 
will give the velocity Po use the second 
diagram, trace upward from the rubbing 
velocity to the curve for the desired con 

int, whenee tracing to the left will give 
the corresponding pressure per square 
ol 


Tool Steel and the Steel Man. 


it came up that you would like to 


When 


| il rye more about tool steel | had 
ne imple cases prepared to show the 
etter of heat on ste Phe first sample 
, ool steel in the natural bar: the 
econd, hardened in low heat: the third, 
erheated, and the fourth, burned. These 
mples will be in the hall for distribution, 
( | want each one of vou to take ( 
d that some of vou will check off. the 
‘ f those who get them, so that we 
n send one to each of the members wl 
fortunate enough to le present I 
Butfalo meeting 
If anvone were to ask me what was tl 
| method of hardening ee 
would remind me of a case once when | 
was working in the shop. One of the boys 
1 in advertisement how to get rich 


ve eadily, impossible to fail, if instruc 
tions were followed. He sent the required 
dollar for the advice, and received Get 
Il] vou can and keep all you get If any 
ne were to ask me how to harden too 
teel TI would sav. get the right heat and 
co it properly When vou start out 
ere possibly something else to con 
det The blacksmith has it all in’ his 
hand He can, as 1f by magic, make it 
ft, like lead, or hard as glass \ trav 
el nee came along on cold night and 
topped at a hermit’s hut He blew o1 
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his fingers and the hermit asked him what cooling and the contraction naturally 
he did that for and he replied, “To warm pull away from it. It is a wond 
them.” When eating his gruel he blew on that it is possible to heat a piece of 
the spoon, and the hermit wanted to know © steel and put it in water and not hay 
what it Was done for, and he answered, tall ill to pieces It 1s because the tens 
0 cool it Che hermit thought the strength is so great, greater than the stres 
| . 4 g g g g 
traveler a magician. The blacksmith heats f equally distributed. | ve seer 
teel and puts it in water to get It soft, break right in two in irdening | . 
ind he heats it and p l Watel hat these rails were made of was prett 
get it hard clo tO 200.000 pound to the square 
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‘ SERERRESE YT" 
si 0 SO Ww = 100 1lW 120 i” ah 
Revol per \ i {J al { 
UBBING VELOCITY OF JOURNALS 
\s you say, tor te cracks 1 am not n tensile net! “O < 
going to tell you why it cracks 1 will tell Phere i he «¢ 
vou whv'it doesnt crac It the stec s strength required to bt tot 10 n 
uniformly heated and e stress equally pounds, 5,000 ns, and whe 
distributed will never crack Every came in two it was evide it ere V 
time a prece f tool ste s heated and hat mu strain exerted 1 here 
put in water, there are millions of intern It marvelous. th: \\ 
strams It cools first « Ne Outside ind metic Vine Is p 1 \ el 
very slowly tow ird thre cente | n sid Phe dl t cdistrib 2 samp 
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it leave it out? We made self-hardening ower line holds the story, and this makes is true, but holding it shyly and secret 
|, loading it with 2.8 per cent. carbon each vertical column show a series of re not all spread before the eye in daylig 
the tal lt impos ible for wrdinary ited totals compared by as ngle glance to be surveyed and estimated, at larg: 
teel to take up more than 1™% per cent of the manager's ey in any detail, by a single comprehens: 
rbor If a greater per cent. is added, 11 So we find this big book in almost every gianc 
( rut rraphitic carb \\ ctory syste f accounting Details g Che scroll was before d 
vering the carbor din irds acceptably, but for the grand ird, in the imperishable 
re th ngsten little b ittic til it total, the « np 1 e go back t Baby Mian ¢ \ tablet Vv ! ( 
» six-tenth | the fi m first practice ne ead t ool he ¢ B acl d 
re we to go out and Head Lines 
}? ~ a —~ 
Burn your stee / { t 
—_ a L 
t et 1 ! ailroa - Vs = 2) 





Pratt's Record Scroll. : — L 





< . , 
| 
| 


BY HORACE L. ARNOLD _ os sh 
(ine principal difference between tl ) ° ( j 
iop and the factory 1 found in then — % | 
cord | ae ; 
Phe old-time smith chalked up account 4 
nthe nithy door, and carried the re ayy ° 
! 


the shop history in his head. We don’ 


ngs that way y more We m 
1 ] ] ‘ ] 


ittie Cards, Witl Nice ttle rOWs ) } 









rures on them, and we keep them in 1 










ttle boxes of polished quartered oal 








, 
Phe 


] + 1] 7) 


lown without an attendant as well as w 





ninute, carry loads from the small 






to many tons, and are greatly varied in 





ils, so that the one-line specification 





single elevator requires over forty hx 





ngs of item columns to tell what is wante 












room, with space for remarks between t] 





groups of allied headings, ail demandin 







record. It is almost needless to say t 








this record should be permanent, should 






subjected to the least possible wear in us 





ind should be complete, integral and can 






1! ~ 
ible of indefinite expansion 





These conditions evidently cannot be m 







FIG. I. C. R. PRATT’S SCROLL RECORD wound scrollwise from one roll to an 






ill covered vy glass, and subjected 





megatherium of a book, a load for agrown same as the smith chalked up his years 





neither the touch of hands nor the con 





person, often with pages as much as 22 business on the smithy door 







: 1 , : -cescible th ‘ hinge in th 
titles, so as to make one line straight) column comparison, no matter how com eadily accessible than anything in the w 







across this big page tell some complete — plete 1 card records are, because the 





1 
i 


story for some fixed space of time. Then card records are safe and snug 





1 ] } 


for the next equal space of time the next little boxes, holding all the information, tt ipies little room, and may be extend 
| | g 





inches wide each, opening out to a single In the factory, as in commercial ac mination of a dust-laden atmospher 

: » > " o 00 S Doon t %o cere 1] > 

flat sheet 44 inches wide, and the whole counting, there is an urgent demand for a For drawing-room use, Pratt croll ay 
} 7. ] tr Ise _— 

head printed with a vast assemblage of general exhibit, one line entry, vertical pears to afford a straight-line record mer 


in their could possibly be. It is boldly legible, oc 


go at any rate from 35 to 300 feet pet 


t 


by a book of separate leaves, but obviously 


other under a stationary line of headings 




















\ 


for constant reference Ith the drawing 


1 sheet 33 inches wide for the straight line 


an be met by a sheet of sufficient width 


L\ 


1f a book (no matter how bound) or cards 
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iny degré \s it n ls this 
ique tallatio1 he enti! 
evator product of tl factory, tro 
Pes ' = column 
nos ( No Ney 
¢ P } XN — 
yy \ 1 ( 
t if B Q nex 
x1m S ( \I | 
x t N Wor 
' 
read 
, f al , 
. i 
iwilhg )) ad ol! I 1 ) 
ly ; ' 
d sheet xt ne by d | 
ftsmat Phe wi f this shee 
3 mci mp rc f 
ngle ty] f hine product ut 
eS re ra er t t n of y 
» roll inte ( | ily mu an 
dth n t tne sed if t g lesirab 
ld SeVeE n 1 ght | ‘ 
1 ( S ( 1) t y 
\gan takes up 
t fa tac \ 
4 ’ ( ? tt 
nes y ) ‘ 
ch n¢ a ] ft 
| ‘ 
ce t rt tac ) ¢ iT 
nd commer 1 1 
‘ S t g mT no S( 
i¢ t o t P| < V1 7 
< 1 S ie) re ( 
iches lept 8) 114 S 1 t rey S 
<!4x20 it . ear opening The pane 
ect 18 33 es wide by 15 ft 9 
e cranl ipplied t ] 1 
S inches rac ind the i ( whi 
he crank is fastened b ‘ rew 1s 
ich diametet Che cas f polished 
juartered oak, 1s et on top of one chest 
1 drawers and is backed up by another 
ibinet of the same sort having nothing to 
1O Wil h tii scroll Che base s ipport dos S 
elate functionally to the scroll se. as it 
s a well under the ink en n which 
he tension weight travels up and down, 
s will be explained The case has the 
back and four sides joined, and a top and 
yottom rail fixed to the front The sasl 


op so that the ish can hang stra ght 
down, and give access to the scroll for ir 
cription. Eacl ne record begins w 
the items ending with the building 
ocation,, and mav no ) ( mpl ed by 
the “Placed in Operation” date for a 1 
siderable tim Inscriptions must be made 
, 


with the sheet in vertical pos 
The 
two rollers so rie 


flat, 


mechanica 


ind alw 





tension. This effect is had by ins of 
i steel tape. fastened to botl ollers nd 


having a loop to which a tension weg 
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have all been taught that in gearing De 77 sm I 
kinds t woth and space should b n pitch t vy the pit cil nfer 
e thickne it the pitch line nd ‘ ‘ OSO get .0220 e tangent t 
rse t correct and necessary 1 a. ‘ tt he \ 
} ¢ +1 
slaw off coms. bel aes stan Me | 9 ne give rathe aia 
1 e | y } , 
e har T ror many tus to grasp ( I I ) t &s 
¢ +1 oo ty f not} ind liamet ‘ ' et mit | 
] ’ ‘ ; 
\ Mmper ‘ I 
] f the worm and wor yt v ei . % gt ! 
: 1 
\ l I the ) p— { { worm Vv nee p 
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Simply turning the crank disclos 1 m 
re surtace nd 1 ¢ no f the ‘ ‘ nine 
) ai mnvenient ‘ n I ' 
Cutting Worms and Wormwheels. Bar is 


WALTER GRIBBEN | vit ‘ r for & » fe 













full depth, .o83 inch 


\ 4o-tooth worm wheel was required to 


driven by a worm having 2 threads per 


nch; 2 per inch linear is equal to 6.2832 
diametral pitch In this case a 6-pitch 
cutter would be used, as it happened to be 
mong the shop's resources, although it 
vas coarser than the linear pitch of the 


‘ , 
worm, and would make worm-wheel teeth 


40 X .5 
7U 


rifle thin 6.367, the pitch 


diameter of worm wheel, and, adding the 
sual .333 for 6 pitch, we get 6.367 + .333 

6.700 for the outside diameter of blank 
\s the worm was to be 2.75 inches outside 
liameter, the pitch diameter would be .333 


pitch 


Dividing the linear 





naller Ol 2 417 
5 by the pitch circumference 7.595. we get 
06584, the tangent of 3° 46’, which 1s the 
ile of the helix. By setting the milling 
machine thle to this angle and gashing 
depth ot 300 | the vertical feed, we 
get a worm wheel of the same pitch as the 
2 per inch worm, only the = spac are 
thicker than the teeth, so that when the 
thread cut on the worm we would have 
to use a tool thinner than the regular 2 
vr inch thread would call for Phe pre 
mount that the worm thre id s to be 


compute d 
latheman 


preter and try on this part 


ob. as he 1 perfectly sale iI his 


tool is not any thicker than the tooth of 
the worm wheel that 1s already cut, and if 
e works with ordinary care after he gets 

thread to the full depth 

Graphic Representation of Logarithms. 

BY M. 1 

With the widening use which ts now 
wing made of experimental formulas in 
electrical, mechanical and steam engineet 
ng, not to speak of thermodynamic and 
physical calculations, the need for a work 


] 


logarithms is beeom 


ng knowledge of 


ne 


evident Phe student who has 


ncereasingly 


algebra will 


of 
ditheult 


an elementary knowledg¢ 
one, but 
apt 


Inquiring 


~ 


not find the subject 


there are one or two points which are 


embarrass the possessor of an 


mind who is not alwavs ready to. take 
things for granted The detinition of a 
logarithm offers a case in point. Generally 
the student reads that “a common loga 


hm of a number is that power to which 
10 must be raised to equal the given num 
er.’ Then follow simple examples, as 
100 io, from whence it appears that, 
the power to which 10 has to be 

raised to give 100, therefore 2 1s the log: 


thm of 100 


student will offer no objec 


and will 


hat by following the argument to its log 


log. 1,000 2, 


] 
LAV ¢ 


1”. 10,000 j, log. 10 1, etc. But when 


asked to admit that log. 20 1.301 


¢., that 20 10'3°'_the possibility of 


expressing numbers as fractional 


powers 
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of 10 has to be conceded It is here that 


the trouble begins, and it is in this connec 


tion that the following considerations are 


submitted—not as affording conclusive 


proof, but rather as an alternative method 


of examining the subject in a general way 


which may prove helpful to those who 


have experi need the difficulty referred t 


On an indefinite base line two ordinates, 


and hence 


base line 
ordinate 

each suce 
are found 
ber of 1 
curve Ft / 


is sh 


ties, 
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1QO3 


4 





this graduation is found o1 

at the foot of the intermedi: 
I. Repeating the operation 1 
essive pair of ordinates as the 
’ we can obtain any d sired 1 
itermediate values and draw 
’S through their upper extre 
own Phe line 1 B, tirst divide 


into 10 equal parts, may be convenient] 














1 R and BS, are placed at any convenient = subdivided as desired, the main divisio1 
distance apart and of such lengths that being numbered 1.0, 1.1, 1.2, ete The bas 
{KR represents 10 and BS 100 units on 10, being understood, need not be repeater 
any suitable scale selected The base of Similarly, ordinate hb S May be divided ai 
AR is marked 1o®® and the base of BS subdivided, as necessary, the main divisio1 
107°, these being the whole number powers being figured as shown 
if 10 to which these ordinate values cor Po use the diagram (which s dl | 
respond It is clear that if this method drawn on a much larger scale 
was extended. we should have a series of © any number on BS as 20, draw hori 
irdinates distant .f B apart whose ngths tal to meet the curve at / ind follo 
would represent 10, 100, 1,000, 10,000, ctc from this pomnt vertically dow1 1 » tl 
vhile the base-line graduations w uld cor hase whereo \ read the valu 301 
responding } 10. 10, 10°, 10. ete In hat f er to which 10 must bi tised t 
= 
/ 
j 
/ 
/ 
/ 
/ 
a 
J 1.62 
P 
ks " 
g [A E i B 
10 10 0 
10 
oi 1 3 4 = 
- dime a la 
GRAPHIC REPRESENT ON OF LOGARITHMS 
other words, the linate Jengths woul 0 1 othe vords ( 
constitute a ser ff numbers in geo l m of 20 Similarly 30 01 s 
etrical progression, while the correspond owed car " \ ( | 
ing indices of 10 ‘ .& 2 & a give | vhile 43.5 Q 
would form series Of numbers in arit 1.6038, he ur 
metical progression vosstble value o1 S betwe O an 0) 
If now we had given the ordinate at eng I dont VAs 
( 10) and tl it it shown ) 1 OOO gram forms I xg I 
he ordinate midway betwee ther garithn diner \ I 
vould be he geome ( nean of -f and ( pp tT t thr defi + 
es use \ Log 
Hence 1 Vall Wa 4 10 1.000 
ea st rt umbers ) 
100, s alre vd vn But what is true : k 
vy? ’ 4 \ ft ) 
tthe m ordinates dbe equally true 28'¢55 ve lefi 
rf the itermedia since le ordinate 5 
YCcnne LET Th s¢ COTTE ( | 1t10 . pros? 
- . : One other p ‘ 
Vherefore,.to tind the length of the mean 
It Vil ( C4 ed t we @g 
rdinate / WW ¢ ( 4 10 100 — ee ae Sime “ 
4 1,000 31.0 Als is e base ln powers of Oo that = j j ( , 
values increase 1n at rithmet ratio, the ilues of 10 OO. 1.000, etc ir. reversing 
™ m minmeuneares j S [--2 a the order 1.000, 100, 10, Oo 
aes Pe 2 '™ tenth of the value preceding it. Following 




















Sy 


sadime sequence I s opvi S 
nate at Fk w | \¢ Vaile f 
BR), while if the diagrar ; 
er extended, « aT ite ( 
own) would be o1 (/ G 
e same time the ast ie n g 
ns would run 0.9, 0.8, 0.7 oO 
[ \tter Passing oO, \ u 
gative values running 2 
( the nuinbers ncreasing 
cal sense, while the Wes « 
ugebraic sense 
Confining out tention > 
Fs it will be seen that t d-« 
it O.5 ¢ LSE me 
aie 2 10 { ) ( 
vill bye eq i ( / 
IO 
seen that any ord te \ 
ri enth the hight ot 
nat on Hlenee if 
rdinates on tentol 1 
inging their numerical desig 
i) reproduce the Tiel P o 
( base B is \ r re 
S 1 S ne-tent 
ues. in king 1 
inge in the base uk 
( ery nstance r ( 
gina Tea] fey 
ween T and 10 
\ little efiect \\ 
xactly similar 1 ( 
er powers of 10 he « 
sented by thr ( ‘ 
ultiple of tl S sca ead 
ccompantes by ‘ ddi 
ise T¢ dings nd eac Ve 
i subti ct I tro 
gs Phe itter point - st 
gram by t dditior 
wing the odified re 9 
cales It w r ‘ t 
e BS scak re fe eC 
cima po CeSs ( 
le for he esp | 
ch Valle ed 
he value immediately 
ler 1.Q IK ( . ‘ 
vhile under oO ‘ 
I Q. W 51 S ‘ 
pressed in tl 7 a | 
find no difficu pe ae , 
n either « ecty f h, , 
he tact ? + + o . 
CC oT Tribe ( 
eased Wy P ‘ 
d I ] \ 
mie the , 7 | 
| Anothet \ H 
g of the g of 
OOW¢ ( | u O 
rec ri¢ lo 
’ ill + 1 eT 
ogat ? ivvy 
equ to (yf t 
1.6416: tl 
1¢ }.0416 
| : nee 
10146 4.6416 
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IN ession (2) I il 14 
s two be squared na Like cube T 1 ¢ 
KCl tf the square »> iriv, express 
I means t { 2 ed 1 ] 
6.006 powel Iie t 0.000 1 t 
to be lake ot ‘ esult a 1 } 
ner tite mie 2 \ garitnt 
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Newspaper Description of Sewing Machine Man 
ufacturing. 
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The Inviolability of Contracts. 
m absurd for us to se 
to lecture our readers n the imp 
F 


agreement 


iding 


igreement upon 


toot 
LO] 


wh: 
ndisputab 


ain genet 


cts temporarily disadvantag 
Now, why should 


law 


ind 
build 


ind 


them there be 


there, one for, say, the machine 


er, the engine builder, as between him 
and 


lf the 


his customers, another law to apply 


Why 


should there be a binding obligation upon 


when he is hims: customer ? 
those who agree to take the products of his 
cupola that does not equally apply to the 
product of the blast furnace of which he is 
seems that to some 
the 


comes 1n when playing the game of heads, 


a customer? It men 


there is a difference, difference that 


I win; tails, you lose. There are men, we 


are credibly told, who insisted upon their 
full quota of iron “as per agreement” when 


prices went up to six or seven dollars a 


ton above the price agreed upon, who im 
mediately that prices went below their fig 


ures “canceled their orders.” Is there one 


who has done this thing who would he 


willing to have the great world know of it? 
It ought not to be as safe as it is to play 


this game This 1s one of the factors of 
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and derangement that 
Wage earn 


ong 
imal 


unsafety 


liminated 


The Premium Plan Misrepresented. 
the Buffalo co ae £ 4] 


\laster 


rimation 
nd 


sos Va 
lig lad 


Looking up the reference, 


acine 
a paragraph of an articl 
tion of Industrial Efficiency and Industrial 


John | 


the cited portion being as 


Prosperity” by Mr haw 
ours): 

Trade 
United 


+] 


up to the 


‘From the Board reports 


Kingdom 


end of ISgo 


profit-sharing in the 
may be found that 
over one hundred and seventy-eight firms 
had | 
their employees, 
had 
longer or shorter periods of trial.” 

We charitably \ir 
has confounded the premium plan with the 


schemes of profit sharing wit 


I & 
total 


that of th’s 
after 


tried 
and 


ninety-four discontinued them, 


assume that Kean 


profit-sharing plan, and hence misunder 


stood the figures which he quotes, although 
it is impossible to understand how such a 
Che arti 


clearly be 


mistake could have been mad 
cle quoted from distinguishes 
fact, in 


Thus, 


tween the two plans, and is, in 


endorsement of the premium plan 
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ind made statements which are the direct nterest and rent d to foreigners, 1 
pposite oT the tt it} Pe | \MERI 1 , : , WI 
large ) 1) )) . Cxce 
Prosperity by Exports. <ports going e form of 


Under the heading “‘Proofs of Prospe: hinery, because that 1 ois. cathiaitiie 


ty’’ we find, in a leading daily paper, a1 nd prosperity of 1 hinery inter 











editorial giving the figures of exports dut t is folly for us to be d d 
ng a recent period, showing an increas ing that in proportion as we owe continu 
f many millions, this being all cited as jng obligations to persons residing in for 
in evidence of our increasing prosperity eign countres and meet those obligations 
Chis, it seems to us, is very queer log y export we Q! . | country ri 
It has been shown conclusively by official e the fallacy or ‘Jen we have onl 
atistics that there is no return whatever to imagine it carried out to tl ‘mit. and 
for our excess of exports over imports people residing abroad wning a 
ind this means nothing else than that all tocks. all our bonds and a ’ d — - 





such excess goes to Europe in payment ot We would then have to exp - hon? 


dividends on stocks, interest on bonds, and we could produce to pay dividends, 11 ae 

yf rents for American lands held by fot est and rents. Would we grow richer 

eigners; and how a country which thus” aq country in doing that We trow not f f esig . 
exports a large share of its resources in . vl t ‘ g d 
payment to those who, in a sense, own The | n of Congress at Washing tting 

such resources, can be considered as _ be ton, D. ¢ want ) procure following nov I gie ¢ / v 
ing thereby made prosperous, passes out nbet f the AMERICAN MACHINIST to ne g ld 




































jO 
nges are provided, the quadrant being 
designed as to obviate the readjusting 
f the entire train of gears to each new 
ge geal Nine change gears are or 
narily furnished, thus providing a total 


f sixty ree threading and turning feeds 
I these ives Is ndicated on the 
lex plate at the front of the gear box, 
d by e movement of a hand wheel 
pont brought direct] tbove the 
it ed thread ot feed, this indicating at 
‘ me time the number of the change 
ra equired on the stud, and also auto 
\ rranging the gears in the bo 
for hread or feed desired Four of 
‘ ges in the box are obtained by 
f the upper hand-wheel and three 
ver Phe range of threads whicl 
av be cut from one in eight inche 
per inch; the feeds for turning 
or om .006 to .75 inch per turn of 
lle kor left-hand screw cutting, the 
CVE ed by nean toa tumbler 
ounted on the end of the head 
nd without imterposing an idler 
{ Phe ithe bed . if t] drop \ 
pattern: the spindle is driven through pow 
tul gearing trom a cone wunted o1 } 
dependent spindle : the carriage 
deep bridge made possible by the 
py \ bed Phe compound rest is fitted 


ils 


pe! .and power Cl ss and angu 
his lathe is built 


Works ( 


provided 


Pool 


ompany 


AMERICAN 


MACHINIST 





Septen 19023 











by a and meshing respectively with ge 

d and ¢; f 1s a shaft which may be. moved 
longitudinally and clutched to either of 
these gears, and it may be driven theretor 


at two different rates of speed 


} 





feathered a gea 


haft 1s 


rives an internal gea 

spur geat the latter being mounted 

loosely on hub at the fron f plate 

which forms the back of the gear cas 

(sea which S eccentric shat 

meshes with eight gears vhich are i 

different diameters and mounted on shi 

shafts or plugs / located equidistant fr 

the central shaft The eigl hatts 

all movable endwise, and eacl Oot the VC% 
end with 


carried is provided at the inner 


clutch teeth Phe cireulat “As 











rangen 
forty 
turnings 
lig 

th 

Fig. 2 
ne ins 
ers ng 
throug] 
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be noticed that re VE reversing gears r which e1 < S the fr ‘ ey 
provided, the clutches cont! ng thes Ss ftoreed up ( 1g » 
ing operated from. the ip tie teed split ring closed ‘ gy sp 
rod s 1s geared direct from the screw d With this arrange he indle n ‘ 
yives a feed in the case of the O-111K 1 ( mped ta i I 
ne show1 ne-eighth as 1 the ring may lb ( t « g grl| t 
ew t ed | ( fees may re Lut illy sp dd git \ \ 1 ) 2 Vilg 
eased DS neans I pitch rod cl , 
t the gears is two rates t speed . 
follows that mm | is e1g@ht times as many ‘ 
~1xteen There re three ¢ inge gears pre 
vided for driving the lead screw—th« i 
quired gear cing slipped 1 plac | 
shown at g 1n the ectiona ew to tl l 
eft—and thus e number of changes f ' 
the screw 1s increased to forty-eight Phe 
circular gear MON s stamped at the CU re 
to correspond with numbers on the index “ . 
p'ate and may be set instantly to the r a \\ yd , 
quired positior The table shows at (( 1) ! ( ! 
glance whether the central driving shaft ) ! 
should be in or out: and if necessary 1 ; ~ 
LJ 
’ - - , 4 ’ 
shift change gears tor the feed screw, this 
is very readily done as the gear guard ) ‘ 
opens at the front This feed gear 1s PIG, 3 FIG ! 
A : dme " 
made by the Hamilton Machine Too 
Company, Hamilton, Ohio, and applied t Lele 
a full line of their lathes g \ 
the split ring ‘ ned nt e knurlk m ; 
CLAMPING DEVICE FOR MICROMETER CALIPEI ring is agait erated , e clamping 
5 s \ ‘ | \ 
We illustrate herewith an lamping ring cannot tur ven when the spindl er ae 
device the Brown & Sharpe Manufacturing ) ed a | 
Company have brought out for use on thei 
micrometer calipers. The half-tone shows Machinery Insurance in Germany. al 
micrometer with this clamp in place he Consul-General Oliver J. D. Hug ense of 
rangement vill be understood by rete end tro ( ure ‘ ; ' ' 
| 
g to the lit s. The knurled ring cerning a machinery is nce compat 
placed as s \ t milled in the e Stuttgarter Mit-una Ruckye che , 
icromete Mv, slips sp g rs Aktiengesells« tt (Aut x 1 = 
hich \ C1 « ~ ad ao fT t thi ne? ( 1 ! Stl v thr { 
pind | noth thre etua wearing e up ( ‘ 
9 g { | 
i he latt | ig, 2 the spindlk \mo thre ranche ‘ 
. wi ! o nd ‘ tere nk ‘ 
ed 1 Oo ec tw tte member 11 nadusts ’ nt 
| 
| 
| 
| A Technical Publicatiens. 
| 1) ID 
| @ 126 
1-4 .250 St 4 cin 
| .e@ 876 
i-2? 600 ~ ‘ 
5-8 626 ’ ' 
9-4 .760 ) ( 
7-8 676 
1éthe S 
1 eoe26 \ ) ‘ 
c] 1676 
6 8126 \ 
7 43796 prownesharpemte co 
9 5626 Providence RIT C A 26 i 4 
11 .6876 ay 
12 8126 No® ae i 
16 #876 a1 6e 
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} 1} } } } | LOVE } 
rm s Figs. 3 and 4, respe \ first place ‘ 
\ \t cit I 1¢ pit ring rik ) . , 
SCel tiie eta . ut way eaving CXPOsee » thre ‘ , 
inclined surt e. the pocket tormed whe yveathe! thre ‘ 1! t . 
the ring np ein knurled ring ecIng f eve ‘ ( ; 
}ust deep ( 1g t he otto t ( \ ) ri ‘ \ Bu it f . 
small roll 1 When ring ved by ral ( t le tine ! { 
the fingers (ring being prevented fron rance venefit e sad ‘ 
I y 1 1 (ie 1 t 1) 1 











fully digested and analyzed, in many cases 
diagrams 


Th 
} 


tube boiler 


author 
the 


attention chiefly 


con 


ders the watet boiler of 


and devotes his 
an introduction 


to that type Che book ha 


yy Dr. Thurston, in which it is highly rec- 
mended. It will be found of large in 
terest D ll who are interested in the phys 
i] prin pl which underlie boiler pei 
rmance rather than structural propor 
I al cle ul 


The Immediate Responsibility of the Engineer. 


If a man does not know how to apply 
it least one form of the forces of nature 
to the service of man he 1s not an engi- 
neer: and if he cannot do this more eco 


than an outsider no capitalist 
An 


physician or a 


nomically 
with common sense will employ him 
differs 


in that patients die and cases are 


engimect from a 


lawyer 
t without damaging the reputation of a 
these professions, 


member of either of 


while, on the other hand, an engineer's 
work must speak for itself The motto 
over Sir Christopher Wren’s tomb in St 
Pau might be adopted as that of the 


“Tf 


vou would see his monument, look around 


engineering profession as a whole: 


vou.’ Posterity camps on the trail of the 


engineer, and its conclusions, like the 
judgments of the Lord, are true and 
righteous altogether. Whether it be the 


aqueduct of Rome or the Brooklyn Bridge 


whether it be a generator at Niagara Falls 
or the switchboard of a New York power 


tation, it will either form a model from 


which other generations of engineers will 
expand into new conceptions to meet new 
needs, or it will become a beacon post to 
point out the way which is te be avoided 
Verily, it is no light thing to train up an 
the Nature!—E. H 


artist in forces of 


Vullin, before the Institute of Electrical 
kngineers 
Training Engineers in England. 
\larshal: Halstead, United States Con 
sul at Birmingham, contributes to a recent 


follows: 


the 


Consular Report as 
rhe 


engineers being regarded as of considera 
ble 


question of best way to train 
England at the present 


Heriot Watt 
London 


Importance in 


time, Principal Laurie, of 


College, Edinburgh, writes to the 


mes announcing an arrangement his in 
tution has made with some of the lead 
ng firms in Edinburgh which will enabl 


parents to give their sons a complete train 


engineers without 


having to send 


them first to a technical college and then 
arch for suitable firm in which to ap 
prentice them 


Mr. Laurie’s scheme is in 
he combination, in the course of instrue 


tion, of the technical colleges with that of 


the 


tual workshoy 9 ment t] 
actu workshop, agreement with 


1 


ginecring firms being that students shall 
wgin their apprenticeship before they have 
fi hed the college course, the appren 


shortened for the students 


} . ol . | 
oO obtain the technical college 


'¢ diplo 


mas So favorably was 


received 
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Edinburgh 


! s eral engineering firms In 

hat thev have agreed to take a number 

of college students into their works at 

reduced premiums and to shorten by one 
ear the term of apprenticeship, which 1s 
begin at the end of the student's second 
lege session, the complete course of 
raining the college for electrical and 


engineers and in the actual 


mechanic 


workshop taking from five to six ve: 


Personal. 
E. D with 
Clarke & Co., 
department of 


\mour, until recently 
Boston, is now in the sales 
Niles-Bement 


Pond 


New 


the 
Company, 
York 
Wm. J 
superintendent of the shops operated by 
Machine 


J., has resigned on ac 


Donovan, for a number of years 


the Chapin-Lov« Company, of 
New 
count of il] health 

J. H. Gill has posit 
professor of mechanical engineering at the 
Montana College of Me 


chanic Arts to accept a position as profes 


Orange, N 


resigned his ion as 


\griculture and 


mechanical and electrical 
the Jami S 


sor of 


engineetl 


ing at Milliken University, 


Decatur, Ill 


The Chair of Physics and Electrical 


gineering, at the Thomas S. Clarkson 
Memorial School of Technology has been 
filled by the Board of Trustees bv the ip 


| 
riggs Brackett, A. | 


pointment of Byron B 
and \ M ’ Sy racuse University and Ph ., 
Johns Hopkins University 

lhe 


ican Railway 


\met 
\ssocia 


Ryerson 


Executive Committee of the 
Master Mechanics’ 
tion has awarded the Joseph 1 
& Son Scholarship in 
Marsh, 


candidates 


Purdue University 
of Boston, Mass 


Arthur B 


Seventect ubmittec to the pre 


secrib unination, Mr. Marsh obtaining 
the best results in his examination 
Our ntributor, Mr. Howard A. Coombs, 
has resigned his position as examiner in 
the Patent Office, and will oper office 
316-317 McGill Building, Washington 
In addition to the usual duties of a patent 
solicitor for mechanical and electrical cases 
he will make a_= specialty of validity 
searches, domestic and foreigi | dd 
ion to his experien is examiner, M 
Coombs is a graduate f the Worcester 


Polytechnic Institute, ane 


efit of several vear residence abroad 


Obituary, 
Saunders, xpert iw maker 


| nglatr dl ail d j id 


e Disston Saw Company for 


James 1 an ¢ 


who learned the trade in 


1 
+} 
I 


worked for 


v vears, died in Philadelpl September 
7» ninety irs d 

Nicholas B. Lyon e of the mo 
widely know1 nd on highly esteemed 
men he maching trade, fo wenty 
years past with the B lard Machi Pox 
Company, Bridgeport, Conn.. died in Jet 


sey City, September 7. fiftv vears old. Mr 
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Lyons was earlier conne d ( 
Beggs & C 

Stephen J. Geogheg: ot e Fi 
Gillis & Geoghegan of this city, die 
Saratoga, September 7. He wi 
the pioneers in good heating and ve 
tion work, having becom« partner of 
firm of Cameron & Geoghegan 1S¢ 
This firm lasted but three years, b 

f Gillis & Geoghegan, soon after « 
lished, has a national reputat 

John Humphrey, manager and tre ( 
of the Humphrey Machin Compat 
Keene, N. H., died August 24, sixty-cig] 
years old. He was for many years a buil 
er of wood-working machinery, planet 


and special clothes-pin 
Claremont, N. H., and 
Vt.. and for th 


b indsaw S 
peg machines at 
\\ hite 


River Junction, 


past thirty years at Keene, where he d 
veloped the “XLCR” double horizon 
turbine, in which form he was _ pioneer 
His jolly competitors called it the ‘“doub 
hump” wheel, but have since been glad 
follow where he showed them the way 


log calipe: 


He also 


much used by sawmill men for 


devised the decimal ‘ 
comput 
He Was 


Mechanical 


nine 


the lumber a log will cut 
of the 


a mempel 


American Society of 


Engines rs nd one of the a ighty 


as the party visiting England and France 


1 | 1 17 
called 


In that vear are tamiltarily 


robably the best auth 





wheels in the United States \ 


of wate! 


man of sterling integrity and whose deat! 


is mourned by all who knew him 


above 1s kindly furnished us by Charles S 


Vt.] 


Beach, Bennington, 


Commercial Review. 


New York, Monday, Sept. 14, 1903 
There were no new developments 
fresh interest in the machinery industry 
during the past week. The general run « 

machinery men said that 


the situation was 
practically same as has existed for the 


few we 


past It was expected that som 
evidence of the fall activit pon whicl 
such great hopes have been based woul 
assert itself, but o I dvice ( th 
contrary 

| verywhere business Was ep ed ¢ 
qui Here and there a machinery me 
hant could be found who ight tl 


September would not bring about a 


ble change in the world of machinery. a 
though it was thought that mat house 
vould find that their busine for th 
mon would \ ! ] ( en 
even though e s d 

vy them either dur ng \ t Lug 

Ni t in vear bee irg 
m ot b ess hanging fire coul 
ar specified p S¢ tac 
which makes n nm peft 
particularly OS vhos rd 1 suf 
fered a retrogr« during past tw 
months. Machin me ( ‘ re] 


resented in the category of those who se¢ 
} 


good business in. si 
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dically wrong with the Western market 


for machinery. ‘The future 1s promising 
In interurban lines alone the prospect ts 
for heavy requirements [Hlinois is not 
eridironed with interurban roads as 1s the 


State of Ohio. not because the field 1s lack 


y WH popula moor ease of constructiol 
from pure neglect, and the building 
of these interurban lines will sooner. ot 


later furnish a vast business tor the powell 


ruitder Industrial shops also are genet 
illvw bats Lhere 1s doubtles- at present 
me backwardness in ordering boilers and 


engines because of expected lower prices 


Another retarding influence is the pos 
ibilities surrounding the steam turbin 


For some weeks the 5,000 horse-power tut 


bine which the General Electric Company 


has been building for the Commonwealth 


electric Company at the Twenty-second 


and Fisk street plant, in this city, has been 


vy, and great curiosit 


~ 


unning experimental 


\ 
has been excited among local power met 
is to the results. Visitors are not admit 
ed, and there 1s an understanding that 
those in a position to know are not to talk 
Gossip has it, however, that the turbine 
has developed about 6,500 horse-power and 
that it 1s working splendidly. It 1s said that 
the cost of this set is less than $120,000, as 
against $125,000 for the 5,000 horse-power 
Manhattan engine and $60,000 for the gen 
erator i decreased cost of me irly jO per 
cent Phe cost of operation, it is) stated 
unofhcially, will be the greater when rut 
ning under only half load. There is much 
prospective power that is waiting until 
definite results from this installation are 
made KNOWN, Not only f I electrical work 
uit for industrial establishments also 
Notwithstanding the present lull in’ de 


mand, the past month has been fairly fruit 


ful of trade By way of ilustration, the 
representatlv¢ ot Dar lara bowler maker 
vs that one dav this week he took three 
I geregating 1,800 horse-power, and 
it contracts for boilers and engines of 
ke that 500 horse power ¢ ch are fairly 


\ prominent factor of the present ele 
trical machinery trade in the West is th 


quipment of old machines in shops indi 


‘ 
vidually his requires considerable worl 
the peeds of each machine must b 


termined and different cogs and pinions 
provided C)rie lara ke cal machine shop 

is Just given the contract to thus equi 
thout 100 machine tools Perhap the in 
dustrial part of the electrical machinery 
trade is Just now more active than railroad 
work, but the general impression in_ the 
trade is that business inclines to be quiet 
The representatives of manufacturers art 

king much that way, but when the or 
ders given during the past month are ag 


gregated th 


¢ results are reasonably satis 
factory \ large portion of the trade has 


wen the sale of small motors for individua 


Phe Library Bureau, of Chicago, mani 


tacturers of office furniture, 
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They have purchased 150 horse-power 1 


operation of their shops 


plant recently 
American Book Company, Cinecinnat!, Ohio 
200 horse ~ wel 


for driving motors to operat 


erator for the new plant to 


Crocker-Wheelet 
in the new plant under construction here 


one 300-kilowatt get 


Company, Woodstock 


Cold Rolled Steel Shafting—2.goc. t 
store Tor Das s1Zes | 
Copper Lal super Ingo 13 
2 ( ( “trolvtie 13ye (A 1346 cast 2 
13 aq i3 ( 
Pio Tu In 5- and 10-to1 s. ft 
New York 20.75 (a 27% 





Speltet 5 75 (a 6.00% 
\ntimony—Cookson’s, 7 ( 7'4¢.; H 
lett . ( a {> thet yT nds 6) 
ir () t’rime ( \ OS TO 7 ( 
rding ’ l nd qual t I 2 
from one barre ) » large lots 


Manufacturers. 


The Ideal Stove & Foundry Company 
plant, Daleville, Ind., has been burned 

The mills of the Falls Knitting Compa 
Lloosic hacls, N. Y., have been burned 

J. Db. Hodges and associates have decide: 


to build a Knitting plant at Augusta, Ga 


Christie Brothers & Co.'s asket and trun 


factories, Amherst, N. S.. have been burned 

At Waterloo tla.) the Union Mill Com 
pany will ereet a two-story brick and iro 
factory 

The Holley Motor Company, Bradford, Da 
has been granted a permit for an addition 
its plant 

It is reported from Newport, Vt.. that fire 


as destroyed the pulp mills o 


Ing & Co 


Kk. Ff. Spauld 


rhe Soule Mills Corporation, New Bedford 
Mass... is about starting to extend its weave 
shed 252x110x132 feet 

Chattanooga (Tenn.) Bottle & Glass Man 
facturing Company wili double the capac 
f 


its plant and add new machinery 

The American Net & Twine Company 
about to erect a three-story brick factor 
140x6S feet, at East Cambridge, Mass 

Phe Cedartown Cotton Company Ceda 


town, Ga... has arranged to add more max 


ery, both to the Josephine mills and Wahne 
mills 

The Hogan Manufacturing Company, Hat 
ford. Conn maker of plumbers upplies, ha 
purchased a site for the ereetion of a ome 


The factory of the Walker Carriage Con 
pany Merrimac Mass has been consid 
il 


ably damaged \ ire It Wi soon be 


paired 








Miscellaneous Wants. 


tdrvertisements acill be inserted under ti 


should he sent to reach us not later than Sat 


head at 25 cents a line each insertio: Copy 


vuvrdau morning for the ensuing reek'’s issue 


tnsewers addressed to our care ril he 


warded 


(rrant (rears See upper corner, page é- 
Caliper cac. free Ek. G. Smith, Columbia, I: 
Punches & dies. Wal.M.Wks.,Waltham,Mas 
Steam plants Fests and reports (ieo. M 


Mave Monadnock Block, Chicago 


Will buy or pay royalty for good patented 
machine or tool. Box 282, AMer. Macu 


Working drawing made at close competitlo 
prices P.O; Box 43, New Llaven, Conn 
Machinery designed for any purpose EK. ¢ 


Wildes, M. E.. 125 W y3d st.. New York 
Wanted —Patented — speciaities of meri 

Address Power Specialty Co., Buffalo, N.Y 
Light and tine mach’y to order; models and 


elec. work specialty Kk. O. Chase, Newark, N. J 





Send for a copy of “Dies and Diemaking 
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Determining Design Constants From Practice. 


BY SANFORD A 


MOSS 


he purpose of this article is to give a 
stematic method for working up known 
ata from a certain type of existing ma 
nes, so as to obtain the various stresses 
ng pressures and other design 

nts. These constants are then available 
design of new machines of the same 

ype, and their use insures su sful oper 
Che use of constants det ed by ex 

( ence fron pre us i nes, eithe 
utively or expl ly, 1s of course the 
SIS of ill if chine cle sigl nd thie my 
elty is the systematic precedure r¢ 


utlined 


Che formulas for the various dimen 


ons of parts of a machine involve two 
types of design constants, which may be 
ermed general and special. Stresses, bear 

ng pressures and tactors of satety are ge 
eral design constants, and the values di 

termined from a particular case are ap 


Ratios of 
sp 
tor a 


plicable under other conditions 


ne part of a machine to another are 
ial design constants and hold only 


\s 
pin ota 


particular set of conditions an exain 


ple, consider the crank steam oO! 


gas engine [lf we determine a_ propet 


alue for the stress in a crank pin, this 


nay be used under a ( of circum 
tances, and 1s therefore a general design 
constant. As will be shi resently, for 
center cranl Oli t 10 rT the 
meter of tl ink pin t t] vlinde 
diameter depends ( iximum pt 
e, the allowee : d the ratio of 
e cvlinder diametet to the distance ¢ 
tween centers of pressur { ink pin ( 
main bearings. In any give iss of en 
CIE these p< s iV ip 
ximately i llence the 
tio of crank pin to evlind diameter is 
nstant for all engines of a given type 


d KD. K is thet pecial design 


nstant, a particular e holding only 
tor engines I git iss 

Profe ] Hl. Barr originated the 

theds 1 e dis sed, applying them, 

wever to the determination of special 
esign_ constants only, tor modern steam 
ngine | system will be here ex 


tended so that general constants may be 


letermined als \s presented, the scheme 
investigation of 


th 


Cornell 


s recently used in an 
undertaken 
Machine 


Was 


o% engine proportions DY 


Department of 


Design, 
, ’ 
based 


University 


of the 


on 


sions 


builders The examples which will be 
ted are taken from this investigation 
We premise that there are available data 
neerning the pro 1 number of 


, , 

ichines whi ( ee if ind DV ex 
~D ence to Db st \ If the data 
over sufficient ground, they form a very 


trustworthy guide for future desi 


e following reasons Phe 


*** Proportions of High-Speed Engines,’’ Trars. A. 
S. M. E., Vol XVII. page 17 


‘Current Practice in Engine Proportions,” id 
XVIII 


page 737. 
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I ria lad I Saiwayvs ap ( 
evolut treakages of some pa 
nauk yey \ I thers nak r 
inges ad e made ind prope 
porti e finally arrived at pure 
SSI\ exp ‘ | 
( Cl ] i 
, 
( oun he yporti 
1 ) ait ( Vv ean 
engi! n stig ‘ ly d 
Of « there we wavs a1 
cases wl eparted widely fron 
ra 7 d tl gen iverag: 
not exac \ lefined, but 
s Irprising!\ Noweyv¢ 
The examples from the gas eng 
114 
stigation wl will be give 
= 
, 
4 
/ 
. Pi 
4 
i 
> / A 
=; / a 
= 7? a 
itt 
- Z 
y 
“ 
4 ley 
2 A Lf 
= Deel 
= , OD 
(/ 
NK 
4S 
Y- 
Y 
) TT) 6U s 100 120 


Phe Ce 


fore irresistible, that a law 


this agreement nel 


a number of cases of pr 
worthy basis for de 


The method of working up 


best shown by few example 
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] e to be stiff enough to be absolutely 
indetlected by the explosion. Actually 

ere sht deflection, which causes 
a concent! n of pressure near the inner 
ends of the main bearings and outer ends 

f the crank pin. This reduces the bending 
n ent Te ( The extreme case 
wou v that in which the crank shaft 
\ dl ted so much by the explosion 
that it v upported only at the inne 
cor of the main bearings, and loaded 
only at tl iter corners of the crank-pin 
bi The bending moment would then 
be empl? (m l I’), 

\ct lly, crank shafts are neither so stiff 
under the explosion that the pressure is 
uniform along the bearings, nor so light 
that they bear only on the corners. Hence 


it seems reasonable to assume that the ac 
tual bending moment to which the crank 
shaft is subjected is a mean between the 


extreme 


v). Le 


the 
el 
F VM. 


moment 


for two 
lew ply (m 

Ql 
this 
resisting moment of a circular section, we 


bending moments 


cases, OF j 


Ml 


+ 


Equat bending to the 


Ing 


have 


,7 p DM 1/327 ds (1) 
called 


machine 


such this be 


An 


the 


equation as 


may 


fundamental equation of the 


dimension undet investigation 


lhe 


mental equation so that the design constant 


next step is to transform the funda 
is expressed as a ratio of two of the ma 
less directly 


chine dimensions, more o1 


In the present case the proper form is 
q* _4 
pD*M s 
From the data at hand concerning the 
proportions, of the 
m pL? M is numerically calculated 


(2) 


engine the value ex 
pressi 
for each engine, as well as the value of d 

Points are then plotted on cross-section 
paper each with one of the values of p D’? M 
as ordinate and the corresponding value of 
The 
a line drawn from the origin 
the 


d* as abscissa, as shown in Fig. 1. 
inclination of 
to any 
of 4 


a line having 


one of the points gives value 


s occurring in a particular engine, and 
a mean inclination gives the 


mean value for all of the engines con 
sidered. All of the points being plotted, a 
line is drawn by estimation so that the 


points are approximately equally distributed 


on either side. The ratio of any abscissa 
to the corresponding ordinate of this line 
is then found, giving the mean value of 
4/s. This comes out in the present case 


000,000 000307 rh value 


adily computed, and is 10,900 


is then re 


pounds inch 


per square 


Lines giving the greatest and least values 


of the ratio are also drawn, the values of 
4/s found from the ratios of corresponding 
co-ordinates and the greatest and least 
values of s computed. These lines are not 


drawn throvgh the extreme points, as there 


are usually 


the 


some “freaks” widely departing 


from average, but they are drawn so 


as to represent the extremes of the general 


avel 


age 
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of the plotted diagram, is then 


placed 


903 


In Fig. 1 all of the points representing equa 
engines built by one manufacturer are con- to the function of the design constant or 
nected by a broken line The trend of the right, and the equation solved tor 
each such line with respect to the mean design constant 
line indicates the relative practice of a By means of the stress thu 1ined ¢ 
particular firm the expression, deduced from (1 

Let us consider more carefully the form a7 
(2), in which the fundamental equation d p D? M 

5 
(I) of the design constant 158 placed pre 
paratory to plotting All constant factors the size of crank pin for any engine being 
are to be placed on the right with the de di signed is obtained. s is a general desig 
sign constant being investigated All constant and holds for all cases 
quantities varying in the various machines From a general design constant sucl 
covered by the data are to be placed on this it is frequently desirable to deduce 
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FIG. 2. BEARING PRESSURE ON CRANK PIN. 4 =p D?, y= dd. RATIO 
1A 
4 
the left. arranged in the form of the ratio special design constant which ha or 
of one group of variable quantities to an- limited application, but which serves fo 
other That dimension whose value de ordinary cases. For instance, the max! 
pends on the design constant being inves mum pressure pf is usually 300 pounds per 
tigated should be placed in the numerator square inch, and this value may be subst 
\ product XY Y is put in the proper form — tuted 
\ I It was also found by plotting plat 
by writing it . : . 

: s*. "4 similar to Fig. 1, that the distance 1 

The values of the two groups of vari l l'’, which we have called M, hap 
ables are to be computed for each machine — pens to bear a nearly uniform ratio to the 
and the results plotted as indicated. The cylinder diameter That is M/D ( 
mean value of the ratio of these groups, as where c is practically constant. The mean 
obtained numerically from the mean line and extreme values found are give in 
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able 1. By substituting c D for M 1n the 


general expression (3) we obtain 


~ 


in which A p 


a constant for engines of the usual pré 
portions and pressure lhe ue ot A is 
omputed by substituting the usual values 


OI S$, p and « 
Che complete results of the investigation 
are conveniently arranged tor. ust in 


future designing in Table 1 
General equation 


"(|4 
in pD*(m 3 7 T2 
Special equations for usual cases only : 
d K £2, 


m—il—!lV=cD. 


§ .) ¢ A 
kxtreme 000213 18,800 45 31 
Mean 000307 10,900 61 $1 


Extreme 000533 7,500 8s 51 


rABLE I FORMULAS AND CONSTANTS FOR 


DIAMETERS O 


- 
f 
7. 


INE CRANK PINS 


\s another example, let us take the 
length of a gas engine crank pin. The gen 
eral design constant on which this depends 
is the allowable bearing pressure 

We will use the notation already given, 
ind, in addition, / mean bearing pre 
sure during working stroke, on projected 
area of crank pin 

It was found by integrating under thc 
expansion line in a number of indicator 
ards that the mean pressure per squart 
nch during the working stroke is about 


32 of the initial pressure p Hence the 


mean piston load is .32—- fp D Neglect 


ing the shght effect of connecting rod 
obliquity, this is also the mean load on the 
crank pin Since the mean bearing pres 
sure is to be the mean load is dl 


Hence the fundamental equation 1s 
vd 
2 bdal (5) 
4 


Since the diameter of the crank pin 1s suq 


posed already determined for strength, 





( 
ength must satisfy the above on 11 
rd to give the proper projected art 
\rranged for plotting, this equation 1s 
al ce 
ah (6 
p DD? 46 
1 Iemant 1 1 1 na 
Points whose co-ordinates are correspond 
ing values of di and Pp I ne va 


and the meat 





is engines are plotted as shown in Fig. 2 
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operate th such a stress, it evident 
that the assumption made gives a higher 
really exists. The assumption 
hove was then made. It is justified 

i | onable result it give 
i ( | seem to be any way tl 
f a n which a dimension 1s 
é m inspection of the data. 
Phe va » proceed is to assume the 
obal aw and see it the points 
ot on it is e approximately in a 
ght line. If not, some other law must 


ed, and so on until the plotted points 


lie nearly in a straight line Phe methods 
en tl uffice for the determination of 
iw followed by a particular machine 


iension in practice. A law thus deduced 


verified is of course more trustworthy 


theoretical grounds 


hased on 


lal ne 
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The line giving the average of the plotted 
points need not necessarily pass through 
the origin Che right-hand member of the 


designer's equation, usually a single term 
involving the design constant, may have a 
idded, 


the next exampl 


constant term as will be shown in 


In the two examples already discussed 


we were able to deduce rational formulas 


is a basis This is not always possible, 


however, and many parts of a machine 


must be determined by arbitrary or em 


pur ical considerations 


\s a final example. let us consider the 


number of studs for the cylinder head, in 


volving an empirical design constant rep 


resenting customary practice Let n be 
the number of studs, and .f and B con 


1 


formula, partly rational and 


Stants Phe 


CYLINDER HEAD 
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partly arranged so as to best suit the data 
at hand, comes out: 
n= AD + B. 
Arranged for plotting, this becomes: 
Wl B 
D 


Points are then plotted whose co-ordinates 


= 4 7) 


4 


are corresponding values of nm and D, as 
Of course the values ot 


- B with a dif- 


shown in Fig. 4. 
n are also the values of n 
ferent origin. The value of B is given by 
the intersection of the mean line with the 
the The 
Al is the ratio of any pair of cor 
- B and D trom 


i=? 


the mean line, and comes out == 
8 


axis, being 2 in present case. 
value of 


responding values of n 


Hence the average practice for the number 
54g D+ 2. 


Instead of plotting points on cross-sec 


of cylinder head studs is n 


ep 


1 IS 2u ze 21 26 a 3 


STUDS + 


tion paper and drawing a mean line as 
described, the average value of the right 
hand member of equations such as (2), 
(0) 
cally computing the 
on the left for each machine, adding all 


This 


would not exhibit to the eye the 


and (7) could be found by numer! 


value of 


the results and finding the average. 
method 
uniformity, or lack of uniformity, among 
the various machines, nor show when thx 
law assumed was incorrect, nor show when 
there was an additive ccnstant. If, how 
is known to be correct, nu 


the 


ever, the law 


merical computation of average will 
perhaps give a slightly more accurate re 


The 


for the three examples given were com- 


sult average values of the fractions 


puted numerically for a check, giving re- 
sults within a few per cent. of those ob 


tained from the mean lines of the figures 


the fraction ° 
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Echoes From the Oil Country. 
HOW WE WRITE—SOME OF | 


One of the greatest pleasures that | g 


from reading the AMERICAN MAcCHINISs 
found in the articles that have a de 
‘kick’? in them. When some fellow 
chanic finds that things are 1 
thinks they should be tor the grea 
good, and puts up a vigorous. ren 
strance, he is very apt to strike a sy1 


thetic chord in my mind that 


want to reach out and shake 


Sometimes, also, he is apt to g 
me a stirring up that shows me that 
practices are not as orthodox 


that if 


ot my 


and lets me see 


they might be, 


are not yet me, or somebody el 


giving 


trouble, it is only because the right con 


bination of circumstances is not at han 


[ will confess that I have at times bee: 
amused at some of the things considered 
by some people as of importance I w 
that | had 


when I was 


have the amu 


also CC ynfess 


ment change to wrath 
placed that I was the one to suffer fri 
the the 


been 


practices that other fellow had 


protesting about. Once it did 


greatly interest me whether a drawing was 


first or third angle, whether the numbe: 
and title were on the upper or the lowe 
corner or on the left or the right side 


whether the section lining and the heavy 


lines were according to recognized pra 
tice or not, or what the style of pape 
size of sheet might be Those were t 


days when the usual drawing was an d 


piece from which to get sizes for the new 


one, and our place for storing it, after we 


had the new piece made, was in the scrap 
pile Now, when drawings have multi 
plied, I begin to have a lively interest 


the troubles of the man who finds that 


certain places are better than others f 


numbering drawings, and that people 


won't all put the numbers in the best place 
and I am very ready to read what he has 


to say 


kind ot a cabinet 


found 


about the 


drawings in I have that th 


things are just as much a factor in get 


ting out work as automatic machines 


more 


high-speed steel, and in 
Indeed, I that it is th 


som 


Cases 


fancy practice of 


most of us to give too little time and atten 
called the 


ot the shops, 


tion to what might be indirect 


appliances and one of the 
places where I have often thought we are 
all more or less at fault is in the use of 


writing. 
\ small bi \ 


out on a 


brought in a note from a 
‘He said for me 


Che note had been writ 


man 10b with 


to hurry back.” 


ten in a hurry, and the man’s hands had 
not been very clean at the time. “Send 
me a with the boy,” and here very 


thoughtfully he had made a rough sketcl 


with sizes on it. I could guess at every 
thing in the note without much danger of 
making any mistake, except the name ot 


Che 


parently marked 3% inches for 


the article wanted sketch was ap 
| 


lengt 


+4 inch for diameter, and there were s 
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reads 


Perhaps the boy could tell something 


out what was wanted 
what he wants, but he said that it wasn't 
particular about its being just that long 
Just as near that 
n awful hurry 
ll right, sonny 
ing when you left 
‘| don’t know; something with the gas.” 
wants 


How stupid I am, to be sure; he 


a nipple. That word that I couldn't make 


mut doesn’t look much like nipple, but then 


it doesn't look much like unything else 


either. To make sure of the matter, I will 
see what others make of it 
Iwo men, after studying the note and 


knowing where the man was who sent it 
and 


a nipple was called for, and o1 


\ hat 


what he was doing, felt certain that 


e was sent 


the man really wanted was a stud 


and we did not even get the length as 
wanted 

Phat man may have saved a minute by 
writing in a careless, slovenly way I 


wasted several trying to make out what 


he intended by his hieroglyphics, and then 


I interrupted others at their work for the 


same purpose, and after all I sent a nipple 


wasn't wanted, and the man on the 


that 
a makeshift for 
did not get If 


iob had to get along with 
want of the stud that he 


there is a man who gets many letters o1 


other writings to read who cannot dupli 
cate this experience, I think that he is the 
exception 

that I am go 


Don’t think for a minute 


ing to advocate a system of writing and 


ask you to join in and try to get the 
government to make it compulsory, or any 
thing of that kind. The only point that I 
is this: the 


the ranks of the 


wish to make worst sinners in 


unreadable writing pro 


mulgators are not the poor writers, but 
the careless writers. I have sel 


that 


they are 


dom seen a letter from a man would 


be classed as a very poor writer that could 


not be made out easily and with certainty 


hut I have seen numbers of them that were 


written by people kel 


\ 


who would most li 
pat themselves on the backs as eing very 
erv good writers, that were not 
end on a business errand anywher« 
Whe 7 


equal! 


na set of beautiful curves will r¢ 
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It does t g \ te ut 
exact forms that are given to the va ny g 
etters and ne es 1 Care S sed tl it 1 v 
two are alike, a1 f the same form is usé f S 
for the same letter figure every time 

Owing to a mistake caused by car know wW 
ly written figures, I took pains to k Charles 
over some figures that had been furnished uperintendent set 

me, and I found in one man’s work office, t I 
that he managed to make 7's t woul 
answer for I, 4 or 9, and that the largest translate tl 

ye was more than twice the length of the I 
smallest one, and that a gr deal of the ( 
same uncertainty ran through all of h Mr. W 
writing And vet, as far as curves go, he It ¢ Why 
would be classed as a very good writer a poor writer 

As a help to the work of the world, I careless on 
think that writing will take first place \ for f 
If this is approximately true even, there there is g 
cannot be any difference of opinion as gnature the 
Ils importance From a sh p w its pt | mean ( nd 
pose is to convey ideas, and if it does not Of twine droppe 
convey the ideas that are intended it is a bunch, t 
failure If it conveys ideas that are not n the mud, 
intended it is worse than a failure miniature chicket 

Here, John; see if you can make out te eat \ 
what this party wants to tell us.” And Inding idet 
the owner hands the order clerk a lette1 ct 

John studies it carefully for several min cause of the 


Ma 10 wit eg 
Ne icine arena th 





t I ‘ , 
( 
utes ‘Say, Ton an you see what tl 9 
fellow is driving fom used to worl c 
in a drug store, and in a freight ofhies 
Tom ] Oks t vVeT, pp nd dowt1 d I 
tries to find a clue that will give him the being 
key to the mystery. “Just take that in t peop] 
the superintendent. If it is about anything 
that we make, or ever made, he will know —_— 
what it is \nd it is passed along 
The superintendent glad that 1 \ pe t 
rite used pap Wit hot ett ne J | ] 
t is It t Id him y ere « wi col t 
beet t Per +f) ne Elect | 





eering shall pass adequate exam 


in English prose composition. On 


hand, however, more excuse ex 


other 


imperfections in the language of 
hemselves in deeds 


on metals rather 


und subtedly desirable 


English should be good, 
iter importance is clearness 


Electrical 


nt 


item 





Experiments, Formulas and Constants of Lubri- 
cation of Bearings—IlII. 

HERBERT F, MOORE. 

of Int 

be expected, this condition of 


BY 


rmediate Lubrication 


mn does not lend itself at all read 


mathematical analysis or to experi 


many inter 


nent udy here are so 
lepend seems very 


lifficul experimenta 


at a time 


variation coemeient 
thus summed up by Kings 
per referred to above. 


(Intermediate) 
Where “‘body”’ 


s effective 


Perfect film 
With increase Where viscosity 


of is effective, s/ Ml 


a) Pressure Decreases . . Increases 
by) 
c) Temperature. Decreases 
d) Viscosity 


t Body 


Speed Increases Decreases 
Increases 
Increases Decreases 
Decreases 


tends to weaken and then 


ind 


owel 


then increases “. Ri 


experiments with min 


arried pressures much higher 


observed by the author for tl 


breaking-point of the perfect film without 


nereasing appreciably the total friction 


Probably the film may break down at 


i small portion of the length 
all 


first over only 


of the bearing, leaving nearly the su 


51 1] COVE red 
(b) As 


im 


the imperfect 
Prot 


| de eley ’ 


speed Increases, 
ies more nearly perfect 


(Archbutt 


yme very striking results 


becon 


John Goodman and 


yige 75) give 
»f “ with the speed 
Probably for 


film 


showing the variation « 

show results 
lubric 
\s temperature increases 


the 


»f viscosity decreases «; but if there 


rf a per 


fect film is present resulting decrease 


1S 


i perfect film as temperature increases, 


il becomes thinner and thinner, and 


ndency to form perfect film becomes 


asSes 


cosity inert the tendency 


AMERICAN 


varied 
Fig. 1 


of a spring S a known pull could 


speed could be 


shown in diagram in 


tted the k 


through the yoke } 


” and the fr 


mi 
K’ and K ame / 

be tiring revolver 
ven by a ] 


be 


varying 


knife edges could 


centers under 

S and 

on the | 
frame F 

tor 

of 

which is graduated to read 


que 


torque the weight 


istance at surfa of journal 


supplied 


machine used, oil was 
bath O 
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and 


result 


bearing and oil 
graphical plot of the 

be trans- co-ordinate system: 
Diameter journal 29 
Diameter bearing 3.75 
Length bearing surface 
Projected area journal 

\llowance for 

Journal, st 

Flooded 


1 


Oil, vacuun 


(See “Exp’ts 
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* The authe 
ny, copper 
ympressive load 


nds pe 


lare 

) semew!l 

ild be unwise to earing pr 
600 pounds 7 er lal rch of pr 
the bearing meta yronze,t 
need not e J idere 


trength will be ab 





6487 inch-pounds per minute, and 
H/ 6487 __ 


yf -O27 


103,300. 
it 


This would apply to bearings under steady 
pressure in still air. 

If 
pressure, although we may not have pet 


Tect 


we have a bearing under changing 


film lubrication, yet the change of 


pressure, as already stated, is favorable to 
the maintenance of an imperfect film of 
is diminished, allowing there- 


Fur- 


thermore, the point of maximum pressure 


oil, and 


for a somewhat higher value of 7. 


and therefore of maximum local heat de- 
velopment, is shifted, and there is an even 
er distribution of heat over the surface of 
If in addition to the 
tion of load we have the bearing moving— 
— # then 
the capacity 
Fig 
for such bearings we may use high values 


the bearing. varia 


a crank pin bearing we have 


for radiation increased (see 


7 and equations 4, 5 and 6), and so 


of f. The values of / as given by Unwin 
are presented in Table 4 
fs for crankshafts seems low, but here 


we have the load only partially removed 
each revolution, and we have quite long 
Further 
of the 


absolutely certain, as the 


and usually very rigid bearings. 


more, we usually wish the action 


bearings to be 
stopping of the engine is frequently a seri 
ous matter. Hence the low value of / 

In the case of line-shaft bearings, it is 
to four d, 


which takes care of the heating if oil is 


usual make /] three or times 


regularly supplied 


In the expression / may put 


P pb dl, whence 


p at N B=padaNn 
pp 


The above method of design is not alto 
As 
Kingsbury’s table and by the author's ex 
this of 
where the body effect of the oil becomes 


l or (8) 


gether satisfactory was shown by 


periments, in class lubrication, 
prominent, there is a tendency for / to de- 
crease as speed increases. In formula (8) 
that 
the speed of rubbing (which 1s proportion- 


al to dN) the 


wasted in friction by increasing the veloc 


this would mean as increased 


we 


we should increase work 


of rubbing and somewhat decrease it 
The tendency of this 


ity 
by decreasing «. 
would be to make the heating effect depend 


merely on the bearing pressure 

This tendency is shown most plainly in 
like the crank where the vent 
Pro 


Practice 


Cases pin, 


ilating effect is very pronounced. In 
fes 
in Engine Proportion,” it was found that 


sor Barr’s paper on “Current 
in current practice we have as the average 
case: 

Cx U.P 
length of stroke 


length of crank-pin = B, 


where B and C are constants, while an 
analysis similar to the above would give 
merely: 

cx: 
length otf stroke 


Rice and 


length of crank-pin 


In a thesis by Messrs Koenig, 


of the class of 1903 (under the direction 


aging 
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Here the danger at 
the t 
from the heat 


A. Moss) similar state of 


is found to exist in “Current prac 


a 


otal brcal 


tice in Gas Engine Design.” ing 
However, taking into consideration all 
under c 


of from 
this, 


factors at his command, the author is in ing seized 


1e 


clined to al 00,006 
I 


think that for bearings running \ 


oO Unwin 


under 500 feet per minute the use of the 
constant / gives the most satisfactory re¢ 
sults to th Above that speed it 


e designe! 
fim very desirable that conditions be 
film 


the rubbing surfaces 


seems to | should 


should be arranged to obtain perfect film forced “an 


lubrication, and that below that speed they 
so arranged if at all convenient A SYSTEMATIC 
THRUST 


case of thrust bearings we have 


should be 
BEARINGS 

In the 
the rubbing surfaces parallel, and hence 


determined by 





N) <7 
a 


Va ist 


FIG EXPERIMENTS ON INTERMEDIATI 


12 


We of 


constant. ‘r, of 


no film-forming tendency journal; 


to 


there is 


may expect / be a heating 
his on collar | 


mn experiments 


found this to be very nearly true, / 
036 with lubrication by mineral 
the he 


S propo! 


consider at 


We 


radiating power of the bearing a 


as before, 


may, 


tional to its area of rubbing contact, and find a trial 
we shall have, as before (equation 8), may be taker 
2) p dN, 


mo shafts 
Decide 


in which 


p 


pressure per sq. in. rubbing surface, (2) 


_ => | rl +, 
mean diameter of rubbing surfaces, film lubricatior 


revolutions per minute results of int 
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considerations 


IONS 


120,000 


rorce 


formed 
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content 


all 
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In Tower's experiments the thr 


In heavily loaded thrust bearings t 


I 


PROCEDI 


ises not so much 


ing down of the body 


giving 


It 


giving 
maximum of 40,000 for thrust bearings 


1 
He 


UMP ; 


bet 


Rt 


The diameter of a bearing is in gen 
of 


streng 





weel 


shafting 


pert 
witl 


5.50 for crank shafts and pins, 4 tor dyna 
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(a) If we design for perfect film 
cation, use low bearing pressure and make 
provision for free feedirg of 


proper point of bearing. The author's « 

periments would point to 7.47 7/7 as 
yper bearing pressure for such cases 
(b) If we are to have intermediate 

brication, select a proper bearing pressur¢ 


from Table 2 


In both 2 (a) and 2 (b) figure trial 


ength of bearing. For a thrust bearing 
sce 3 (b) below 

(3) See that provision is made 
irrying away heat of friction 
(a) For perfect film lubrication uss 
equations (4) and (6) in connection with 
(2) and (3), or use Lasche’s graphical re 
sults, Fig. 7. 

(b) For intermediate lubrication use the 
expression involving /, and take values of 
4 from Table 4. If more bearing surface 
is needed to carry away heat, increase / 
rather than d. For thrust bearings use / 
(not greater than 40,000) in determining 
the allowable bearing pressure, 

ZB 
p aN 

(4) Using these trial values of d and / 
make a sketch of the bearing, showing dis- 
tance between bearings, etc. Usually this 


cannot be done until we have fixed on 


trial values of d and / 
(5) Figure the fiber stresses in the 
nals 
(6) If the trial values chosen do not 


give satisfactory results, assume new 


values and make another trial 


50 75 100 150 


bs. per 
52.7 64.6 74.7 91-5 


\ } 
4 In projected 
( irea 


300 400 500 1,000 feet per min 


Ibs. per 
129 149 167 226 2 in preiecte 
( irea 
TABLE 3—SAFE PRESSURES FOR PERFEC1 
FILM LUBRICATION 


Locomotive crank 
pin ‘oe oe . « I,000,000 tO 1,500,000 
Marine engine cr'nk 
pin . : ew 200,000 to 
Stationary engine 
crank pin. 
Small portable en- 
gine crank pin 
Railway carriage 
axles . 
Crank shaft bear- 
ings Ces «es 30, 000 


300,000 


60,000 to 


200,000 
60,050 


300,000 to 400,000 


TABLE 4—UNWIN’S VALUES OI 


C. R. Pratt’s Drawing Tables and Benches. 
Y JOHN RANDOI 
no one f ; 


| altoget 
forms of drawing-! 
ments cost con ] 


\s for my own choice, 


lubri- 
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never yet 

me so well ; 
board, with 

and a bay wood 
look with interest 
oom equipments, 


the lot, though 


norance—fail to fi 
] 


ingenious things, and plent 
look as if they might b 


, . 

aon t seem 
- 

al 


The two illustrations 


tables placed by Mr. C. R. Pratt in the 


drawing-room of the Marine Engine and 
Machine Company, Harrison, N. J., 


cost the least of any 


which 
modern trestles | 
have seen; in fact, I believe them the very 
cheapest I ever saw. The stool is replaced 
by a bench, which seems a real improve 


ment, as it saves the draftsman the work 











DRAWING 


of moving the stool 
board, has a drawer und 
at the left hand, which 
venient, all at a cost 
$5.00 or sO per man 
pine, all 7g inch tl 
beams, which 


inches dee Pp 


TABLES 
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Rolling Mill Dogs. 


PI 


TERS alli 


ULRICH 1 2, by pin pres 


a common Fig 3 represents a 
on 


\s is 


amount 


industry, gots 
evident, 


bending ot > angles A an 
‘ommon property equal. We draw tli 
y will grip the from the point of 
t 


tion to towards 


propor 


ter the pull or load 


these automati 


int 


f “dogs” by 


Th 
a 


J’ 


dogs appear in practice in very ponents 
forms and designs, according to given by 


of the 


nt 


e and shape stock product 


handled. In 


utomatic tongs 


it is to be 


ec manner 


me category of a grip 
tongs of the 1ceman, the skidding 


f the 


lumberman 


f dogs used 
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flat surfaces and 
+} | 


yf normal pre 
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dog wh 
)} 2 CUS. « 


. Evidently, the amount 


11S 
) 
ii¢ 


depends much upon t 
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chains. The 


strain in 
not become 
angle A, 

about 30 and 


of cos 


l 
wel 
iwal d S 
The differen 


modates 


the whole 


com 
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yf center Emery Wheel Practice in Foundries. 


I 


those \ tew 
rew 











placing it on a concrete foundation, you 


will find that the machine will run 
than if it 


the floor, which will enabl 


great 
was standing on 


the 


moother 
wheels to 
run smoothly and cause them to becom 
great deal than 
so that there might be 


ut of true a less wert 


they set vibration 
the spindle. 
It is often the case that wheels are used 


1 small to accomplish satisfactory re 


sult The largest diameter wheel prac 


tical should always be used for doing any 
wheel 


kind of grinding. For instance, a 


24 inches in diameter will do more work 
dollar invested, down to 18 inches in 
diameter, 18-inch will do 
\nother point to be regarded is the belt 
It is 


very necessary that there be belt Capacity 


pe I 
than an wheel 
power furnished to drive the wheel 


enough on the machine to keep the wheels 
up to speed while they are under duty, as 
the speed of a wheel when running idle 
will have no effect on the work, if it is 
not kept up to this speed when it is doing 
the work 

the above-mentioned 


has caused many to abandon the practice 


Neglect in points 


of grinding their castings with emery 


A heels 


EXAMPLES OF FOUNDRY GRINDING 


lor grinding any castings in a foundry 
where the man can lift the casting up to the 
that the 


economical and satisfactory results can be 


machine, it will be found most 


obtained by having a heavy machine with 


a 24x3-inch wheel driven with a 5-inch 
belt, wheels speeded at 1,000 revolutions 
per minute. This will give you wheels 
heavy enough to resist the pressure of the 
work, and will cause considerably less 
dressing of the wheel 

In steel foundry practice, the emery 


wheel has been found to be quite a success, 
and is as far ahead of any other method 
that 1s commonly in use to a large scale 
on both heavy and light work, as is the 
ame in malleable iron fo 1ndries 

| have seen a gate ground with an emery 


wheel, on a swing frame grinder, by two 


men in less than fifteen minutes This 
same gate would have required about two 


and a half hours to plane or shape from 
the casting, so that you will see that the 
saving is enormous in this instance ovet 
and above the machine work, and as com 
pared with chipping by hand where two 
men are required, it will make a great deal 
above stated 


better showing than 


Within the last few years large grind 


stones have been, and are being displaced 
vy the emery wheel to a very great extent 
ind I believe that within a reasonable time 


1 


+] 1 17 
he grindstone will be a relic 


This change 


been attended with many difficulties, 


is prejudice on the part of the consume 
obstael 


has placed many an 
but the 


unnecessary 


in the path, advantage is so 


strongly in favor of the emery wheel that 


every obstacle 1s being surmounted, and 
for many purposes many firms have dis 
carded their grindstones, and have found 
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to equip with new.emery wheel 


It economy 


machinery entire 


SOME MACHINE SHOP EXAMPLES 
shops the development of 
remarka 


amount 


In machine 
uses for emery wheels has been 
ble, and there is to-day an immens« 


of work done with the emery wheel in the 


machine shop that a few years ago was 
not considered as practical. In a_ shop 
in Western Pennsylvania, a recent test was 
made where a shaft which had 1-64 inch 
all around to be removed was placed in an 
emery grinding machine \t the same 


time a duplicate of this shaft was placed 
ina lathe. The grinding machine finished 
the shaft in a little over 37 minutes, leaving 
it in better condition than the lathe, which 
it took 2 and 8 finish 
Another test on an emery surface grinder 
hard 


hours minutes to 


with a wheel 12x2 inches, medium 
and very coarse, on cast iron, showed most 
excellent results with a cut 1% inch deep, 
1g inch cross feed and 35 feet table feed 
per minute. This seems almost incredible 

The most recent development in design 
of emery grinding machines is a surface 
grinder with a circular table, similar to a 
boring mill, the wheel about 16x2 inches 
and to be automatically fed in to the center 
and out to the edge. The machine is so 
substantially built that for heavy cuts and 
accurate work it is well adapted to grind 
air compressors, 


tight 


valves of steam pumps, 


etc., to leave them perfectly This 
will tend to show that the emery grinding 
manufacturers are determined to invade 
all branches of machine shop practice 
There is also another machine being de 
signed at present, for grinding very heavy 
shafts, that is intended not only to finish 
the work, but where shafts can be cast 01 
forged reasonably close to size, the emery 
grinder will remove the stock and also fin 
ish the work without having to put it on 


a lathe even for the roughing cut 
POINTS TO BE CONSIDERED 

In obtaining results in emery grinding, 

The 

required condition of the work when fin- 

ished, 


taken 


several things must be considered: 1 


whether it is to be polished when 


from the machine, or polished by 


buffing afterwards. In the latter case the 
number of emery that is used in the buffing 


It is to be considered 


must be considered 


also whether the e ground is 


material to | 
tempered or not, before or after grinding. 


much stock is to be removed 3. 


the 


2. How 


What is 


1 


steel, machinery 


material to be ground—cast 


steel, chilled iron, cast 


iron, brass. malleable, and is it hard or 
soft? 4. Are the pieces light or heavy? 
absorb the 


How much metal ts there to 
heat ? 


In regard to grain and grade of wheels, 


I would say the best results are always 


obtained by coarse a wheel as 


using as 
possible , oo 


coarse, hard wheel will not fill with metal 


and as hard as 


possible 


so easily, and, being hard, will not scratch 
so deeply 
In a recent test that I made, where the 








steel was hard and to be tempered and \ 


highly polished, we produced much fir 


work on a wheel 6x8 inches, made of N 
16 emery and hard, than with one of N 
46 material, and softe1 Che latter 
deep scratches that cou polisl 
out, and the former left th 


When poli 


condition as ifter Having 


1 
WOrTK Ill @X¢ 


lent condition shed, it w 


as perfect 
ground on a grindston 
Better 


results will also be obtained 


] t 


using wheels of large diametet 
the of the the bette: 
results | had 


me in shops and foundries that they we: 


the lare 


1 1 , 
Wileel 


diameter 
have parties complain 
not able to get any results from grindi1 
examining the c 


had a 


16-inch wh 


their work, and upon 


ditions found that they small n 


chine, carrying a 14-inch o1 


about 2 inches face, the machine meri 


bolted to the tloor with considerable vib 


tion in it. I induced these same part 


substantial machine and us 


to install a 


24x3-inch or 4-inch wheel, running 


1,000 revolutions per minute, Naving 


machine on a concrete f idation, < 
they were astonished at the differ ( 
the results 

For heavy steel castings, chilled iron 


hard iron cast excellent results ma 


ngs, 


be obtained by the use of a swing frar 
grinding machine with an elbow joint, 
erating with a man on each side of 
wheel. I have seen a steel gate on a he; 


steel casting 5 inches in diameter 


4g inch high, ground entirely away in 12 


minutes with one of these swing grindi 


1 1 
I 


machines, with two men operating tl 
chine 

\nother point t considerable imp 
tance 5 the p d at which the em 
wheel runs. You should be just as pa 


ticular in getting the proper speed at wh 
to run an emery wheel as you are in p1 


curing information to start a planer o1 


lathe or any other machine that you 
setting in your shop. Were you t 
a planing machine and ask the manut 


turer for the speed. if he advise you 


revolutions per minute, you would not 


It at 250 revolutions per minute 


revolutions per minute. On an en 


wheel a few revolutions per minut 
mean a great deal in results 
In a test made to ascertain some ta 


on this point, a machine was rigged so 


to give a uniform against 
wheel \ 
and the 


peripheral 


pressur¢ 


piece of steel was cut exa 


in half wheel speeded 


st 
= 
x 


minute, and one 


peed pet 


these pieces of steel was ground on 


under those conditions 


wheel 


peeded to 6.500 feet periph 


wheel was 


speed per minute, and under the s 
pressure the other piece of this stec 
ground It was learned that about 
times the metal per cubic inch of « 
was groune 6,500 feet pr lute as 
ground at 5,000 feet per minute, and 
same amount of grinding was perfor1 


in three-fourths of the time required 


5.000 Teet per 
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Keeping Track of Orders Out Accidents Due to Combustion Within Air Com- mpress 
< ICKFO pressors that I 
H 
suppose ve tact l fy 
troubled by finding t hung ; Dr. Le sa 
» for want of some g loux volving norma 
ered in ample ti 1 then forgott high tempet ( nde t 
Coe Se Sa ? . 1 4 mnressors ~ 
s discovers ( eliy now 1 s 
The f g \ v found TI mm f liab ; 
1 stles n ma : npress i é ccour 
d absolutely eff eat suth rdinarily 
When writing d sn ent cylinder ext-bool of F 
ird Ire an Visiting neclude in thi ements ie Ps 
s even ps twas ape \ d quantitative ( t ( effec s 
vrite rder 1 ) date eaks | cle ( \ the ; ‘ 
I int ( gl naicat ntemp ( we 
na cle tor instance At the egil o ft tom 4 GISCHa4nrge 
, ; ad ; ' \pplying f ‘ 
ts and nuts and throw this card in the cylindet me from. three ibs 
sely into a small drawer or box. Now yurces, namely, that which was left ae 5 
riodically go through this pile of cards the cylinder clearance spaces on the pre “ : : — 
d throw A ill th relate to stuff ou troke hat eaked ' ' vic diti ; 
- = ——_—__— — —— - ge, wh f p ld 
o ‘ + ‘ ] 
Leak Temperatur 
O 159° | 
0.01 100 
0.02 175 
0.04 180 
o.of —() 
ie) es 24 
0. IC 14 
oO.T / 
OFFICE STORE MERCHANTS O.14 89 
0 
COPY COPY COPY ee 
ly ‘ 
or the i C i¢ ' 
le ( | t 
ve 1,000 ft ce n 
- — 4 | 92 non f : 
' — cinema — : 
ORDER LOOK FORM 1.000 { ve 
| duc or SS vel] ped 
Vered aers ire ve due i I tiie dist ire V¢ d pas pt! duc ng & n 
st card will probably put things right piston; and that which has been drawn in gage at sea |i ee aa a ae 
d no case can an order be forgotten from the atmosphere Leak Vemperatur 
, ’ ‘ - ’ ' ture 
the works are hung up waiting The air which was left in the clear “ 196° Fal 
ad, when under compression, the ten 0.01 <04 
propose to introduce a refinement of perature of the discharge; but on tl aie e192 
s system as follows: Orders will be retrograde movement of the piston x 0.04 
ide out in triplicate (carbon paper) like pands and performs work, falling in ten per 19 
nvoices in many large stores. One perature to the temperature just previou ant eee 
py goes to the merchant, one to the to compression; therefore, the clearance 0.10 0 
ckman, and one stays in the office As air need not be considered in this invest 0.1 618 
m as goods turn up, the stockman gation 0.14 64¢ 
(). K.’s the corresponding sheet and sends The air coming from the leaks expand 0.16 Ri 
back to the office, where a clerk tears from the high pressure of discharge to t 4 
ff a perforated corner of the office copy low intake pressure of the cylinder, witl a vi 
7 ' 1,000 be } 
the order bool Che illustration will Out performing work except in creating 
xe the p \\ It wil en elocity in it vn ut as 
i glance uls tf th d to rest in the y cle emperat i é é é ve t 
will show whether anv orders are becomes that of the discharge higher altitude how | nO 


nsiderably overdue, and those not yet he air is presumed to be dry and the f a temperature fully sufficient to pr 
ed can be turned up instantly * Abstract of a discussion of a paper by Dr. A. R. 84 from t oil lubricant an 
Ledoux before the American Institute of Mining Er 

gineers "Give n they : t itt } 





















































excessive heat and 


it T neo 
] to urn, creating 


in increased development of gas, quickly 


followed by explosion 


It will be seen that there is a rapid in 
‘ e in heat as the leak increases Phe 
alculation made on leaks which are 
percentages of the cylinder capacity \ 


leak is constant, whereas the intake of the 


ompress¢ depends on the peed of the 
machine It follows therefore that a leak 
of, say, 2 per cent, of the intake capacity 
it 125 revolutions becomes I0 per cent 
when the compressor 15 slowed ‘down to 
25 revolutions per minute. This quit 
igree with experience In several cases 


olent explosions brought to my notice 


sor was running slowly at the 


le Compre 
[he oil feed was probably adjusted 
the 


time 


to the maximum speed of machine, 


and thus was excessive for the slow speed 
\ larger proportional leak—a liberal quan 


tity of oil—and the result is easily com 
pre he nded 
The remedy for these dangerous condi 
is to have the compressor made with 
Such 


when 


trons 


compound air cylinders compres 


Ors, properly proportioned, com 


pressing to 8 atmospheres or 103 pounds 
vage, 


would develop under normal condi 


ions 245 degrees in each cylinder. 


hable 


to have leaks than are single cylinder ma 
£ 3 


Compound compressors are less 


less difference in 
and. the 


because there is 
the 


chines, 


pressure between discharge 


intake side of the pistons 
modern designs of com 


effects of 


But in the best 


pressors, the harmful leaks are 


entirely overcome by causing the air which 


leaks past the pistons to go through an 


intercooler and to be thoroughly cooled 


before it enters the cylinders f 


again 
compression, This keeps the temperature 
down, and pressures of from 3,000 tO 5,000 
pounds are obtained without inconveni 


ence o1 


> It 


anxiety 


should be remembered that combus 


tion i vigorous under higher pres 


No 


doubt there is likewise an easier oxidation 


More 


sure than in the open atmosphere 


and a lower flash point for oil under pres 
sure in the cylinder than under ordinary 
conditions outside. In many cases a nois 


some gas is generated and distributed in 
the mine long 
Workmen at 
pure, c 0] ait 
drills or 
stupefying and 


[We 


explanation of a serious matter offered by 


before the final explosion 
the front, instead of receiving 
exhaust of the 
breathe a 


fatal 


from the 


other machines, foul 


ometimes mixture 


publish this more because it is an 
one whose opinion commands respect than 
because we agree that the effect of leakag: 
1S apt to be Serious Ed | 

\ contract has been made with the Bur 
mah Railway to equip the works and offices 
The punkah 
seven dollars a month or 


with American electric fans 


work for 


occupation is going. They 


civilized out of existence, some 





will say They mav be crowded into more 





profitable employment 
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Auxiliary Reversing Mechanism for Machine low has been designed by Herrn Ku 
Tools * mann, chief engineer of the Saxon | 
At the reversal of stroke in machin Works. 


tools which have a reciprocating motion 


The driving shaft a, Figs. I 


quick return, the considerable force carries the fast and 


required momentarily for stopping the forward motion, 
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F IGS. I AND 2. AUXILIARY KEVERS 
i—" Ee : : 
=| MECHANISM FOR PLANERS 
= i the end of the shaft, overhanging tl 
Ps f 9 
[es Lg] bearing, is attached the fast pulley d f 
f | san 1 
= yaa . the return stroke, the corresponding loos: 
=i Hirt pulley d’ heing carried on a separate shatt 
Ij ai hb in line with the shaft Chis shaft 
= y also carries a tly wheel ¢ lhe reversal 
carried out by means of a stop on the re 
ciprocating parts. In Figs nd 2, whi 
show a planer bed A, the stop +x throw 
the lever y, moving the forward belt o1 
the loose pulley ‘ \t the same time 
means of the lever /i, whicl made wit 
r a spring in one arm, the fast and | 
pulleys d and d’ for the reverse stroke 
connected by a cone friction clutch 
x tached to the loose pulley d’ and acting « 
: the inside of the fast pulley d. By 1 
moving parts and ; ler y them in th — . ee ae 
= sheen a ~’ means the momentum of the flywheel a 
ther Taal makes larre mi on : we : 
other direction nakes a large demand tached to the loose pulley is used to bring 
the so of power. To reduce the con . : 
— — ‘ 1 the table to rest and to start it on th 
se - shocl » apparatus described be 1 , 1 ’ 
quent shock, the apparatus descri back stroke. When the back strok 
*Abstract of an article in the Zeitschrift des Vereines begun, the stop #«” throws the lever 
deutscher Ingenieure, July 18, 1903, translatedjby Law : ; s ‘ ‘ age. P 
ford H. Fry. bringing the back stroke belt on to th 




















st pulley During the back stroke the 
wheel shaf s driven through the 
tion coupling and by the belt whic 
mains partly on the pulley d’, so that 
flywheel in yn and doe 
' 
— - i t 
FIG. 3. CURRENT READINGS WITH 
ol require to be accelerated on the re 


ersal of the 
nd the 


} 
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table for t 


| this reversal 
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ne 


friction clutch is n 


takes place 


ry results obtained from t 


forward stroke 
it released un 


Phe 


satisfac 


ANI 


his mechanisn 
the diagrams in Fig 
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u - : . 
t registering ammeter at ] 
1 1 | 
inutes. The three uppe: 


the current used without 


the 


APPARATUS 





show 
three | 


dgdlagrams 


wer th with 


The difference 


and the current 


iuxililary reverss in t 


In the tWO Cases 


sh 






verse reduces the ex 


drivi 


exist 


the 






ng machines the 


to 
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tie Tor 

















ondition 


NN, =2 PR cos. () 


Chen undet 


kor follower 


lor driver N 2PR cos. 2, 
LD R+R,, 
ind § z=a+hfp 
Case [—Shaft t right angles.  Pitcl 
meter ot geal equal Speed reduc 
t1o1 ariable Distance between shafts 
GIVE! 
V,.=2PR, cos. Bf, 


\ o-F" K C05, 2 
R =k 
a- , go 


COS, /4 


V, aie PR 


/ \ 2 PR cos. a 

= OR, DD 

~ COS. @ 

sin. @ 

COS, a 

tan, @, 
This means that trom a takle of natural 
trigonometric functions one may read di 
rectly in the lumn of tangents the reduc 


tion required and by glancing at the sine 


} 
t 


ind cosine of the angle noted may find the 


gies f/4 and @ re pectivels 


Ca [J—Shatts at right angles \ny 
pitch cdiamete t gears Speed reduc 
tion ible Distance between shatts 

Vel 

\ #’, cos. ( 
/ l 
\ Rk cos. @ 
Re, sip. 
Kk COS. @ 
t - 
= > tan. a. 
? 

1] ase may also be easily read trom 

i table For example: If Ik 2h, then 
R 

L = ‘tan, a i tan. a, or 2 L=2tan. a 
2k, 

Case II]I—Any angle between shafts 


1 


Pitch diameters of blanks equal. Distance 


between shafts given 


= N, 2 PR, cos. 


\ 2 R cos. a 
_. © OS. ) 
~ COs. a 
_ €Os. | i) a) 
_ cos, @ 


cos. § cos, «+ sin. 4 sin. a 
cos, 


4 + sin. 9 tan. a. 


== COS. 


In this equation tan. @ is the only un 
known quantity. 
Case IV—Any angle between shafts. 


\ny pitch diameter of gears. Distance be 


tween shatts 
; ‘ ae PR, cos. 6 
\ 2 PR cos, a 


given 


. cos. fi 
KR COs. a 
KR, (cos. 4 «) 
R COS. @ 
AW’, (cos.6 cos. a + sin. 9 sin. a) 
Rk cos, a 
R 


' (cos. 4 + sin, 9 tan. a 
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Letters From Practical Men. 


A Rapid Blueprint Frame. 


Editor American Machinist: 

[ have noted the description of the blue 
print frame by Mr. Randol, at page 1149, 
and also that at the end of the article 
Mr. Randol says that if anyone has any- 





PIG. {. BLUEPRINT FRAME OUT OF USE 


thing better he would like to see it. Now, 
while I do that the combina- 
tion which I shall describe is superior to 
the Will's 
think it 


not claim 


frame, it is less costly and I 
can be manipulated more quick- 
ly than the latte: 

\s will be 


proper 1s a 


seen by the photographs, 


the frame regular one with 


back-board in three parts, hinged, and held 
in place by three spring battens. It is 
possible that a print can be taken out and 
into the frame with the 


a new paper put 
















rTING IN 


FRAME IN POSITION FOR PI 


FIG. 2 
WORK. 


glass at 


with 
Mr. 


Tact 


the than 
battens at top, glass at bottom; but, 
Editor, I 
that it 


fellow 


top more quickly 


cannot quite reconcile the 


usually takes two hands (and a 


sometimes wishes he had more) 


to put a tracing and blueprint paper in the 
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with the statement of how it is do 









































































Iram 

with the Will’s frame. However, 
1iot the frame proper to which I wor 
call attention, but rather to the carri 


and track. It will be noted that the fra 
f this is of 


is of such construction 


wood (hard pine, 


made by any carpente: 
The wheels are cast 1ron, 4 inches diat 


er, with flange 


diameter of 434 incl 


Phe turntable rests on a steel friction pl 
thickn 


outside the table bare ly touc 


at the center, which is of such 


that at the 


carriage. It was thoug 


the framing of the 
that the action of the 


atmosphere mig 


vary the tension on the bolt at center, b 


such is not the case to any extent ry 


print frame is hung centrally and can 


swung through 360 degrees on trunniot 


which extend through the cast-iron sid 


bearings, said bearings being split on 


side, so that more or less friction can 
trunnion by 
find t 


of friction which will allow tl 


brought to bear on the meat 
In use we | 


of handles, as shown 


an amount 





frame to readily be turned over to remoy 


print, etc., is sufficient to hold the fran 


In any position and thus the handles 
side seldom have to be adjusted 
When not in use the carriage and all 








THE SUN 


Fite. 3s THE FRAME EXPOSED TO 


track is inside of the building, shown 
Fig. 1, provision being made to hold th 


carriage on by means of groove in th 





track and steel pieces attached to the car 


riage and bent to hook into the groov: 
but normally running freely. 
the frame in position to put in or 
work and, when printing, the carriage 
run the track 
the turntable simply swung to proper a1 


gle, the frame being tilted likewise, all 


Fig. 2 show 
take oul 
against 


out on stops an 


shown in Fig. 3. 
We have had 
very windy days, but it is rigid and stay 
where set. It is in the shop of Gay 
Ward, Athol, Mass., 
signed about three years ago 
t] isfaction, our draftsman 


the frame out on so! 


Inc., and was d 


It has give: 


le best of sat b 






with it. 
H. A. SepGwick 


ng particularly pleased 
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Some Points Regarding the Business Conduct 
of a Manufacturing Concern. on the 





eg 
ditor American Machinist we Tle\ : : 
\1 
eading Mr. \ . lress t \ 
Provident ’ ers \ ‘ , 
, , 
” page 1247, I fir , ‘ ' ‘ ‘ y 
s direct Var \ WW t \ I ( 
rience \\ mG ( t é 7 ¢  ¢ ( 
Vithout qu oe | dd i 
y expressed t { yg ad S ) 
~ 1) ~ - 
1 ( 
ew re i Ss 1) es 
mp! { 
I 
ething t I 
Y to ) ec! 
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Che ex | \ 1 
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headsto ‘ 
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( qd i \ . 
eg 
] , y i 
\ } He eV ) y 
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p rac \ ) t \ 2 bm 
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Indexing on the Bench Lathe. 








one-half turn we would strike a place al- 
ready indexed. I would not advise the use 
of of differential 
on exceptionally fine work, as there is pos 
of shifting the 
SAG 


this method indexing 


sibility minute error in 


plate. 





Weight and Energy of Flywheels—Errata. 
Machinist: 
Referring to my flywheel formulas pub 


Editor American 


lished at page 1187, | would like to draw 
your attention to the following typograph 
ical slips: 
II] 
read 477 


Case 


Case Weight in Pounds.—For 4.77 


III] For 
55.0 read 
Case III 
formulas have the minus 
the last 


Kilograms 


Weight 


550 


in 


Meters 


omitted 


Dimensions in 30th 


sign in 
term 

I am not so certain but that the slips 
may have been caused by the curious want 
of uniformity in the matter of expressing 
In England we write 


the decimal point. 
if 1°273. In 


it half way up the figure thus: 


America you write it thus: 1.273, while in 
Germany it 1s written 1,273 

The decimal point on the line in Eng 
land usually stands for a multiplication 
sign—as in America, for that matter, when 
used for letters—but it 1s sometimes, al 
though rarely, used for figures. The 
German decimal point is certainly awk 
ward, because in England and America 


for 


a German would read 60,000 as sixty and 


it is used for pointing off thousands; 


we would record it as sixty thousand 
This is a little point that business men 
have to remember when getting out a 


ERNEST R. Briccs 


German catalog 





Making Spring Chucks for Screw Machines. 
Editor Machinist : 

At page 1226 G. W. 
tion of a method of making spring chucks 
for 


small lots of from two to twelve his special 


\merican 
R. gives a descrip 


screw machines. I think for making 


fixtures and operations are rather numer 
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possible the diameter of the chuck head 
Next I chuck them and drill the large hole, 
reaming the same about % inch taper per 
foot, and face the end. 

this 


After completing on all 


the chucks I mount them on an arbor fitted 


operation 


in the headstock spindle, the projecting 


end being fitted to the taper hole in chuck, 


and the arbor having a nut to remove the 


\—F 


\ 










rHE HAND WHEEI 


work. The next step is to center and sup 


port with the foot center, then rough the 


chuck very nearly to size—using the com 


pound rest for the head—and drill the hole 
for the stock. 

\fter all the chucks have been roughed 
thus far, I remount them on the arbor and 
finish, the turning and boring being done 
in one chucking, which will certainly in 
For slitting the chucks 1 


sure accuracy. 


the milling machine I use a similar arbor, 
and the regular footstock center for th« 
I do not think it 
sary to use a stepped, or any special center, 


end support. is neces 


as the regular one will answer if we place 


a flat plate (see sketch) with a center near 











ous. Furthermore, I wish to say that I one edge against the chuck, and screw up 
do not think it is proper to make two. on the center sufficiently to keep the work 
different chuckings for turning the outside from turning and coming off the arbor 

{ 

' 

| 
| Ly} 
\ ed 
HOLDING CHUCK FOR SAWING 

and boring the hole for the stock. The With the chuck held in this manner the 
slightest’ inaccuracy in the fixture shown saw will not interfere with the center 
in his Fig. 3 would make the chuck i1m- I experience no trouble whatever in mak 
perfect I have had occasion to make’ ing chucks in this way. In larger lots | 


such chucks in small lots of from two to 
six. Not having a turret lathe at my dis 
posal, | make them in an engine lathe. | 
first cut off the pieces to length in the cut 
near 


as 


ting-off machine, taking stock 


as 





should recommend a turret lathe for mak 
follow a somewhat 


that 


ing them, but should 
different 
G. W. R 


With the bar projecting far enough from 


method from described by 






at one setting without rechucking it 
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the chuck for one chuck only, start the 
large hole in the rear, and while drilling 
bring the forming tool into operation, lea\ 
for finishing. The 


facing can be done by a special cutter at 


ing a small amount 
tached to the drill holder, this serving at 
the same time to regulate the depth of the 


hi le 


above, drill the hole for the 


aa 
—(\ 4 


Next, ream the hole taper as stated 
suff 


stock a 


% 














rHE PATTERN 


cient depth and cut off. After these ope 


itions are completed, mount on the taper 


arbor, and turn and bore in the same set 


ting, and the chucks now completed will 


be absolutely true. G. B 





Making a Hand Wheel Pattern. 


Editor American Machinist: 

[ send you a sketch of a hand-wheel pat 
tern we recently made, showing the way 
we did it 

The rim was glued up in five segments, 
there being five arms, and thick enough to 


make the entire rim. Each joint had three 


tongues glued across :t, the joints being 
clamped by the projections shown, which 
were sawed off after the glue was hard. 


lhe 


screwed to the face pl ite of the 


ring was then chucked on a cross 
lathe, be 
ing glued only, no nails or screws being 


used. The entire rim was then turned all 
around to a templet that had been turned 
in the small lathe, this templet being only 
the 


correspond to the diameter 


diameter to 
of the 


thin ring with inside 
hand 
wheel rim. <A separate templet was used 
for the depressions in the interior part of 
the rim. By cutting from one side to the 
other between the arms of the cross it was 
easy to see that the circle matched on the 
the ot 
diameter. In 
n all the rim 


This 


inside before turning arms 


t} 


away 
le cross to turn the inside 


this way we were able to tur 


prevented any possible error in rechuck 


ing, as well as saving all that time 
Mortises were then cut in the rim for the 


arms by boring holes and cutting away 


between, leaving the ends of the mortises 
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answer the 


purpose 








round, because the fillets from rim to arm by hand to give them a shape similar to ley, as shown on the axle next t 
would work out better. a propeller blade, as in Fig. 2. After fast- and secured with a jam-nut 1 is of she 
The arms were first sawed on the edge ening the fan firmly to one of the cones steel, 10 or 12 gage ‘ t voods 
to the angles, and then sawed the flat way, by means of the nut, turn up a small wood paddles B about 30 che ng, 4 inch 
leaving fillets at rim and hub ends. The pulley slightly larger than the diameter of wide and ( \tte et 
rms were trimmed oval before being put the hub flange, drill a hole through the hold 4 in the vis 2 the d 
n the rim. By putting in one at a time’ center and drive it on the step Mount twist s ev w pp \ 
nd blocking up for the dish of the arms, , 
he last one secured all the others The \\ 
nllets at the hub and the rim were then - ° »+¢ 
tinished with gouges, no knife being used . , \ 
he arms were sandpapered and the hubs . : 
ut on, and the job was complete rime 
hours, which did not include the vat 
ishing J. L. Garp 
A Shop Fan. 
tor American Machinist 7 
im entirely in accord with the senti \ 
Its cXpresse d by (,e0 | rank, at page a 
2 thout keeping co Yes, a coe 
nakes heavy work « \ ut » oe ; 
: i 
lal ft most any sort or description to! ae l = 
op use, one must ( government’ —— 7 
b, as I have yet to heat t a machine 
hop whose management saw fit to install } 
lans to Keep the boys cool Hlowever, t 
rake fan after Mr. Frank's id vould 
¢ somewhat of an position n the 
government, as it ss would take \ D 
nearly all winter to rig up a far tf that 
design, to be ready for service the follow FIG. 4. A LOW SPEED 1 
gy summer 
Let me describe wind p ri it | the tar n the tram OW! n Fig 3 rope W ‘ erthie 
ade four years ago, which 1s still in ac made of two pieces of pin ted and ! ling the { 
e service during hot days sheet nailed together, gripping the barrel of the ip t 300 re bout 
i8-gage sheet steel, draw a circle 1 hub between the jaws and having a spike the air ne t the g 
nches in diameter and divide it into eight hole near the lower end The fan can d summ«e ( \SHLI 
qual parts, as in Fig. 1. Scribe two small- then be easily mounted so as to be swung 
pcinc a Gee coals :' — = wains 4 9 off avait Draftsmen’s Nomenclature 
Editor American Macl 
/ every el men 
( few ‘ own | 
— ] r machinet 
d op | one 
nitiates ( fail to cor 
the pre le | tl araw 
| | 1 
it | A ate 
+ Te Jit v *,% , m 
f “| ry t in of | op 
I { ) ind 
| ghit [x I pa 
i dog t t tment, and 
: nan body f , e or 
FIG. 4 ) ns which wi to Ax 
7 ime in the me | ( gen 
oe cle on the upper at g the sh 
"2 * | de S f esembla 
J {ome to the Gre t S il 
FIG. 3 \"? fra ee 
1IGH ED } gine , ( f f ) he 
( (’ TT ‘ 
raight lines from the outsid the e pleasure ( | ( vy fan remind t t 
ner circle, using the 3-1nch wee the ( ‘ i shat M I 
ark the centers of the fillets and round = f we 1 t 000 revol to de ( 
he outer corners. Drill a hole in the ns per n ( er nling be S U-ben 
nter large enough to slip he axle ea f | x 4 ct 
1 rear bicycle hub, thoug ul Fig. 4 \ { f ttache ] f 7. ] i 
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This quantity has been increased 1 


vhen a name once becomes well a sketch showing a latch for a_ butterfly 1 
nown the part often retains the name valve in steam piping for a Rice-Sergeant three-fold within the past two or 
fter improvemen change the location generator in the power house was titled, years, and we are now milling th 

gave the name its adaptability “Power House Steam Piping, Rice-Ser creased number of taps with the same 

the common term “hack geant Generator, Butterfly Valve, Latch.” chines which were, as we supposed, b 
le so. run to the limit of their production a s 


a oe ; 
t \ny boy could index from such a tit 
hen they were only turn 








pplied to many o 
py 
I et of reducing gears, whether back, that it could be readily found among any time ago, whe 
1 p or bottom cuantity of drawings, and when the card one-third of the present quantity \ 
| re mat 1am which are d was found there could be no doubt as to possibility of increasing the product 
et are capable of quite vhether it was the sketch you were hunt these machines was discovered pat 
le rat m—th s, to ng or not Especially is this. style f ccident, it may be of interest to k1 
ety of d hanisn Frame tling by main t1 ind subtitles of value t came about 
stance pplies to the main staining n reneral engineering line where there Not long ago we began milling 
mnecting portion of many a structure a great variety of work and _ foreign ifter threading. Previously wh¢ 
ether a locomotive, a building or a bicy prints having titles not very explicit were all milled first, any burr left b 
Yet no or would think of calling \bbreviations are sometimes worse than 1 did no irn but milling thr: 
ve dy” a valve frame, or a ithe =poor names \lmost anyone knows that taps without grinding our mills any ot 
ed frame, body or base term  C. I. means cast iron, W. I. wrought iron, than before proved to be quite a p 
( eference to a rivete s that M.S. machinery steel, S. C. steel casting, tion. We tried several ways of gt 
frame carrying the stationary and Bz. bronze of some composition; but our mills, but did not succeed in g 
‘ thie ime word has a dozen \\ | 0 H. P. Comp 500 \  « oF rid of the burt n tl threads, ul 
English outside of mechanics id not alway ve construed to mean day, while rushing through a speci 
s g ral terms as cover, shield, brack Western Electric, 20 horse-power, com fa few taps, we tried feeding the m 
pp iit, gear, wheel, pinion, lever, pound wound, 500-volt, direct-current, by hand to hasten matt ind 1 
made specific by prefix or suffix lust-proof type motor, any more than that less burr than usual was left 
| from location, form or function, as M D. B. & O. would always convey the — threads This w qu surpris 
r, gear shield, lever bracket, tank deas ‘‘matched, dressed, beaded and oiled.”’ fter experimenting tle witl 
port ving shat worm gear, band H. P. mav stand for “hard pine but. it feeding, we began to change the teed 
] no pi I reversing level etc... hore frequently stands for hors powel lg 1 several mach d wi 
) ect eINng I cases to hav On the whole, it is better to use few newly the iner« ised feed to be sat SsTactory 
ime bot rt and descriptive that can coined abbreviations, but rather terse sen every milling machine in the tap <« 
pply » no other pat f the e ma tences and short words crowded with ment is now feeding from tw 
1¢ Su h names as econd Intermed ite Meaning “y dt lled he r ] id b tter be times fas er than f rmerly Wi ils 
on-gear-shaft, or dog-rod-sleeve-col vritten “1” drill’; “2” cored, drop the d~ that the mills would hold their ¢ 
» be avoided if possible, although and simply say “2” core’: “sectionthrough flute many more taps in whe 
I “thro” or “thru” A A, the old conditions, we w iving 





ult to distincth cify \ A” can be written 








‘ften very difficult to distinctly specify 
il lar, gear or pin when there are and prefe rably “section A A ' The word Scie : 
nilar in tl ime machine, and “through” adds nothing and is a sample It seems, as it naturally ought 
; in the utility of the piece and of barbarous spelling one should — be the teeth of the mills will hold thei 
anhe These sitter: can neve hamed to write better when taking a mouthful, so 
) il however nd even in S ld tl wav animal names al than when kimming thi 
- e name is a check on the numb« 1 in mechanie Thus mos f the work, which cau ten 
p nts, for instance irge plat thing that moves in guides and pus! he teeth to sli ver t 
I T ov ordered in id of a small be oad m be called a ram, anda rge sta Me Uli I =) aing ¢ 
light error in a pattern numbet tionary riveter, the essential part of which doubt lat rubs up th betw 
copy failing to get the last digit might be said to be a ram fren called! | On am ine which fl 
eet, or some other easily p bl bull-riveter, and a hyd c bending nch taps we used to do them at 
press, which al 1 ram ften called =f 500 per day and grit mills 
SONG iral nen are reckl n thei S¢ bulld I \\ l have | rings ind 200 Taps nd s the ma I Carl 
1 ictlol nd prepositions in naming l-wheel I mo ny movabl ) mulls made 50 taps n 
virts, as well as in putting note nad title port for working on can be called a hors¢ grinding Now, with the reas 
ving Ch they will Shaft lhe terms crab, dog, monkey and _ spidet we Tun trom 150 tO 200 taps pel 
- m main drive of rat eit e verv old to mechanics d recently each grinding, and the ma 
» for nch tap bolt,” “tap fo ni [ heard a locomotive crane called a gras off 180 taps in one hour’s tin 
gas pip bearing to b ybitted,” « pp and an extension arm traveling thing we have done to increase the 
ead of m driving aft nm 1 ubberneck” cran f the op ris to provide a qt 
. ;-inch pipe tap a ee he \. DRAFTSMAD tor the carriag hese machine 
inist knows that he must drill the — e ordinary type, witl ew I 
e before he can tap it, and all he wants Progress in Milling Taps. weight is attached by a cord to a 
he size and the word “tap” or “pips Editor American Machinist tion ot one end of the screw 
Fe i nvey as explicitly to his mind While we hear from so many quarters carriage advances, th 
quired as if you wro 00k oO of the wonderful progress which has been ind tl weight raised \s 
eC So. also. if earing is made, during past few vears, in the —p releases the teed n S 
ed babb ! hole t inch core rt of iron and steel working may be tions are revers« nd the oe 
ch drill, the information ll there ‘f interest to sot f your readers to not ack instanter, then all the op 
especially he tter I le Spe case in whicl gre nerease i ] to tl] biel 
do is t IrOW ever whi 
iwings should conjunctions be avoid production | een OD do with 4 
' ps for another flute, and start 
e title be made is expl« is p CHAN nN Tac \ that { Is en - ' ‘ 1 
hat a boy indexing the LIN ployed iialictaies pede wan 
put it where it could be found in Our business ts the making of taps and : , tor the taps, wil 
lex nd known by name when dies, our present output of taps being abo ight 1 prove that w we 
| is ina large shipbuilding work 20,000 per week B 
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Machine Ferging, steam hammet l indle the 
he progress in machine forging, or in heading tool I put up a post by the ham drattst 
use of machinery for forging opera- mer; the top header, forming the head, was _ prenticesl n tl ‘ 
ns, has been very great in the last thirty i piece of round machine steel about 4 tim o 
rs. The greater part of the work for inches in diameter and 5 inches long, with  ¢ t 
and locomotive construe 1 done the shape of t ead lin the center t ff g 
machines, such as_ bolt-heade nul] f \fter you drop el \ 
rs, steam hammer nd : s bi velding ( 
tl done by hand. ‘1 | the p headet t t ( 
e come into use he gre t ( 
ducing forgings tor cars. One torg \ 
nachin nd 1 
produce more forging n fir 
do ne 1} o { P 
| ne t t } \\ five 1) ] ( < 
re mi I | 7OO 
2+ 2 ( 1 t ad] 1 
e forgings sh t duce ed 1 ‘ 
now the n ine 1 f much uss n being ( 
mime ( n d } ny \ ' yincl 
¢ if yo ve dies and { ers to d \fter ge g g 
» Ina ge shop will e almos mad 1 ns S c 
e t f fore udving ( | t g 
s and t ert s th ne as bet we { 
» har very « \ vt re ma ? f | x4 : 
the tools f doing the 7 Ww ps doubled \ ‘ I | ‘ ‘ 
pling In ndle o1 ( 
sn irp fu p y ¢ 
\ | = ( Make ( 1 It tiie na 
press adow! » « \ t 
vend it over half w t t \ ry | 
" way and hit ov \ ( { { 
plete the h end it Haw cities . 
| end. cast ap rc ke \ p a on the dd 
front of it; make he it of { f ving 
a - - vyrought iron as wide s vou want the voke , , | ‘ { 
SDE YOKI nd as high, and di hole in your bot é 
om die and bolt it on to it, s s to met x , f 4 
me progresses, the engines D t one year ne pocket in top die and y the yvoke t g trat cM 
re not the same as they will be the next When straight across the bottom former { tudy uy ( 
nd more so with the cars They used to let the top die come down, which will bend ct \ 
e 25,000 pounds capacity, now they are You yoke the required shape. In this man plat gre ne ott . 
00,000 pounds capacity is the same ner vou can make te) 200 Voke dav hers ron oe 
vith engines. You take an engine buil [ think this is a good tool, if you have no nd f it be 1 { 
irty years ago and put it beside one built bulldozer 1) plat fter 1 ( 
) day and see the difference ind so will [ think 1 pays I road company to 1 nth’ vork, the ‘ 
the workmanship vary on them, and have up-to-date to t irge shop g { 
e tools to produce these heavy forging vhere you have use for them every day for; vrigl t 
f vou have no up-to-« ( s, you can I nd locos ‘ I \ ‘ 1 tur , 
ot build cars or locomotives in a railroad t about ter th nt of worl t 
p and c lpete W ] I I CTs t t you ! p! strat 
it the matet you make in you pw \ te g t 
\ mo ? Ti ( , I ~ | + 
vy thein f \ buy tl dl the 
es : get uD The Draftsmin and Field Construction. 
so tl ] I 
nthe1 I » we 
nstal dently | : 
y coup t yo 
—1TTV¢é ) 
OO « i ( I 
l s was } ( I 
weld a ¢ I el 
e quest Gs ; 
. could was irty-f f ; , nac F , 
I +] ug t of m cing t 1 ( ‘ ‘ ’ + + ry 
* J. Geo. Jordan at the Baffalo meeting of the Rail apiece 
Association. e fact t t ( t 


way Master Blacksmith 
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that if he had insisted on it he 
ould have had two or three profile lines 
rf the still 
wouldn’t know what to do with a profile 
sheet if he had it 
first of a 


errors, omissions and consequent delays 


ot know 


mill site; worse he probably 


This is probably only 


the long series of vexatious 
common 
with it 


addi- 


any or all of which are of very 


xccurrence, and each one carries 


some other necessary alteration or 


tion \s examples might be mentioned 


the use of ‘‘waste’ material to make 


ground on which to set sensitive machines 
or heavy, jarring machinery, where the 
settling is likely to lead to serious results. 
Then, too, there is either the utter lack of 

timber and material list or a very in- 
the use of posts and tim- 


end often left 


complete one 
bers of prohibitive lengths, 
ntirely unbraced—the absence of stairs 
windows, doors, supports for shafting, and 
even the matter of foundations is frequent- 
the to design as he 


ly lett for enginecr 


proceeds with the work. So the list might 
be continued we may almost sey indefinite 
ly, including many things that are so sim 
seem ridiculous, and yet things 


pie as to 
that are far from being of uncommon oc 
‘urrence 

unfortunate side to 


Chere another 


which is, that no one profits 
The drafts 
hundred to 


thre subject, 
by the mistakes and omissions 
an being anywhere from a 
more miles from the scene 
the 
encountered 


i thousand or 


hears nothing of various 


that 


ft action, 


ybstacles have been 


through his doing or lack of doing, and 


as no one 1s going to start a course in cor 


respondence instruction for his especial 
benefit, he continues making the same 
“breaks” whenever anyone wants a min 


ing, milling or smelting plant 


It is, in the majority of entirely 


the 


Cases, 


within the ability of employer to 


ifford hi 
few months’ experience in field work, and 


draftsman the advantage of a 


vithout expense to himself, and he should 


vx the first to see and avail himself of 


] 
! 


such advantage However, should he fat 


t ealize the advantages offered, then it 


naturally becomes the duty of the drafts 
himself to make every effort to gain 


man 


such experience 
\t first sight it may appear to the young 


drattsman to be an almost unattainable 


object, but by the exercise of patience 


ind perseverance principally—and the use 


ff some good judgment in making his 
surprised to learn that 
difficult 


the 


ioves, he may be 


it appears much more than it 


When 


cides to specialize in this branch of engi 


proves to be young man de 


neering, let him endeavor to in‘uce his 
employer to speak a good word for him t 
some customer for whom such work is be 
Should 


thereby by 


ing done this be of no avail 


profit speaking personally to 


the next customer or his representative, 


“ob” 


an opp¢ Tr 


and explain to him that it is not a 
is draftsman that 1s wanted, but 
tunity to learn something about the work 


done in the field There are 





a number of 
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places in which a young man of technical 
training can be of service and at the same 
time advance himself considerably in his 
chosen work. 


that should be cor 
rected is, that a draftsman can only make 


True it is that the 


One mistaken idea 


a living in large cities. 
comparative demand for draftsmen in the 
out-of-town industries is small, but it is 
none the less true that there are many op 
portunities for young men of courage and 
persistence to gain a summer's outing, and 
earn sufficient money to more than cover 


expenses in some mining camp where 


there is a good deal of engineering work 
in progress. Probably it may be necessary 
to afford a rest for the ruling pen, etc 
but this is entirely permissible, as there 
are excellent opportunities to learn while 
spending one’s time out of doors 

Aside from the two means already sug 
gested, there might be mentioned another 
direct, hence not 


that is not so 


desirable, 


quite sc 


but it 1s a means to the end 


be made t 


which is, that application may 


some deputy mineral surveyor for work 


as an assistant during the summer months 
This 


pays 


when such work can be carried on 


may be intermittent work, but it 


pretty well and gives opportunity to spend 
an occasional day loafing, which can_ be 
very profitably done about some new work 
which is being carried on in the district 
where the young man is spending the sum 
mer. It is safe to sav that busy surveyors 
are almost always on the lookout for men 
of broader education than can usually be 
laboring class—men of 


found the 


sufficient education and intelligence to be 


among 


able to work understandingly in the field 
and to assist in the computations and map 
ping in the office 

It is scarcely necessary to go into detail 
to show how the employer may accomplish 


1 


ends, as this is self-evident, and the 


these 
ll be attained if 


either the 


of this article wi 


( effe t ot 


purpose 


it have th 


setting 


young man or his employer to thinking 


on the subject and the former to devising 
ways and means 
A Few Points in Hardening. 
BY E. R. MARKHAM 
It sometimes happens that a hardenet 
that 
Che 


ie bath, and worked up 


has a long article must be hardened 


its entire length is carefully 


piece 
heated, dipped in t! 


and down in the most approved manner, 


vet, when tested, it is found to contain soft 
possibly, the end that entered 
the hard, 


the opposite end will be found soft, or not 


place S, Gt 


water first will be found while 


as hard as it should be 
\t other times it is 


} 
| 


to harden 


that 


necessary 


a twist drill or similar article 


irge 
must be hard in the bottom of the flutes 
whose cut 


When a tap, reamer or any tool 


ting surfaces are at or near the periphery 


of the piece is hardened, very satisfactory 
results are obtained if it 
still bath 


not im 


is quenched in a 


that is, one whose contents are 


motion as the edges are 


cutting 
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exposed to the action of the bath—and 
is not essential that the portions at the bot 
tom of the grooves be hard. In the ca 
of a twist drill the portion at the botto1 
of the groove becomes the point of t 
drill as the tool is ground, consequent] 
it must be hard there. 

If the 
over, the more bulky portions constituting 
the hold so that th 


produce a vapor when in contact with 


drill is an inch in diameter 


loads much _ heat 
water, which prevents the water from get 
ting the 
sufficient to harden that portion, the ex 


down into groove in quantiti 


treme being exposed is hardened 


but, as the drill is ground, it becomes soft 


point 


on the point and consequently must be re 


hardened 


In order to accomplish the desired r 

sult in a satisfactory manner, it is neces 
sary to have a bath so arranged that wate 
can be forced to the bottom of the groove 
thus overcoming the tendency of the vapo 
to keep the water away. If the piece to lx 
hardened is short, this may often be a 


complished with a bath, having a jet of 

















water coming up from the bottom; but if 
Sapeee = S 
1B 
' 
io ee Li 
Y 
~4 — 
a EE ee 
|] Ame v xt 
HARDENING BATH 
we are dealing with a long piece 
advisable to use a bath like the one showt 


in the sketch, having several pipes coming 


up from the bottom which are pertorate: 


projected against 
Very satisfactory results are sur 
to follow the use of bath 

\ great deal is written 


overheated steel, ind 


piece 


about the be 
method for restoring 
I have talked with a great many old m«e 
chanics who have given a grea 
attention to the working of steel, s veral of 


whom had pet nostrums—which 


would restore burnt steel and make 
good as, or better than, it was before being 
] Personally | do not think 


ill treated 


piece Ol steel can ever be rest red iftes 


being burnt so it will be as good as thoug 
it had been properly treated; but, as sev 
eral parties to whom I have given the fol 
] 


lowing receipt claim to have had excellent 


mclud 


results when using 


it, I have c 
to include it in this article T 


parts, by measure, of powdered wood chat 


coal, sperm oil, and beef tallow; melt th 
tallow and stir the charcoal well into 
and add the sperm oil, but not while 
tallow is very hot. To this mixture m 
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be added a small amount of powdered 
resin. To restore the steel, heat to a full 


mixture, allow 


ng it to remain until nearly cold, 


t may be removed, reheated to a low, 


ed and plunge it into the 


when 
red, 


refining heat—and cooled in the ordinary 


nanner 


An experience of a number of years has 


convinced me that steel 1 uch stronger 


ind will give better every way 


f it is not overheated. Shot it by acct 


dent become overheated though not burnt, 


can be restored, so far as the appearance 


of the grain is concerned, at least, by re 


heating to the refining heat. Steel always 


shows by the appearance of the grain the 


effects of the last heat it receives It 


should, however, be allowed to remain at 


this heat long enough to become heated 


equally throughout the piece 


Steel tools are sometimes made 


stronger 


ougher by heating to a red and plun 


owing them 


sperm or lard, all 
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German Lathe for Truing Axles.* 


This lathe is of new constructs 


truing, 


(and with the 


is designed especially for 
ing and grinding 


Why the United States Has the Best Workmen and 
Machine Tools. 


place), the worn ofr 


ot locomotive drivin: 


ll as for re-centering their ends. It con 


1 provided with 


ts essentially 


movable stocks or foot bl and 


ocks, 


each supporting a 


¢ 


nt elevation repre 
the journals 
a truck axle 
positi 


In re-cente! 


grinding 


ported by bearings mour 


aandb. If the axle 1 


supplied with simple bearing sur 


are 


of bronze c, which are replaced by roll 


when the axle is heavy \ guard 


these bez protects them from 


or emery he re-centering 








and 
the 


wmnndensed from the Ge 
Organ /iir lie 
shnweses The Fren 
s name or whether the 


ranslated 
follows Kortschritte 
piper does not st 
athe 1s patented 


which 
Eisen 
make 
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as it ever Ww and doing excellent work 
So much easily enough discovered, and 
n these particulars it Is easy to copy 
American practice except in the trades 
Inions matter nd that is not an easy 
riddle to solve But leaving the union 
if consideration altogether, 
t Jet van investigators of our shop 
pe ce are pt ed to know why a 
t t \ male thousand perfect 
| ( day on An can soil, handled by 
\me in oW nan and cared tor by 
Mie : ( rs, can turn out only 
Soo pl i day in Iurope, even when 
up by \merican t tket mip ed 
{ e purpose 
()n the face of thing t see! incredible 
he mere accident of geographic: 

1 should mal ny ge and constan 
centage of difference in the labor costs 
factory product, where the production 

factor f ma ement and plant are to 
ippearance of equal value and effec 
ene Phe ( I +e od nachine shop 
anagers in Europe in control of good 
hops; tl ichine-tool equipment, for the 
heavier nes of work especially, is as 
, bests 


without a doubt, in some English 


rman machine shops as in 
Perhap thre best of 
ants for hght repetition pro 
hade better than any others 
metal-working 
radical dif 
an be pointed out and con 


clusively fixed upon, as the 


but even in this class of 


is no obvious or 


factories there 


ference that c 


factor of 


eco 


nomic advantage which must inevitably 


make the 
the same article 
Those 


servant 


American product cost less than 
made in Europe 


very intelligent and closely ob 
Englishmen who have visited the 
United States for the sole purpose of find 
ing out exactly how and why we are en 
croaching on the markets which have until 
England's own, all 


First 


very lately been wholly 


tell the 


of all they are 


same story in English print 


surprised and delighted 


with the free access to every factory de 


partment here. In almost every instance 
they were shown all they cared to see; all 
their questions were answered with the 


much to 
the 


utmost frankness, and they saw 
nothing to cause 
details of 


equipments and work-hand 


praise but despair in 
particulars and hop buildings 


machine tool 


g methods Here as at home, they 
found shops strongly impressed with indi 
vidual traits, often dmuirab!] ind they 
found factorv manage vhole more 
‘ ly t nt nieach ther directions 
nin Europe dt good and ut 
tedly tends t w first cost ¢ pro 
( ( Phey Tova | tf t 1 
C1 1 the head of r tact s, and 
elat ely l ( t dl 1 1) rest t n 
of output. So tar thev unde vol A 
( 1 dy ntag nad a Pave full Value to 
bundance of co ind iron ore some 
of them estimated the meat diet of the 
\ ican workers at its true worth, and 
the most of them regarded the division of 
wr working day into only two parts, as 
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against the European three-part day divi 


sion, favorably. But all of this did not 


unriddle the mystery, and all of 





earnest and close observers tall back at 
last on the conclusion, undoubtedly truc 
that in America the workman 1s mort 
alert, more eager to turn out product, than 
his European brother, and 1 e of th 
give a fully satisfactory cau d reason 
for the supe row ngnes t the Am«e 

can dav wage earnet » ¢ rt himselt to 
increase his productiot1 eyond 1 I 
which would barely hold | ( 
1 t t WHY the DT d I I t 
\merican industrial pyramid e alive 
more i \¢ ind bett worker t in the 
insular or continental unit occupying tl 
same production posit 

Unquestionably — th \merican metal 
worker the more willing to force h 
utput upward, but why Wh in there 
be in American soil and air, or even in 
\mericat rood, to nereas hie I ( \ 
of the American w nan, oft foreign 
orn, always of foreign ancestry (sine 
we have » few native Amet Indiar 
n our shoy » cut no figure at al ! 
the ital) markedly and empl ca 
over tl of the European workman as 
» make the Americar nvasio1 f the 
world’s markets a matter of serious and 
anxious consideration to the manufact 
ers of other countries 

4 vecause there ire no Americans 
because in America every man Is a foreign 
er, either by birth or recent ancestry, and 
a foreigner of such bold ambitions and 
visions of self-betterment, and so eager 
to break away from old evils, that he 


is ready to sunder all the 


strong 
native land and blood relationship, and in 


many cases pay out his last dollar so that 


he may set his foot on the shore of the one 


only country where he what and 


all he is 


accident 


may be 
unfettered by the 


can be, 


and 
of birth as 


one of the multitude, 


free to rise and expand so far and wide as 


his own powers and exertions 


Will Carry 
him 
Chis 


sufficiently bold and adventurous spirit 


makes every 


break away from all tradition and prec: 
dent, or the son of such an one, and make 
the American a scorner of preceden d 
conventional prag eager for 1 thing 
great ar small, « isumed \ ill eve 
present ade e to exceed ll he | bef 
know? nd « m exert his pow 
n his spl f action, humble f 
s mav | p< 2) Iie tm t 
no light thing ea 1 

¢ t | k } I ¢ | ( 
Ps | nal 7 ‘ d 9 ‘ 
tongue | | \¢ 
forever, and begin a new life un ng 
kies on untrodden ground. Ties of co 
try and relationship art ng, and he 
bre LKS them l s ay o*¢ ] \ ] 
perception of possible betterment or a deep 
resentment of b dag ind 1 110ONs \ 
s the father, so the so \me L 1S pe 
pled by the most advent Ss spirits of 


these 





September 24, 


1903 


the world, those bent on f 


wrongs and grasping new right things 


The American workman, then, mus 
nature be not only ready but eager 
change \ passion for the different 
better thing burns in his blood, and sl 
n | deeds 11 e flesh i I 
ougnt thr 1) ( d To ng i 
) d it is ine ble t! \n 

ge-earners nixed \\ 

( d be 1 \ t 

lo the new, b r or go 
\ccepting tl 
aA colt-evid —_ we _— 
» understand 
\merican day r pec ( 
the w irid’s M S ¢ ( 
s in then d to s t s 
Americ: co 1¢ 

+] seovees Oo earn de 
etter themsel \merk rad 
produce work lowe 
Every American of sufficient . 
1 ition to be a shop w 
nore money fi himself S 
ires for, and quick t 
fr every possible d to inere 

mal value And as tl . 
come to Amer they mt et 

ids, drawing trom 1 ¢ stantly 

st desirabl ss of work ind | 
ng those wl e contented witl ] 

ow and hampered things to do the w 


yf those other countries 


workmen come to America, nor 

the workmen who come here good But 
there is a steady influx here of worke 
who are, in the mass, better and mor: 


ictive and harder workers by nature thar 
those of their own kind left behind in th 


id country, 


ind 
pick of th 


nd \merican workmen are 


must be for some time to come, 
kers of the whole 

When the ambitious toiler reaches 
\merica he finds here in New York, when 
New York burns 


as manv hours of 


coal, three time 


hard 


sunshine in the ye: 


+] ' : 9 Py 1 eth] 1 
here are in London, Every earthly g 
mes from tl un's rays, yet it does 

follow that the highest industrial economy 

o be found in the lands of most sunshine 
, , , 
Sunshine, clear skies and bright davlig 
1 } , ] ‘ ‘ 
va ts ( ency I ett 

\ 1 
We must wor vhile ( f 
ght com which 1 \ 
These are old word ne 1 

( S e¢ ‘ 1 
( el pt ind ‘ 
ul le , + +1 , co 
( { 1 t | 

But b ( ng 

t n ‘ ¢ ’ t 

T iT c's cs 
: wax de y ' 

\ f \ ( ld 1 I 
S ne he hnmet S rig 

= f 
. , o the « 
cy 7 7 

te. - , ? 1 cy 

nate Cause ot At rican ! ( 
Ip ne exces ft suns 

ee lands in ™ 
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jay stand first. What shifting may come _ tools, and enlarge« 


th the development of sunny, fertile fact that an English machine tool 





1 


| metals, cannot now be told Af which his strength could ndle, wl 


1 supremacy seems dist but a \meri " ( nded \ 
re years of railroads as long ment ng t 
period of civil ¥ 1 | ett nip 
1 years of the b I Is Ron \ eng 
t, and ¢ nam very soon, « n witl | , 
e short lit f one ¢ { ( oht l St 
t the com! g I l nen 1 I : ( 
Vn 1 met r< 
£ ( | S I's ( O . l 
‘ saciect eater f \1 , . 
s Ame to-day 
| e was whi ndus d it alone I \ 
enough to p L country ead f f f 
lan had not dis ered way t ) bette nt. 1 ] \ 
iluable results of his puny muscu f eed] ow | 
by the Ist I natu te nd ot t the @g est p 
ic] ines; the genil ol the \rabian N gehts I CN 1 I 1 ( ] 
1 not been captured and subdued and dominant characterist 
irnessed to work with all their enormous yond quest 
wers of creation and destruc 1a ence e every\ \\ \ 
intaneous translation of both mass and do thing the est wy 1 cles 
ught, for the humblest of human beings and the eas t \\ 
1 as in those tanciful tales they were her y Opy dt ( cost 
d to work for the few mighty magicians effort, and will not toler t 
nd tortunate holders of talismans evel distinet ad e, if we ! 
lo-day many thousands of minds art farther advance p Ile We will 
fectly aware of what machines have rest contented with the ply better 
ne for mankind, and a few clear-seeing The best is good enough f 
nes can picture a near future in which underlying motive thought of the At 
will in an enormously greater degree ican. and tl ; ro 
an now merely direct the application of maket 1 the w d night be expe 


¢ ] 1 +] +] 


iture s torces, the gent of to-day, in their when it is remembered t Cre 
nal la} 


reless abors for the satisfaction of native \met cans 1 | t] t the wh 


human needs and desires population of the nited State 


oOo, ne» tter sunshine come the ma up of t 


ine designers, the Leonardo da Vincis,  betterers of all the nations of the earth 


the Marquis of Worcesters, the Babbages It is perfectly clear that we must be 
Watts and Cugnots and Fitches and best toolmakers as we the best 


ultons and Morses, not mere dreamers of users in the world, because we hav 
] 


olmakers, the Maudslays and Clements der the most favorable conditiot1 
} 


1 Roberts and Whitworths, who mak« food and drink and sunshin 


ma erial embodiments of the concey Jecause we are the highest paid lab 
s of the machine designers cheap and and have therefore the most money 
good and everywhere present agents for time to waste without acai 
he augmentation of wealth and happin ttract t rest ' 
id are the real fructifiers of the magnifi ay to themselves that sin » mucl 
flowers of mec] nical genius. because ] vail ] » 





only through the toolmaker’s work of | for still nf _— 
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frica, and of China, rich in territory, coal would cheerfully put up with any d 


lreams, but seers of the future, and the best workers of all untries, working 
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American ‘“Aristocracy.” 


One of those studies of American in 


dustrial and sociological conditions t 


which we have become so well accustomed 
has just been completed in Enginecring 
himself 


from the pen of one who signs 
“An English Engineer in America.” On 
the subject of “Class Distinctions” he has 


this to say: 
‘It is asserted that we have it here also 
an aristocracy of wealth if not of birth. 


Well, of 


tween classes here. 


course money creates gulfs be 

Even granting 
all this as to class distinctions here, they 
are, however, by no means as offensive as 
in England,” together with much more of 
the same character. 


We 


Europe 


writer, like others from 
tried 


question of class distinctions in this coun 


think this 


who have to analyze this 


try, misses the essential point. The desire 
to think one’s self, and to be thought by 
others, a little better than the common run 
of humanity is inherent in human nature 
itselt 
For 


and manifests among Us as 


the 


among 
constitution of a 
both 
Not 


must those who would constitute an 


other pet yples 


stratified society 


really condition of 


the above conditions are necessary 
only 
upper class consider themselves superior 
to others, but the superiority must be 
acknowledged by those whom said uppet 


\ny 


himself 


individual 
look 


he sees fit, 


inferiors 
flock by 


fellowmen if 


considers 


} 
Class 


and 


is at liberty t 


down upon his 


but if those upon whom he looks down 


return the glance with derisive scorn the 


result upon the stratification of society is 
not marked 

This, it seems to us, is the essential 
difference between the conditions in 


Great Britain and here. There not only 


do the aristocracy look upon others as in 
feriors, but the others acknowledge thew 


inferiority. Between the lowest class (we 
know its and the highest 


do not name ) 


the royal family—there are an indefinite 


, , 
Classes, the mem 


number of intermediate 


bers of each of which not only regard all 


below themselves as inferiors, but whe 


also acknowledge themselves the inferiors 


of all above them. In this country we 


} 


have plenty of people who, chictly becaus« 


of wealth, consider themselves superior to 


others, but the others do not acknowledge 


the However 


consider himself 


distinction much any 


\merican may bettet 


regards himself as inferior 


those 


than others, he 


to none. Even who most ape the 


tendom un 
Phen 


ways and manners of upper 


testifv to the same thing 


wittingly 


desire is to enter the ranks of said upper 


tendom, and while this desire testifies to 
their acknowledgment that that class is 
better than others, it also testifies that 
they consider themselves as good as the 


members of the class to 


and fit to 


acknowledged 


which they aspire join 


ranks 

Of course, as of everything else, the 
apex is supported by the foundation, and 
7 cratic societv the apex must 


of an irist 
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be supported by a willing foundation 
the foundation refuses to do this the apx 
falls 

We are not worried over the dispositi 
of wealthy Americans to form what they 
regard as an aristocracy, nor over the « 


1 
ranks \\ 


man’s as 


sire of others to enter its 
shall not be 


sumption of superiority for himself, but 


worried Over any 


we shall be worried when any considerab| 
body of Americans accept a position of i1 
feriority. That is the support of any ari 


tocracy which, without it, cannot exist 





Indicating the Decimal Point. 
In another Mr. E. R. Brigg 


calls attention to the different methods ot 


column 


indicating the decimal point used in Eng 
land, in Germany and in the United Stat 
We regard the English practice as pret 


erable to our own, as, while preserving 


the comma to mark off millions from thor 


sands, it distinguishes between a_ perio« 


and a decimal point while our plan do 


not. The Germans seem to make no dis 


tinction between thousands and = millior 


except by an increased space which, whil 


satisfactory enough in print, seems scar 
ly satisfactory in manuscript. In print, 
least, the Germans make an additional di 
tinction between w hole numbers and de 


mals by making the latter smaller than t! 


former 

It may be argued that the German p! 
distinction between the pe 
riod does th 


English, but their practice as a whole cat 


makes a better 


and the decimal point than 


not be considered as good If it be 
gued that, using the comma for the cd 
mal point, the dot might still be used b 
tween thousands and millions, it may 


said in reply that that arrangement wou 


have no advantage over the reverse plat 
faking matters as they stand, the Engh 
plan seems to us to be the best. So far 

we have observed, the French seem t 


Germans 


follow the same practice as the 
Mr. Briggs is in error in supposing 
we place the point on the line when using 


it as a sign of multiplication. For 
se we elevate t exactly as the Englis 
do when using it as a decimal point. W 
regard any use of a dot to indicate mult 
plication as objectionabl Phere shou 
certainly be more difference betwee 
decimal point and a sign of multiplicat 
than can be obtained by a mere differet 
In position, which savors too much of 


minute distinctions of stenography 


Scientific and Technical Examinations. 
Che 


Mlission 


United States Civil Service ¢ 
invites 


examinations which will be held, 


ning October 21, 1903, at various places 
throughout the United States, for tl 

many positions, of which we give only 
those which will interest our readers 
\id, Coast and Geodetic Survey; assist 


examiner, Patent Office: civil 


Departn ntal Service 


cal engineer, 
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nd electrical engineer, Philippine Service ; 
Computer 
Nautical 


Observatory ) 


vil engineer and draftsman; 


and Geodetic Survey, 
Office, Naval 


(architectural ; 


Coast 
\lmanac 
Yraftsman 


copyist, topo 


graphic; junior architectural ; topographic 


ind Office Service), electrical engineet 
ind draftsman, engineering and hydro 
graphic aid, irrigation engineer, manual 


raining teacher, mechanical and electrical 


ngineer, observer, superintendent of con 


struction. 
\s the demand for persons with these 


qualifications is greater than the present 


supply, the Commission invites all persons 
vho are qualified to take these examina 
tions, as they offer an excellent opportun 
ty to enter the Federal service, with gor rd 
rrospect for advancement Information 
micerning the character of these examina 
tions, the required qualification, limits, 


age 


salaries at which appointments are made, 


etc., may be found in the Manual of 
Examinations revised to July 1, 1903 
Upon receipt of request stating the 
xamination desired, the Commission will 


furnish the necessary forms of application 


nd copies of the Manual 





Some New Things. 


BELT-DRIVEN PNEUMATIC HAMMER 


The accompanying engravings illustrat 


power hammer of a very interesting ce 




















BELT-DRIVEN PNEUMATIC HAMMEI 
en, the air for operating the hammer b« 
ng supplied t e cylinder from a pump 
vlinder which is arranged at the rear and 
rrovided with a plunger recipro 1 from 
e< ink shaft near he ase e m 
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the two cylinders and operated by eithet 


hand or foot—the levers being independent 


controls the hammer The construction 


of the cylinders and valve will be under 


stood from the line cuts, Fig. 2 showing 


the valve itself, Fig. 3 indicating the vari 
ous positions in which it may be set, and 
Figs. 4 to 6 inclusive being sectional views 


through the cylinders and valve chambet 


heid as ina 
nm various 
I to S t 
100 to 700 pP 


Mang 


shaw, 
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removed Part of the 
exhaust air is led down to the drill through 
i small rubber t 
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ube which is arranged with 
t suitable support so that it can be adjust 
ed to enter the hole which 1 





S being dr illed 
by 
out 


this arrangement the c 
it of the hole 


The 
weighs 18 pounds complete, consume 
it 20 cubic feet of free air per 
So pounds gage pressure, and 
“ee 


| fee Gl 


ut 
blown 


minute, 


mac by th 


Ompany 


ATTACH MENT 


al miller for 


cutting 
imuited to 
| F 45 degrees oO 


any angle 


no longer | 


irance of 


e 1, where it is shown milling 
ft-hand spiral gears having a 54-degre 
he construction will b 


>and 3, the 


understood 


arrange 


elent 
swivel head 


of mounting being clearly 


rs and ind the 


shown 

dis graduated in degrees through a 
le and by means of the clamp 
hown may be secured at 
l angele Phe mechanism 
through a special arbor nt 


spindle and feathered 


any 
is driven 
ng the machine 
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One of the first of our friends to write 


us about the doings of the Cleveland oil 


swindlers was Geo. B. Grant, the gear 
manufacturer of Boston, he having had 
experience with them many years ago. As 
showing the persistence of these gentry, 


we have before us a letter addressed to the 
Grant Gear Works dated August 9, 1903, 
letter the Osborn 
Cleveland, and 
of oils at 


which from 


Q)] 


pre Ce CE ds 
Company, of which 


makes the usual offet a special 


for a special reason. On this letter 
Mr. Grant to the 


effect that the Cleveland representative of 


price 
is an endorsement from 
his concern had been instructed to look up 
had 


company mm 


been 
the 


such 


the Osborn Oil Company, but 
find any 
Nevertheless 1t 


L company 


unable to such 


city is obvious that 


receives mail there 


at least railroad nickel 


for 


On one using 


steel driving-wheel axles they found 
some trouble with this material which was 
not experienced with the material usually 
When for any 


reason a bearing on these nickel-steel 


employed for that purpose. 


axles has become heated in service, it is 
much more difficult to get it to run cool 
afterward; in fact, they declare that the 


only way this can be done is to take the 
axle out and refinish the bearing; where 
as with the ordinary steel there is less 
trouble, and unless the bearing is badly 
cut it can be made to run satisfactorily 
without the necessity for taking the wheels 
the Nickel 


know, used to 


refinishing 
all 


some extent for the crank shafts and screw 


out or bearing. 


steel, as we has been 


shafts of naval vessels. We learn that 
uch shafts have not been heated suffi 
ciently in this service to form a basis for 
judgment in regard to the behavior of 


nickel steel; but in the case of piston rods 
and valve stems that have become heated 
it has been found that the surfaces required 
more work to bring them again into prop 


er working conditions. It is not charged 


] 


that nickel steel is more likely to heat than 


other steel, but simply that when for any 
reason it does become 


heated it is much 


more difficult to get it to running satis 
factorily 


A manufacturer we heard of a few days 
ago adopted rather a novel plan for de 
ciding what 


in He 


upon the tables of this room are placed 


papers he should advertise 


maintains a reading room, and 
practically all the leading technical jour 


nals In his advertising he wished to 


the men em 
ployed in them, and his plan was to simply 


reach machine shops and 
examine these papers as they lay upon the 
tables of his-shop reading room, and to 
note by the amount of handling they had 
evidently received which ones were most 
read. Excess of modesty prevents our 
specifying the paper which he selected as 
being the most valuable to him: but we 
give the incident as being an interesting 


and perhaps useful point 
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Not long ago, as I entered a smithy, my 
ears were offended with profane language, 
my nose suggested sulphur and the shop 
The smith was at the first one 
He had 
ruined the felloes by trying to drive out 
the bolts and cutting the bolts with a cold 
the felloe 
which latter they were rusted fast 


was blue. 
of a set of wheels to set the tire. 


and tire, into 
I asked 
him why he did not prick punch the heads, 


take the wheels to the drill and drill out 


chisel between 


the countersink and then drive the bolts 
out through the felloe with a punch? His 
first look was one of surprise, then it 


changed to sheepishness and then back to 
rage as he yelled, “Fool, fool, foolish fool 


fool l, why didn’t | think of that?” 


for I, 


Imerican Blacksmith 


The Thomas Iron Company is the oldest 
iron manufacturing company in the Unit- 


ed States which has been in continuous 


operation ‘nder its original name and 


without consolidation with any other com 
pany. It is not quite fifty years old, the 
first meeting for organization having been 
held at Pas; 14, 1854. 


Easton, February 


Of the original stockholders, Samuel 
Phomas, of Catasauqua, Pa., is the only 
Survivor 
Personal. 
Will E. G. Stoddard kindly send his ad 
dress to the editor: 


K. R. Markham has taken a_ position 
with the Rudge Manual Training School 
at Cambridge, Mass 
should 


Davis, of 


If this 
W. 


immediately telegraph his present address 


meet the eye of George 


Montreal, he is urged to 


to his home 

W. W. Bird has been appointed as Pro 
fessor of Mechanical Engineering and Di 
rector of the Washburn shops at Worces 
rhe 


engineering department of 


mechani 
the 


ter Polytechnic Institute 


cal insti 
tute has been reorganized during the sum 
mer, and Professor Bird will have charge 
of the 


draulics, 


work in drawing, mechanics, hy 
shop practice and the mechani 
cal laboratory 

Luther C. Scott, for the past three years 
general foreman of the forging and ma 
chine departments of the Bateman Manu 


J F has 


facturing Company, Greenlock, N 
resigned that position to become the super 
intendent of engineering shops of High 
land Park College, Des Moines, Iowa. On 
leaving Greenlock he 


the 


was presented with 
a gold chain by men of his department 
as an expression of their good wishes 
Hon the 
firm of Bagley & Sewall, Watertown, N 
Y., recently the fiftieth 


1 


versary of his purchase of an old machine 


George A. Bagley, head of 


celebrated anni 


shop in Watertown and the founding of 


the present business. The original shop 


built et 


gines and boilers and pumps, and 


did a general machine business. The firm 


also made the castings for the Davis Sew 


ing Machine Company and the Eames 
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1888, afte: 


those firms had secured foundries of their 


Vacuum Brake Company. In 


own, the manufacture of paper-mill ma 


chinery was engaged in with continue 


success 


Obituary. 


William C 
boilers and 


Oldman, builder of the Ok 


man engines, under the pre- 


sure of illness and business worries, cor 
mitted suicide at his home 1n Buffalo, S 


tember 9. He was forty-eight years old 


Nathan Washburn, inventor of the Was 


burn chilled car wheel, and who rendere: 


important service in the improvement 


American blast furnace and foundry pri 
tice, died at Stafford Springs, Conn., Se] 


tember 14, eighty-five years old 


Otis Pettee, a son of the founder of 
Pettee Machine Works at Newton Uppe 
Falls, Mass., died Septemberg, eight 


years old. He entered his father’s worl 


learned the machinist’s trade and was e1 
gaged in the manufacture of cotton 1 
chinery until 1881 

John Abell, founder of the Abell k1 


& Machine 
Toronto, 
Mr. Abell was the pioneer of the thres! 
ing trade of He was 
born in England, and had been engaged 


Works, 


Canada, 


died 
eighty-one 


recently 


gine 
years old 
machine Canada 
in machine lines since his thirteenth yea 
He went to 
lished 
and 


Canada in 1845 and estal 


the business which bore his name 


employed his energies for the re 


mainder of his life. It is claimed for hn 
that he was the first man to build portab 


engines for threshing purposes on tl 


American continent 


Commercial Review. 


New York, Monday, Sept. 21, 1903 


Machinery men who have attempted t 


dispose of their products abroad for sey 
eral years past, have found that their Ger 
man competitors were invariably willing 
them, and where the 


to undersell only 


superior merit of American machinery was 


We hav 


Germa! 


Succes d 


per ceptible, did they 


been informed, however, that 


manufacturers are gradually giving up the 


practice, and many will be surprised 
hear that one of the main reasons for 
is that the industrial situation in Germany 
to-day is better than it has been in four 
years 


This rather surprising, but pleasing, 
formation comes to 
cial of 


chinery 


us from a leading offi 


one of the biggest electrical ma 


establishments in this country 


who recently returned from Europe, and 
whose facilities for obtaining definite an 
reliable information concerning the expo 
machinery trade, are not surpassed by 
one that could be named 
“During the past four years,” 
“the fact 
known that Germany has been in _ thx 


said out 


informant, has been general] 


throes of an industrial depression Phe 
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ncidents attending this state of affairs are 
10 well known to need enumeration. But 
ince June 1 evidences of an industrial 
evival in Germany have been numerous. 
have been over the country quite fre- 
uently in the past four years, and on the 
ccasion of my visit to it from which | 
ave just returned, I saw factories in op 
ration that have been closed for years, 
found machinery men who told me that 
1ey did more business since June 1 than 
hey did in four years. In a word, I was 
urprised to see how decisively things have 
hanged for the better during the past few 
nonths 
| 


“The fact is generally known that Ger 


nan machinery men have for some time 
old their output cheaper than anyone else 
utside of Germany. For example, you 
an even to-day buy electrical machinery 
f German make cheaper in Buenos Aires 
han you can in Berlin. But German man 
ifacturers are gradually waking up to the 
fact that this is a bad practice, and I think 
from now on you will find less of it “one 
[he improvement in the industrial situa 
tion of the country which has recently 
taken place, and which gives every indica- 
tion of continuing, will do more than any 
thing else toward eliminating it 

During the past few weeks many Western 
machinery men have visited the local ma 
‘hinery district. The information § they 
give concerning the present condition of 
trade with them varies. The majority of 
them express themselves as highly pleased 
with the business they are doing, and even 
those who do not talk in this strain, say 
that any decline in orders they have ex 


perienced recently, has been of such little 
mportance as to make it hardly worth 


One machine-tool man said 


mentioning, 
hat a development in his line he noted 
recently, was a slight falling off in the 
lemand for punches and shears, which he 
said was due to building operations having 
been called off in consequence of labor 
oubles 
We are advised by the National Metal 
Trades Association that the report em 
inating from Chicago, that the association 
ordered a 10 per cent. reduction in 
nachinists’ wages, “is a deliberate lie cir 
ulated for malicious purposes evidently 
y parties trying to stir up trouble between 
nembers of the association and their em 
lovees ” 
One of the things which afford manufac- 
irers of machinery considerable delight, 1: 
he harmonious relations which exist now, 
nd have existed for some time, between 
hem and their employees. It 1s a note 
vorthy fact that while labor troubles have 
oken out in abundance all over the coun- 
ry during the past few months, machine 
hops have been singularly free from them 
With the exception of the strike of marine 
lachinists, the machinery world has been 
serene so far as labor matters are con 
a gratifying condition of 


ffairs, and one which reflects credit on all 


rned It is 


ose who have brought it about 
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The Burt Manufacturing Company, of 
\kron, Ohio, reports having received some 
good orders recently for its oil filters, both 
from domestic and foreign sources. Some 
of the chief buyers were the Baldwin 
Works, Electric 
Illuminating Company, American Sheet 
\merican Steel & 


Foreign shipments were 


Locomotive Cleveland 
Steel Company, and 
Wire Company 
made to London, Witten, 
Buenos Aires 


Several months ago we noted in these 


Germany, and 


columns the acquisition by the Scranton 
Steam Pump Company of the plant of the 
American Foundry and Machinery Com 
pany, Kingston, Pa., which the company 
purchased for their Wyoming Valley busi 
ness. A few weeks after this a new foun 
dry was in process of erection, the siz 
of this being 135x280 feet, giving them 
their present large foundry as an erecting 
shop We are now informed that the 
company has purchased the Poors 
Manufacturing Company plant on Al 
bright avenue, which is one block from 
their present works. This plant will be 
devoted almost exclusively to their smallei 
duplex pumps, Lippincott steam specialtic 

such as reducing wheels, planimeters, steam 


} 


] -¢ ] 
ll extractors, shaking 


separators and 


grates, furnace blowers, etc., as they have 
never been able to fill all the orders that 
they have received for these goods, but 
hope to, with this present addition to thei: 
works. A catalog of the above goods wil 
be sent by them upon request 

J G. Blount & Co., 


ufacturers ot speed lathes and grinders, 


Everett, Mass., man 


report a very brisk business for the past 
two months and foreign business is in 
creasing, particularly from England. They 
have just built a large addition to thei 
works, which they intend to use as an 
] 


erecting foot 
Sargent, Conant & Co., 


ing, Boston, Mass., 


s 


Equitable Build 
have recently com 
pleted the installation of an electric light 
ing and power system for the town of 
Groton, Conn., and will shortly begin 
work on a similar equipment for the town 
of Millers Falls, Mass 
The Emerson Electric urin 
Louis, Mo., has just com 


pleted a line ot direct current electri mo 


Company, of St 


tors especially designed in every particular 
for the purpose of operating individual 
machines. This is a new departure for 
the company, although for the past twelve 
years they have manufactured other kinds 
of electrical apparatus, particularly alter 
nating-current motors, which have had a 
large sale 

Two recent and important contracts 
the Union Switch & Signal Company art 
those for the Interborough Rapid Transit 
Company (subway), of New York, and 
the North Shore 
The Westinghouse Electro-Pneumatic sy 


tem is to be installed on the first named, 


Railway of Californ 


introduced, that 
On the North 


Shore Railway the electric semaphore sys 


but a new feature 1s to be 


ot using alternating current 


tem 


used 


ot 


aut 


with 
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ent thus possesses the element of mass 
hind it and is for that reason all the 
Quotations. 
New York, Monday, September 21 
Yor prices for Northern and 
S ert 1 f nearby delivery are 
' ' ] follows 
North 
\ \ $17 00 (4317 25 
NO \ 10 50 fa I 00 
N > 160 OO fa’ 10 50 
Soll 1¢ 
No. © Foundry 15 75 @ 16 00 
No. 2 | nai 15 25 (a 15 50 
No. 3 Foundry 14 75 (@ 15 00 
Ni $ Foundry 14 25 (a 14 50 
Bar [ror Base size Refined brands 
pri dock, 1.80c. upward in cat 
rad | Soft steel bars, 1.75¢. upward 
Pool Steel Base size Good standard 
quality, 7¢.; extra grades, 13c. and upward 
\I nervy Steel Base sizes — From 
store Os fa 210% 
Cold Rolled Steel Shafting—z2.90c. from 
Coppe Lake Superior ingot, 1334 @ 
3 ( electroivtic, 1398 (1346 casting 
Pig Vin—In 5- and 1o-ton lots, f. o 
New Yo 6.50 @ 27% 
Pio Le 1.50 ( 4.75 for carload 
Spelter i a 6.00¢c 
\ntimor Cookson’s, 7 @ 714 Hal 
tt ( a OO RC other brands, 0 a 
f) ( 
() Prime City, 70 to 73 T 
‘ ind and quantity, ranging 
rrel up larg: ; 


I (mel! in Sterilizel Company, 


(Va.) W 


iflin factory 


oodworking 


The Globe Fence ¢ Jackson, Mich 


ompany, 
lludson 


Iry of Ilertzog & Orr. Li 


ween ruined | lire 


y 


The Bowe Carriage Company, Wilmington, 
Lh ! ded » rebuild its burned fae 

Addi ns ire tbo " " made to he 
Mi n Worsted Mills. West Conshohock 
en Pa 

I \l ston ia.) Cordage Company wi 
insta dad spinning and cording ma 

Dh I W Moore Glass Manufacturin 
‘ vat - 1 Bridg — is been 
lamaged fire 

The © ne Blind Adjusting Company i 

“ neern = OX 1 rweate sp 1 

SD neg \lass 

I} M Steves Mmpanyv, Jacks \ ‘ 
! 1 Ss ’ 1 preiiminary 
“ ¥ irge docks 

| | J. qguim Company, of Bos 
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pany is being organized with a view to con 
structing a water-works plant. 
The Pope Manufacturing Company, Hart 


ford, Conn., contemplates the erection of a 
new automobile factory building 

A two-story brick factory will be built for 
the Crandall Cutlery Company at Bradford, 


’a ® i- 
The 


contingently expects to expend a 


Devinney is secretary. 
Mobile, Ala., 


quarter of a 


Consumers Gas 


Company 


million dollars in perfecting its plant 





The re fertilizer plant of the Rasin 
Monumental Company at Fairfield, Anne 
Arundel County, Md., has been burned 

An addition is being built to the plant of 
the Chelmsford Foundry Company, of Bos 
ton, Mass., at North Chelmsford, Mass 

Representatives of the Kearsarge Peg Com 
pany, of Bartlett, N. IL., have decided to lo 
cate their peg factory at Bingham, Me 

It is stated at Fort Dodge, la., that the 


Plymouth Gypsum Company, incorporated 


», has planned a large mill 


some time ag 


The 
Pittsburgh, 


& Zortman Machine 
has opened a machinery exhibi 
Philadelphia 


rown Company, 


of 


the Bourse Building, 


tion 
The 


Pamaqua, 
l 


in 
Illuminating 
for 


Edison Electric Company, 


Pa., preparing the erection 


Is 


of a combination electrical and gas plant 
H. C. Bradley, wood turner, Bridgeport, 
Conn., has been having figuring done for a 


manufacturing building, three stories, 35x76 


feet 
The 

ber plant, at 

O.. 


IH. 
Gilbert 


Taft planing mill and lum 
Iiunt 
but 


Samuel 
street, 


be 


avenue and 


Cincinnati, have been burned, will 


rebuilt 

The Bree 
Cleveland, ©., 
factory 


Wagon 


for a 


« 
applied 


vx 1OS 


Company, 
to 
$2 


Carriage 
has 


permit 


building, feet and 


erect a 
feet high 
The 


Singer Manufacturing Company, sew 


machine manufacturer, is about to en 


large the molding department of its plant at 


Klizabethport, N. J 
The Western Electric 


build a 240x170-foot, 


Company is about to 


stor 


York 


two-story 


at 


factory, 


ro and office structure leventh and 


nye 
streets, Philadelphia 
The Com 


pany, 


« 
lsewhere, « 


ck 


Enameling St 


and e 


National 
New 
plates the 


New 


amping 
item 


m 


build 


York city 


story bri 


erection of a fout 


ing in Orleans, La 


Th ks at Shadyside, N. J f the Bar 


wo 


ret Manufacturing Company, Philadelphia, 
Pa., manufacturer of roofing materials, chemi 
cals, et have been burned 

rhe Builders’ Iron & »teel Company, East 


Cambridge, Mass., has been receiving esti 
mates for the erection of a one-story factory, 
oxo feet, for its own use 

It is stated from Los Angeles, Cal., that 
Alfred Dolge, the well-Known felt manufac 
turer, and HT. Ek. Huntingdon propose to estab 
lish a felt plant near Alhambra 

The Paul Whitin Manufacturing Company, 
Northbridge, Mass., producer of fancy cotton 
goods, will enlarge its Rockdale mill by an 
addition, 300x100 feet two stories 

The Southern Soda Works Compatr Nas 
ville Tenn Wiil occup uilding 1 h 
larger than its present quarters \ box fac 
tory Ww i b a pa if hi new in 

\ contra has been le " SHOL000 add 
ion to a factory f tl Southwark Foundry 
& Machine Companys Philade ia I “ 
e a four-sfo lilding, GOSX157 

The stockholders i J. | sim 1 Co n 
Manufacturing Company ff Thomson, Ga 
were to vote at thell ite annual meeting I 
the question of enlarging thei Varn m 

The Schenectady N \ \ | & 


Storage (¢ 


Edward 


dent; Art 
It is rm 
of Troy, 


recently 


M 


‘ompany 
Hlewlett, 


hur I’ 
imored that 
N. ¥ iron 


destroye ds by 


the erection of a new 
viiet 

The Pennsylvania 
Castle, Pa., have 
the iron work for al 
built by the Carnegie 
Castle 

The Crescent 
land, O., has acquire¢ 
burg township on whi 
the manufacture of su 


munition 
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the 
pip 
fl 


proposes 
of 
Rainey, of 


A 
re 


to build 
Ifudson, s 
ird-Don ¢ 
whose pla 


one, pel haps in 


lew 


Ste 


} 
en 


engineering 
received 


ly] 
rt 
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Appliance 
Hl , 


to 


ho 


the ec 
ast turna 


Company 


Company 
acres 
build a p 


velties 


x 


Schenectady, is 


contem! 


\\ 


At an estimated cost ¢ $30.000 the 
ican Steel & Wire Company is sta 
build a machine shop, 100x160 feet, at 
cester, Mass It will also erect a powe 
there to cost $3,600 

The Litchfield Engine & Machine ¢ 


is report 
Litchfield 
The 


ooo 


and 


other 


ed 
Ill., with 


to have 


» company w 


machinery 


be 


en 


a paid-u 


ma 


incorpo! 


» capita 
! } 


nutacture 


liuffman & Mull, T. P. Moore and 
of Drexel, N. C., and New England 
will build a mill for spinning Egyptian 
at Drexel A company will be forme 


capital of 


P 
M 

porated t 
capital 


H. | 


st 


has been 


Hlanes, 


S125.000 
I’. il 
Winsto 


lanes, 

of 

Ilanes 
of 


he 
ock 
subscribed 


sluff, Mo., 


is 


Hlanes, 


n, 


N 


Knitting 


$250,000, « 


hi 


Jr 
C., have 
which $ 


rf 


ive a facto 


d 


and W 


Company, 


Loo 


Poplar to \ 
a capital stock of $500,000, to manu 
a new counting machine known as the 
graph. J. L. Dalton, of Poplar Bluff is 
dent; Birney Dysart, of St. Louis, secre 

Work has been commenced by the Che 
field Manufacturing Company, of Deters 
Va., on a dam to develop 250 horse-p 
New machinery for manufacturing yarns 
be added to the present spinning equip! 

From Montgomery, Ala., is reported 
corporation of the Buice Sectional Bo 
Company capital, $15,000 Those con 
include O. O. Buice and F. J. Cramtor 
factory for file cases and office supp 


proposed 





It is reported at Norwich, Conn., tha 
American” Steam Turbine Company in 
to move there from New London, and 
taken a lease of a_ building Perhaps 
United States Steam Turbine Compa 
ferred to 

George W Kavanaugh and associa 


the F 


pany, ot 
ganizatior 
ting mill 
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It is r 
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Kavanaug 
Cohoes, N. Y 
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Ma 


company 


reet Phil 


ide 


propose to erect a_ factory 
Del., to build automobiles 
to express the magnitude of 
S1L.O00 000 

The Cineinnati ¢O M 
has asked f 1 permit » « 
brick factor building an 
S25 000 nt the southeast 
(irove avenu nd ‘Townsl 
Washington 

The refinery nd one of f 
\l Williams «& ¢ man 
ss wire and tubing, Attle 
been burned rhe mss Is 
east S12.000 Machinery 
iT is are destroved 


nutacturing 


planning 
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at Wiln 
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Westinghouse Workbenches. in the leg fronts, which are flush with the is very far f 
BY JOHN RANDOL. front edge of the bench. The back-board should have neh e walls 
[he Westinghouse workbenches, to of the bench is the thickness differenc« This We Q patte ip wa 
ch allusion was made in the story of below the top of the thick front, and a high very larg: gh, the benche 
wles’ wall tool boxes, were as shown in back-board, supporting the electric-light I believe, w t placed at rigl 
e illustrations herewith. The pattern- carrying frame, is provided with a tool angles to the mid { floor of tl 
kers had at the time I was there (De- board on top. The bottom board of the shop, « ( 1 a passag 
mber, 1899) just moved into their new bench extends at both ends beyond the legs width clear from it ry rrangen 
rters at the west end of the “Machine same distance as the bench top, and has’ gives several work: y four x 
irks,’ and the machine-shop extension, end- and back-boards fastened to it, so as ready ce { 
ist, was not yet roofed. The pattern- to make a deep, capacious tray, open in course of construct n the opert part 
ikers were not fairly settled, but several front to permit rea‘y cleaning at both the floor, a1 foreman 
f the new benches, designed by the pat- ends of the bench. a very mu juare, an 
tern-shop foreman, were in place, and The space between the top and bottom, so gives hin to tl rkmen witl 
struck me as being remarkably good. 16 or 18 inches high, is filled at each end much less trave han if t benches we 
The high, slender, wooden frame at the of the bench with four drawers, as shown, placed lengthw g p wa 
back of the one bench shown in Fig. 1 sup- bottom drawers deepest, and the drawer It is also to be noted that all confere 
ported a light, wooden electric-light swing- separated by a large open-front spact¢ between the foreman and patternmaket 
ing gib, very simply and ingeniously con- Although this bench was designed for take place at the foot of the bench farthest 
trived so that the patternmaker could place the express purpose of keeping the shop away from the vise end, so that from th 
two bulbs, if I remember correctly, any- floor clear of tool boxes, a small ‘‘steamer foreman’s travel point of view this ber 
where he wanted them. It is well known trunk’’ tool chest is seen underneath the arrangement reduces the total shop widtl 
that pattern work by artificial light is ex- bench. The vise is a patented arrang: by, say, 15 feet on a side, or 30 feet tot 














FIG. I WESTINGHOUSE PATTERN-SHOP BENCH FIG. 2 WESTINGHOUSE MACHINE SHOP VISE ENCH 


tremely difficult, and I remember that this ment,* having holding ws on all four which save \ Sit 
arrangement lighted the bench perfectly, sides of the screw, and standing at any _ year’s time 
and it is not unlikely that the foreman of inclination within its range, which is con Senches cr ‘ ft yp and cle 
the shop may favor the readers of the siderable, and also turning round in a ver of the walls would mak e use of w; 
AMERICAN MACHINIST with a sketch of tical plane, and was highly valued by this tool boxes call.for much more walking 
this light support, which I cannot recall, foreman the part of the workman than the t 
but remember as being easily managed and It will be seen that this very cleverly storage drawers shown in these bencl 
surprisingly well adapted to its purpose designed bench is first of all a very simple, It is true that no arrangerhent of drawé 
The benches were new, and different cheap and substantial arrangement, and _ accessible from the top only can stot 
from any others in my. knowledge. The that its back-board top shelf, together with display articles nearly well as the ve 
me pattern, very cheaply made out of even the large, vertical back-board surface, gives tically opening tool box with vingin 
thickness stuff, all straight lines, served for a considerable area for placing tools. The leaves, and but very few workmen | 
both bench legs. The straight, vertical back-board is open at both front and rear their tool-chest drawers plannes 
front of the leg was cored with peg-holes, ends, so as to be readily swept clean. Then kept in such order that they can instant] 
nd this front was not planed, though it the drawers afford much more than ordi lay their hands on anything wantec 
uuld have been a far nicer job had these nary tool-chest room, and taken with the But between the tv Cowles’ mant 
wo fronts been planed and drilled, instead large trays at the ends, and the large open for the small shop and 1! Westing 
f being rough and cored. The boss pat space between the drawers afford far more’ bench, with its contained drawers and so 
ternmaker said he had hard work enough tool room than the ordinary pattern bench on, for large shoy where the patter 
get permission to have the legs cast, to ind tool chest combined. benches are place ll s , 
y nothing of having any machine work It is very common to arrange pattern conditions and rev well me 
me onthem. The molder had been care makers’ benches next to the wall, and un and it is surely of t hig] nportan 
il, and the leg fronts and peg-holes were doubtedly this is not the best practice for that the patternmaker should have his 
retty good, so that a wide, long piece a shop making large patterns. In fact, it great number of t felv and conve 


uld be supported edgewise on the pegs Sas canst Calves View iently cared f 
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to the mill and had them made into two - all « 
which thus match the rest tee-squares and triangles 
Fig. 3 shows my Barnes No. 4% lat! 


Yet more; it 1s undoubtedly true that f which it holds, except some la 

eally economical factory management is decor frames, 
of the woodwork. 

The drawer is for use storing brass and 


far more a matter of attention to such 
On the left is shown a rack for the chang 


purely practical details as are here treated 





)? re 
han of any broad scheme of glittering steel rods, screws, emery and sand paper, gears, and for a set of mandrels from 
veneralities. The first step towards a fair glue, etc., and carries a tray which slides to 1 inch, also two chuck wrenches. D 
day's work comfortable surroundings the full length. It is divided into five rectly over the headstock, and partly 
d suitable tools provided for the work compartments, one for steel machine den by it, 1s framed blueprint of 
in: with good light and pure air added, screws, another for brass machine screws, necessary change of gears for screw « 
good results are very likely to follow while another is for brass nuts and wash- ting 
The Westinghouse heavy machine-shop ers. One large compartment is for odds \t the back of the lathe, within « 
neh, Fig. 2, has cast-iron frames of not and ends, while the last is left for short reach of the operator, is another rack, 
ery unusual shape, but differs from ordi lengths of brass and steel rods which are fastened the different chucl 
On the 


face plates, wrenches, etc 


ry practice in having the front board Fig. 1 shows the arrangement of tools 
ide of maple or ash joists set edgewise, all of which are well fixed in their proper tom of the rack is a narrow. shelf, 
tc. which is kept a full assortment of lat 


making a front board 6 inches thick, which — places by means of screw-eyes, hooks, et 
tools, prominent among them being a s 


Il keep its place and shape, and can be The right-hand side of the cabinet (not 
enewed in sections. Iron benches are not shown in the view) is occupied by differ- of the “O. K.” patent tool-holder an 
ent size hammers, abreast. drill, bell- tools, which I find very satisfactory 


together satisfactory for heavy work, and 
this size lathe, which is of 9 inches swing 


ght wooden benches will not do at all, hangers, bit, planers, ete. The cabinet 1s 
while heavy wooden bench tops made of 27 inches square and 12 inches in depth. by 25 inches length between centers 
one piece are not readily had, and warp The drawer is 27 inches in length and 10 Figs. 4 and 5 show a Goodell, Pratt & 


nd split as they dry out. Made as shown | inches deep Co. drill press \t the top of Fig. 4 






































Fit - DRAWING INSTRU MENT CABINE 


G. I. SMALL TOOL CARINET 3. 2 

n Fig. 3, the heavy bench can be made ot | designed the doors to be shut and shown a blueprint giving the drill and 
any desired depth and strength at low cost, fastened separately by means of latches at tapping sizes for machine screws. Direct 
under this is a circular piece of wood 


top and bottom. These latches are con- ly 


may be cheaply repaired, and keeps its 
hape well nected by a wire which is wound around — 10 inches in diameter, on which is mount 
ed a complete set of twist drills from No 


. e o - 
lhe bench shown was portable, and was the peg, fastened to the frame of the door 
equipped with two heavy parallel vises midway between each latch. The peg 60 to % inch, also taps, rean ers, counte1 


This board is fastened at its 


t 


asses through the door frame and carries — sinks, ete. 
] 
center by one screw, thereby permitting 


. ; a knob on the outer end. Both doors are 
The Equipment of an Amateur’s Machine Shop. . : | 
further locked by means of a hasp and to be turned about on the bracket 


BY EVERETT E. POMEROY padlock The top of the cabinet is a In Fig. 5 is shown a front view of the 
I was very much interested in the ar- handy place for keeping papers drill, which also shows another circular 
ticle, at page 1108, on “Wall Tool Boxes,” My first toolbox was made some years board, 8 inches in diameter, which carries 
the more so, perhaps, because I possess a ago, while working in a shirt factory in a set of taps and dies from No. 1 to Ni 
inall quantity of tools and have always Rutland, Vt. It was a small affair, some 24, including some of the odd sizes 
found it a problem to take care of them 18 inches in length by & inches in depth Fig. 6 is another view of the amateut 
Fig. 1 shows a cabinet which I made and 10 inches wide This box now does machine shop, taken before a recent ri 
rom a chiffonier, having, originally, four duty as a handy place to keep plaster of | moval, showing the work bench, with dri 
drawers. I removed the upper three and Paris patterns for brass castings press attached. At the farther end of 
ned the inside with white wood, 34 inch My second attempt is shown in Fig. 2. bench is shown a smaller size drill o 
thickness, over which I stretched green This is also lined with felt, and has one same make 
felt covering the three sides, top and bot glass door Chis cabinet 1s 24 inches high Before removing, the s » con 


mm, so that with the glass doors shut it 17 inches wide by 6 inches in depth, but besides the lathe and drill, a buffing 
t 1 to be too small, and I fitted polishing machine made from = an_ old 


practically impervious to dampness 


} 
[ took wun to recerve Wy cli iwing 


it soon provec 
instruments, Singer sewing machine, and a Quack 


“he fronts of the three drawers 
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sush foot-power lathe, which does duty 
as a grinding machine. 
The woodwork in the shop, except the 


bench, is all stained a dark green, thereby 





ilways presenting a fairly clean appear 
ince. This may seem fussy for a machine 


shop, but the reader will remember that 
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FIG. 3. THE LATHE AND ITS EOI 


the shop is installed in a private residence 
ind I consider that neatness is conducive 
to good work 
Points on Grinding. 
BY C. H. NORTON 
I want to thank Mr. H. B. McCabe for 


Ss very courteous and interesting refer 
nce to Points on Grinding at page 1265 
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ind depth of cvt to each individual piece 
as they proceed, 
to the tool 


of work, experimenting 
adapting the speed and fee 
they may have, or changing the shape or 
temper of the tool to suit the speeds, than 
following any 


can ever be produced by 


fixed rule. Is there a latheman who can 
not, if he tries, get out more work on his 
the than has been shown possible by 
some standard rule of speed, feed and 
depth of cut 
When we consider the different kinds 


of steel, different shapes of tools, different 
tempers possible, different rigidity of work 


and of tool-posts, and different lathe pow- 


ers, we can see how varied must be the 
results and how each case must re 
quire different treatment to obtain the 
best results. To all these considerations 


must be added the numerous variations 
in steel, carbon alone varying considerably 
with steel known as of the same quality. 
With lathe problems we have to con- 
that the tool but 


point, while the modern grinding wheel 


sider has one cutting 
has many million such points per minute 
Let the hardness of 
vary that it 


sible to detect the variation by any chemi 


these cutting points 


even so little may be impos 
cal or mechanical means, and it is easy to 
understand that a slight difference in speed 
of work, feed and depth of cut may make 
the difference between an hour and a half 
and fifteen minutes in the production of a 
piece of work. 

With the actual practice of grinding, re 
moving small diameters at rates of from 
four to ten times faster than is possible 
with turning tools in lathes, when the re 
moval is for the purpose of sizing and fin 
ishing, we are not troubled about exact 
rules for doing this, especially when men 
can be taught to accomplish the results 
few days’ training 


with comparatively 


There seems to be no difficulty in teachine 


operators how to obtain results by explain 


ing that different speeds of work and feed 
must be tried to obtain the best results 
Some operators become more expert than 
others in these selections, but all are able 


work. It 


impossible, however, to convey this infor 


to produce commercial seem 
mation in any other way than by the actual 
operation of the grinding machine 

The 
efforts in formulating rules from those in 


writer will welcome any and all 
practicaf touch with commercial grinding 
as it develops, but I believe that no tables 
or formulas can be of value that are not 
based on actual everyday experience with 
commercial work. Experiments, as such 
can be easily arranged to prove almost 
anything 

With 


constantly improving, and 


the grinding wheels 
the 


growing 


quality of 
time re 
grind work shortet 
with month’s 


well afford, for the present, to say, “I d 


quired to 
every experience, we can 


not know,” and be content with the fact 
that the simple changing of speed and feed 
f work and of wheel, althougn it may be 


experimental in each case, will enable us 
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to produce from four to ten times more 
in the same time than we have heretofore 
been able to produce by the lathe method 

Mr. McCabe speaks of fifteen minutes 
being a long time for changing the wheel. 
While this was the time taken in that par 
ticular instance, it was not because of any 
features of the machine. The 
wheel 24 
thick the 
I have 


mechanical 


shortest time for changing a 


inches diameter by 2 inches 
writer has known is two minutes. 
never mentioned such a record before, as 
all statements about modern grinding and 
grinding machines are regarded by many 
as fabrications. This time of two minutes 
was, however, an actual fact, and was due 
to the smartness of the operator. 

practice, changing such a 


If Mr. Mc 


inches 


In ordinary 
wheel requires five minutes. 
Cabe has in 
diameter, it is a common thing to change 
From what 


mind a wheel of 6 
them in less than one minute. 
he says about speed of wheel, it would ap 
pear that he necessary to 
change it frequently, but this is not true. 


supposes _ it 


Grinding wheels for cylindrical work are 
selected to run at a the 
changes made are in revolution of work, 


He speaks 


fixed speed; 


depth of cut and feed of table. 
of making a note for future reference of 
exact speed, etc., when found to be right 
This would answer, provided the next lot 
of work was made of steel precisely the 
same, but if it should vary a single point 
in carbon or other ingredients, the result 
would be more or less changed. We think 
it far better to teach the operator to grind 
the work just as quickly and as well as 


he car, whatever the feeds and speeds he 
is obliged to use The speed and feeds of 
the machines with which the writer is 


familiar can be changed instantly without 
the use of belt-stick and without stopping 
the work. 

In regard to the selection of wheels, it 
is as simple as the selection of a turning 
tool. If a lathe tool should dull quickly 
we would select a harder one. With grind 
ing wheels this is the reverse, for, unfor 
tunately, years ago grinding wheel makers 
adopted the words hard and soft to indi 
bond holding 
difficult to 
not just as simple to 


cate the consistency of the 
the particles together. It is 
understand why it is 


select a better cutting wheel in case of 


trouble, as it is to select a better lathe tool 
when that shows weakness; and whoever 
heard of anyone requiring specific ruies 


for selecting lathe tools, and who could 


write specific rules that would enable one 


+ 


lect lathe tools for the endless variety 


oO St 


of work the lathe performs? There are 


some things we have to know without 
rules, and to succeed with grinding we 
must know that when a wheel is softer 
than another it will cut sharper and 
coarser than the other, and that if it is 


softer it will feel softer when we press the 
point of a pocket knife or twist the end 


of a screwdriver against it, or use any 


other natural way of firding its relative 


hardness. 
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Molders With a Fifty Year Record. 
Molders’ Journal publishes 
portraits of William Carson and John 
Moore, who have each worked fifty years 
for the same firm—Warden King & Sons 
With 
annual vacation and a serious accident 
one of them, the 
tinuously. There twenty 
molders in the employ of the 
than a 


The Iron 


as molders. the exception of ar 


1 
worked co! 
other 


men have 


are over 
same firm 


who have worked more score of 


years each. 
A Chapter on Gibs. 
BY WARREN E. WILLIS 

They were discussing the points of de 
sign for the new machine and had come 
to the subject of gibs, where they failed t: 
agree. 

Oldon allowed that a brass gib, like Fig 
1, fitted with a screw stud and adjusting 
nuts, planed and scraped to a nice bearing, 
was the best thing to take up wear. 

The difference in the nature of the metal, 
from that of the cast-iron slide it is to bear 
against, was one of his reasons for using 
it: for everybody thinks such conditions 
are far better than having two pieces of 
the same kind of metal work against eacl 
other. Then, too, he said, that it is so eas) 
to adjust; only a couple of nuts to mov 
and the thing i» done. 

Cheapman didn’t see it that way; he a1 
gued that first of all it meant a job 1 
the pattern shop; then a lot of extra work 
in planing it up, as the combination of 
taper and angle make it a mean piece t 
hold and work on, Furthermore, the same 
trouble would have to be gone throug] 
with on the slide itself, and a very carefu 
job done all the way through in order t 


get anything like a fit. “All this mean 


extra expense, and after the thing 1s al 
fitted up, there is only a limited amount 
of adjustment to it, anyway. I say jus 
take a piece of strap iron, or sheet steel 


smooth it up on one side, bend over the 
ends so it will stay with the part it is in 
tended to, and put some set-screws agains 
That’s the cheapest way.’ 
was the right 
Oldon’s, 


made of brass, anyway 


it, like Fig. 2 
Nukink 
thing 


said neither one 


‘Besides the cost of 


ought not to be 


there is more or less emery dust bound t 
goo 
a gib on this 


get on it and brass makes a pretty 


lap; it won't do to use it for 


Cheapman’s idea is all right, out on a 


but it is 


job. 

farm, 
disgrace to a 
of the set-screws would soon do a! 


goes, 
shop 


where anything 

machine why, the 
point 
rather the metal in front 


it’s too thin, cheay 


the bearing, or 
them—while it 
We are all probably willing 


lasted 


and nasty. 


admit that the wear on this—or any othe 


slide—is greater at the ends than along ir 
the middle, as 
intentionally magnified in Fig 
caused by dirt and grit having a 
to work in, and also by the thrust of the 
tool or part carried by the slide, and is sti] 
further augmented by the angular thrus 


of the 


indicated by the dotted lines 
3. ,This 


chan 


crank which drives it I would 
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suggest making a good machine fit of the 
slide and its guides, then drill and tap the 
ends for a screw with a conical bearing 
point; split the slide down for a distance, 
as by sawing into the hole as shown; then 
no gib is needed at all; just set up the 
screw and spread the ends of the slide 
vhere the wear is—and you have got 
slide that is all right.” 

“Yes,” said Followell, “until you spread 
the slide enough to pass the elastic limit 
of the metal; then you soon have either 
a loose slide or a broken one; the idea is 
all right, but the plan is no good. What's 
the matter with the common flat strip gib, 
like Fig. 4? There’s lots of them in uss 
n good machinery; not thin, like Cheap 
man’s, but made out of stock thick enough 
to bear finishing and have something left 
with which to transmit the pressure of th 
screws back of it.” 


“But,” says Weldon, “there’s not much 
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slide; it is easily machined to 


of adjustment is 


than that of Oldon or 


no projections a 


be convenient; c 
n fact the heads 
may be recessed 

surface; when it 


justments 


or filed, off the bot 


put between the 


‘ 


guideway ; 


» allow for a m 


When the screws 


should be at all t 


as rigid as ne s 








iia ——s 


oom for screws and check-nuts on the 
utside of the guideway of the slide, and 
sven if there was, they are always a source 
yf annoyance, catc 


waste in wiping and gathering up dirt g 


erally. They are unsightly and expensiv: 
besides which they are inconvenient to get 
t to adjust deed, wit y gib of th 

iSs 1s difhicuit t make the crews 
be: e illy and the thinne the gib he 
more 1 tice ible bec mes ( ot 
neq pressure against t g \s t 

old-style gib recon y Old 

d the innov n proposed by Nukink 
Ot e barred tron e the nds 
yf the slide must be free f oj 
possibly Nukink might put his spreading 
screws in from the front of the slide, but 
as heavy service is required from this ma 
chine, and the wear is likely to be exce 
sive, such a small limit of adjustment can 
not be regarded as satisfactory. I would 
advocate the use of a gib like Fig. 5, which 


is sufficiently rigid to make up for small 


inequalities in clamping it against the 
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g wrong H 
1e tool mov v 
: tened ¢ ‘ 
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train, 


tart inother 
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ve applied from the fro 


small 
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Screw Cutting. 














for the friction nuts, 


if not tightened back on to the collar pro 


wrought-iron ones, 


vided, work themselves up against and 


e clutches 


tighten tl 


\ thing which not infrequently occurs 


for the cross-feed clutch to become 
engaged when you happen to be taking a 
straight cut on a bar, and if your back 


happens to be turned, you'll have the work 


hent up by the sudden increase in_ the 
depth of the cut. 
The same lathe I have mentioned was 


provided with an arrangement for tight 


ening up the feed belt. All that was neces 
sary to do was to lower the bottom speed 
cone. George, as I was passing one day, 
had the belt off and was preparing to take 


out the fastener. I said, ‘‘What’s the mat 


rer, George?” 

“Oh, the belt wants tightening up. I 
can't take a decent cut without its slip 
ping.” 


“What 
the belt ? 


going to do? Shorten 


Give it to mé a minute.” 


are you 


I simply replaced it, and tightened it 


up in the way the makers of the lathe in 
tended. 
“Well, U'll be hanged! If 


I'd known that before it would have saved 


Said George: 


a heap of trouble.” (Thoughtfully) ‘It’s 


a good dodge—those Americans are up to 


it in everything.” I didn’t tell him that if 


they were all as observant as he was the, 
would be up to nothing; but, all the same, 
| thought it 

Bob had a worm to cut to match an old 


one. The old one was 3¢ inch pitch. When 


| arrived on the scene he had a spiral 
traced upon the work, and was at the 
change wheels altering them “Got the 
wrong wheels on?” I asked. “Yes. I'm 


trying a 95 and 70 instead of a 90 and 65 
| think that will about do it.” 

Don’t 
4g pitch?” 


“Why, what do you mean? you 
know what gears to use for 
that I do 


in I'g inches, 


You see it’s 
and I was 
When I 


was a lad they didn’t give us the schooling 


‘T can’t say 


three threads 
never much good at reckoning 
you have to-day. I could have managed 
it if had been three threads in an inch.” 
Che lathe 


ot course the correct gears would be in the 


had a inch pitch screw, and 


ratio of 3g : 4, or 6 : 8, which gives 60 
and 80. He had guessed the wheels 70 
and 95, and had traced the thread in order 
to be able to measure it Finding it out 


a little, he was changing the gears to get it 
nearer, and would have repeated the per 


formance until he had got so close as to 


“make no matter.””. He was surprised to 


find how easy it was to calculate the 


gears 

In instructing how to calculate the 
] ’ ’ ] 
change gears, I aiways mention that. th 


numbers of teeth in the two wheels must 
be exactly proportionate to the pitch of the 
work and the pitch of the 


\nd this el 


pitch Yiven as 


leading SCTeCW 
ears the matter up, for be the 
fractional or otherwise, if 
hoth pitches (work and screw) are taken 
the same way, the proportion, correctly 


speaking, ratio, may readily be calculated 
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Krupp Statistics. 

From a report of the chamber of com 
merce for the district of Essen, Germany, 
the following facts as to the Krupp indus- 
try are derived: 

The works of the firm Friedrich Krupp 
now comprise chiefly the cast-steel factory 
in Essen with a proving ground in Mep 
the Krupp steel works, formerly F. 
Annen, in Westphalia ; 
Mag 


the Germania dock in Kiel; blast- 


pen; 
Althower & Co., at 
the Gruson works in Buckau, near 
deburg ; 
furnace establishmets near Duisburg, Neu- 
wied, Engers and Rheinhaufen, and a 
plant near Sayn with machine factory and 
iron foundry; three coal mines, the 
Hannover, Hannibal and Saelzer & Neuack ; 


a great number of ore mines in Germany, 


V1iZ., 


ten of which have deep mining plants and 
complete mechanical equipment. In addi- 
tion, the firm Friedrich Krupp is interest 
ed in iron ore properties near Bilbao, in 
Northern Spain, and has a shipping house 
at Rotterdam, with ocean steamships 

the 


artillery 


The principal sorts of outputs of 


cast-steel factory in Essen are 


(up to January 1, 1902, 39,878 pieces de 
livered), projectiles, percussion caps, etc 
gun barrels, armor in the form of sheets 
and plates for all protected parts of war 
ships, as well as for purposes of fortifica 


tion, railroad material, shipbuilding mate 


rial, machinery parts of all kinds, steel and 
ron sheets, rolls, tool and ther st e] steel 
billets, ete 

At the cast-steel factory there were in 
the year 1901 about sixty plants at work; 


about 5,300 machine tools (including some 
other machines) ; 22 roll trains, 141 steam 
hammers, from 100 to 50,000 kilograms 


falling weight, with a total falling weight 


of 242,775 


cluding two bending presses of 7,000 met 


63 hydraulic presses, in 


ke 


ric tons, one forging press of 5,000 tons 


and one of 2,000 tons pressure; 323 Sta 


tionary steam boilers: engines of 2 


513 
to 3,500 horse-power (total, 43,848 horse 
cranes of 


power), 3090 electromotors, 501 


400 to 150,000 kg., with a total of 6,327,900 


kg. lifting power 


told daily 


tons of 


During 1902 the furnaces all 


smelted on the average 1,782 ore 


from their own mines. The output of the 


firm’s coal mines was 1,643,576 tons, and 


works [apparently 


comprising coke 


the consumption of the 


limited to Essen], and 


briquettes, was 1,367,005 tons 


The Essen steel works possess about 65 
railroad track, 
714 C 
thout 48 


kilometers of broad gage 


with 16 tank-locomotives and ars, 


and a narrow gage system, with 


km. of track; 27 locomotives and 1,200 


cars. The telegraph system of these works 
comprises 31 stations, 58 Morse instru 
ments and &1 km. of conductor The 


communication between it and the imperial 


telegraph office in Essen amounted in 1902 
to 22,585 messages. The telephone system 
comprises 399 stations with 407 instru 


ments and 375 km. of wire. On the aver 


age it is used 2,400 to 2,500 times a day 


The fire protective service of the Essen 
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establishment includes a principal guard 


and two auxiliary guards, comprising 100 
persons, with numerous hydrants, alarm 
stations, ete., for the works and their de 


pendent colonies 
On the Meppen proving 


ground 12,200 


were fired in 1902. On a shooting 


the steel 


shots 
range at works itself, about 





13,000 shots were fired. On the two com 
bined about 56,000 pounds of powder wert 


consumed. 


As we have already (pages 1317 and 
1448, Vol. 25) published an account of the 
dwelling colonies, ete., for workmen and 


dependents, it will not be necessary to 


speak of them here. There are also schools 
of several sorts, a library, ete 

The total 
1901 to funds for illness and accident 1 
their 


contributions of the firm in 


surance, pensions, support, ete., of 


employees, etc., whether required by law 


or otherwise, amounted to 3,065,704.6 


] 
marks 


According to a census of April 1, 1903, 


the total number of persons employed at 
the Krupp works, including 4,046 officials, 


was 41,013. Of these 22,970 were em 


ployed at the Essen steel works, 


2,651 at 


the Gruson works in Buckau, 3,062 at thi 


Gsermania dock in Kiel, 6,620 at the coal 


mines and 5,710 at the blast furnaces, 


Meppen proving ground, ete. The number 
of dependents of the Krupp works, includ 


ing women and children, was, according 


a count made in May, 1900, 147,045 
The average wages per day paid pet 
r] r d paid 
head at the steel works were 
Year Marks Year Marks Year ‘Marks 
15s <. 1.23 1870 .. 3.08 1887 .. 3.71 
1854 1.40 1871 3.03 1888 .. 3.71 
1855 1.68 1872 3.39 S8O 3.83 
1856 1.96 1873 3.74 18go 3.95 
1857 1.99 1874 .. 3.86 IS8QI 4.0 
1858 1.97 1875 .. 3.890 1892 . . 4.00 
1850 2.01 18760 3.04 ISQ3 4.090 
1860 . . 2.06 1877 3.36 i894 4.00 
1861 2.08 1878 .. 3.21 1895 4.10 
1862 2.10 1879 3.02 1806 4.24 
1863 2.22 188o 3.19 1897 4.48 
1864 2.57 ISSI 3.50 1898 4.57 
1865 2.37 1882 . . 3.57 1809 . . 4.72 
1866 2.41 1883 3.55 1900 4.78 
1867 .. 2.54 1884. . 3.55 1QOI 4.63 
1S8ON 2.00 ISS85 3.04 [902 4.52 
1869 2.86 1886 3.71 
The per cent of increase in wages was 
for the year 1900 1902. 
Over that of 1853 260 per ct 240 per ct 
i 1871 5 49 
IS79O 58 40 


Ingeneer and Engineer. 


lo differentiate and distinguish 






fessional engineer from the engineer wl 
runs an engine—the “‘engine-driver is he 
is called in England—a writet The Rai 
road Gazette proposes a different spelling 
for the former. He says: 

“Alter the spelling of the profess 
‘engineer’ to ‘ingeneer,’ and the trick 
done. Let the ‘engineers’ rest content 
the possession of the ancient word, whicl 











vhich 


hat an order was given him on the 


is the impression that the 
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vy its derivation from ‘engine’ is really the 


ppr 
ional man’s term ‘engineer’ is, 


priate term for them. The profes 


as a mat 


ter of fact, derived from a different root, 
e same as that of the word ‘ingenious’ 


the French genie. To ask the American 


ublic to take up the English practice of 


peaking of drivers would seem a hopeless 


to which the innovation 


the 


task, compared 
if 


roposed 1S child's play Besides. 
into their heads to con 


ot 


ngineers took it 


true the English mode speaking of 


them as an insult, dire consequences might 
ll do, 


follow. Engineers can and but 
If the mountain 


in 
veneers will not, strike 
vill not come to Mahomet, Mahomet g 


eS 


o the mountain.” 





A Coarse Pitch Tap. 


BY LEROY TAYLOR 


\bout a year ago a Frenchman paid us 
visit, and prevailed on us to buy some 
tool the | of 


if his steel, good qualities 
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nuts were made from bars of free cutting 
screw stock, such as is usually used for 
bicycle parts The tapping was done as 
a separate operation in a screw machine 
fitted with a chuck such as is usually used 
with wire feed for working bar stock. The 
nuts were held in the chuck and the tap 
in a holder in the turret. The tap has been 
ground three times, including the first 
grinding after hardening, and is shown 


as it appeared after doing this amount of 


work. I had three taps made, as I expect 
ed to either break or wear them out on 
this job 

In the illustration at the top and left 


is an end view of the tap; at the center a 


nut somewhat longer than usual and cut in 


two to show the thread, and at the right 
an end view of a nut Phe upper tap 
shown ts the one that did the work; below 
this is a tap that has been milled, and at 
the bottom another ready for milling Phe 
taps were milled spiral at an angle th 
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COARSE PITCH 


he painted in such glowing colors 
condi 
mn that his goods should be as represent 
arrived and gave 


id 


ol 


d. In due time the steel 


Frenchman h; 


the bars were 16 feet 


leer ideas, as 


ver in length, had a hide like a rhinoceros 
d resembled cheap machinery steel. Per 


aps the bars were made of unusual length 


gain tonnage, as the order was given 
ra certain number of bars, we of course 
xpecting to get the usual lengt Phe 
rice was rather fancy, but, a ding t 

story, the quality was way up, and we 
und the steel to be very good and f 
me purposes perfection 

[ send a photograph of a 7x,-inch tap 
ide from this steel, with 1 reads pr 
ch, triple thread, angle of thread 40 de 
rees, double depth of thread h. This 
p was run through at the rate of 5 feet 
er minute, and it has tapped 75,000 nuts 

inch thick, or 3,125 lineal feet The 
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FHREAD TAP 

would bring the cutting face of the teeth 
at right angles to the thread Had the 
flutes been milled straight in the usual 
manner one cutting edge would have had 
a pronounced acute angle and its mate an 
obtuse one Wirtl ordinary proportion 
this would have been satisfactory, but 
this case the tap not only pulled hard, bu 
t was a matter of good luck if we succeed 
ed in getting \ ead \t xt thread 
was chased in the center of e regula 
] ead nd t pe t he ray 
\ ( 1 t w hres f 
f the large end The regu thread w 
d paralle Three flutes were milled 
he cutters being { ed I point a 
which the thread pped the small end 
r] threads were relieve ’ AC ed off, 

very sn ief was all that w 
equired. The second or auxi vy thread 
Was relieved i O al d free ‘ be cause ot ts 
eing taper It was 1 32 nel deep at the 
0OI1N nd in fact at this part was cut be 






































h 
w th egul ear | t th 
ext l t] read Wi ! ) I < 
nd to double the nun ft pou 
help pull the tap throug! I had s 
uble ripping thre his ext 
hread W iddec Phe It ere OT 
003 inch ree than ( t t the 
hread Phe iT I W ¢ rf ned 
naking tl first ep t hout .oo 
inch ind the ist ep al OO ich 
This tap can be run throug! nut \ 
is\ W th 12-1n ip wren 
found by trials by hand i © Vist Ar 
ther tap was made like tl ne, but wit 
one inch pitel It worked e wel 
do not know just where would 
reached. but | believe nut I Imost a 


or pitch can 







Results Obtained by the Premium Plan in 
Scotland. 
Qur read have Ireq rently eel 
name of Mr. Jame Rowat t the tirn 
f David Row & Sor t Glasgow 
Scotland, mentioned in connectio tht 
use f the premiu plan Mr. Row } 
ead a number of papet ye 
vefore var British engi g cet 
t wl e | eC \ ‘ 
mecting of In t Ne 
engines L hie ( Pave 
» the pape Il ed \1 Ix 
di g vast f ru 
\fter g i 
cle | \‘\ ! v ( 
ent. « ad ‘ \\ 
ve been \lIr. | \\ 
\Ir. Row es t 
I] pre et 
( } 4 SON ' 
) t 1 grad ( 
, re t ( I 
” ment ed ‘ b 
he mac ! ( erage, be 
educed during et ‘ ding vea 
by 20, 23, 31 and 37 ‘ pe ( 
Phe eal og It I r 
mcre s dl | ese p it 
Phe iutl nr { { 
Stance 1) ri 
me Vv ger ' . 
airect Me ne 1 
i Ter fing 
fy 
T] ‘ { 
Ir R 
iethod of 
differ f rt 
+} = : % 
relation hetwes 
found here hg ( t 
nerently le 
The w 1 1 Ik 
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the building of marine engines, in which, 
f course, there is little repetition work— 
a fact which accounts for the emphasis 
which Mr. Rowan always places on the 
importance of the rate-fixing department 
Molding a Thin Building Column 
BY R. H. PALMER. 

In molding a thin pattern one of the 

dificult things for the molder is to ram 
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ly doing the work on the inside. Fig. 1 
shows the column as cast. The pattern is 


known as a solid pattern. The ends curve 
below a straight line, say half an inch at 
each end, and the casting straightens itself 
in cooling. 

In molding (see Fig. 3) the pit is dug 
in the floor to the required depth, and 
put 
plank B, also rods C for bolting down and 


binders 4A are in and covered with 


upright pieces of timber running from the 




















evenly on both sides, especially where o 
€ a f = - y 
| ) WT > 
ens * y) 
7 ~~ ' 
} 
FIG. I LONG THIN COLUMN TO BE CAST 
there 1s a thin side standing up. Where binders up to the floor line. These are to 
the pattern is rammed in a drag and rolled help support the cope, and prevent the 
over, it is the custom to arrange a thin’ sides of the mold from being crushed in 


pattern with a skeleton on the inside, and 


after the molder rams the outside he re 
moves the skeleton and rams the inside 
In bedding work into the floor, patterns 
ire often arranged differently. It must be 
taken into account that where the drag is 
rolled over the molder is working on what 
is to be the face of the 
is to lie when the mold is poured, 


mold, and on which 
the iron 
while in bedding work in the floor he in 


many cases forms the surface the iron is 
to lie on last, hence some of the operations 
first the 


face soft enough and open enough by vents 


are reversed. In the he forms 
so that the iron may lie quietly on the face, 
ind he backs it with a firmly rammed mass 
of sand, etc. In bedding-in he must secure 
solidly at the 
vances he places cinder beds with pipes 


for the vent to escape, and thus step by step 


bottom first, and as he ad 


he comes to what is to be the face of the 
mold on which the iron is to lie, and in 
} ey ww K 
Mi | L 
| ‘| 
{ | L 
—_ a ay eee — 
i 
|| 
| 
| 
== Sor ane 
= 
many cases he forms it either by hand o1 


yy the use of strikes, and pounding down 


Ma 1 molder who has learned his trade 


ny < 

1 a foundry where flasks were fitted for 

everything, and where the drags were 

rolied over, on going to some other city 

vhere the custom of bedding work in the 
oor is followed, has to a certain extent 
learn the trade over 


Che column, 14 feet long, belonged to an 
iron front which in one sense simply sup 
ported its own weight, having timbers real 


when at the proper time the cope is bolted 
down. The rods are cut off near the floor 
line, and have eyes turned in as at D. In 
this way the eye is below the floor and out 


of the way, and can be left in the floor for 
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fections occur, some may be to a certain 


extent covered up, but you know they ar 
there (if they are) and when the column 


is set up and the sun strikes it at a certai 
angle its rays will show the “sore fingers, 


tool marks, and in fact all the omissior 


of the molder; hence the need of even! 


and firmly tuckir 


ig the bars and rammin 
so that there shall 


Th 


it 


be no soft spots. 


being done, and the cope vented, 


swung off to one side and finished, ca: 


, 


being taken to feel the face of the cope 


over to discover any soft spots. Lool 
are often deceiving, but the better the worl 
has been done, the better is the surfac: 
to finish, and the better can the job b: 
made 


In blacking this face with Ceylon lea 
(that is what they call it), the lead is left 
off the center of the mold, as at this point 
the iron flowing from each end of the cast 


ing meets. I have seen some irons that, 


seemed to me, as they flowed along 
formed, or had a tendency to form, 
scale, and as the iron met, flowing from 


different points instead of flowing to 
gether into a solid body, the two would 
either stand and form a cold-shut or on: 
of the other. Many 


not 


would run on top 


will say this is because the iron was 


hot enough. Granted; yet I have seen the 





nother job, the upright timbers being tendency to do so in one iron where it had 
2 
’ ’ = 
A 
FIG. 2. SIDE PIECE USED IN MOLDING 


taken up, if need be, when the present job 
is finished. 

Sand is now rammed on the 
line E Some 


is spread on top and the pattern is then 


plank up to 
and leveled off. loose sand 
placed on the bed and rapped down; or a 
After be 
ing placed as required, the sand is rammed 


bed may be made with strikes 


firmly around it and joint F is made. Cope 


J J, . 2 
Hf, Viijwra ¢ 
L I 
7 g 
—— + = , 
| D 
| / 
{| : T 
4 
=f w 4“ aa 
FIG. 3. VERTICAL SECTION OF MOLD 
! is now placed, rapped down, and staked 
ind then hoisted off. The face of the pa 
tern is cleaned, and a light coating of sand 
s riddled on \ facing made of sand and 
ea-coal is.used at each end in front 
f the gates, to prevent cutting, and the 
‘ope is replaced. In ramming the cop: 
is to be remembered that the face of 
the cope is the face of the casting If 


this face is not properly rammed, vented 


and finished, when the casting comes out 


ind is cleaned, it will show it. If imper 


the appearance of being hotter than a 
other iron which flowed very fluidly and 
evenly and seldom gave trouble with cold 
I would say, look to your chemica 
still it 
leave the lead off at the part named, or mix 
The cops 


shuts. 


analysis; yet I consider safer t 


in some soapstone with the lead 


being finished, the pattern is drawn 

Side-pieces, or parts Fig. 2 represent 

N 
J ae te a i J M 
Pd | . | 
| | ‘a { 
i i ; » ] 
; | i 
FI 
“ 
A 

ig the thickness the sides of the casting 
re to be, are now set on each side of tl 
mold AB, Fig. 4 id the inside 
the column mult. Sand rammed 
to line H, Fig. 3, and shaped to 
| ea 5, the ( ndet bed be lg deeper 
point B to provide a better chann 
lead off the gases to pipes /, Fig. 3, wl 
are to bring them above the floor lin 
Sand is now rammed up to within 
114 inches of the line A, Fig. 2, and 
swept or struck off to that depth betweet 
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the false sides, and is given a good vent runners N are built. Risers O have pig abashed. It seems rather fine, after what 
ng down to the cinder bed. On top of iron P placed around them and run-offs I have been used to, and | hesitate ab 
this the face of the core is formed by are built As the end of the flask is of trespassing on their time and attentio 
trike C, Fig. 3, and is made up by hand cast iron about 1 inch thick, and as the’ but I am in for it and pull out a card 


ind vented well with a needle wire, espe- gate comes near the end, sand is rammed wait for someone to notice me, lool 
ially on the corners or sides which are against the ends of the flask, as at S. around while I wait 

hamfered off, and wire spikes are shoved When gating the mold, cut a gate in the [ wonder which one is the proprietor 
lown to secure the edge of the core. Fac- cope between the sprues or pright gates ['‘m sure that it rt that chap tl 
ng sand is used in front of the gates at to form a stodge catcher leaning over the desk and giggling w 


ach end; a row of vents are run down on In making a building front, hold to a the girl by the typewriter, while 
the outside of these sides, and vents are certain mixture of iron for that entire watching me out of the corner of his ey 


cratched to connect with the channel for front. If you have occasion to change neither can I think that it is that one w 





scape brands of pig iron, look to the chemical s sitting reading with h teet 
ry e | desk: nor the one that is watching 
~ B man and the girl while he is pretending 
a= i ana [— i ) be looking out of the window 
. Lc This young man that reaches f 
‘ : | \ ird looks at me as th ig] he were at 
| that I was going »t h him for a sma 
= SP An . 2 cash contribution 
| a | “Corn shellers,” he murmured. “Really, 


Mr. Osborne, we are not in the mark 


ss. 4. LAN OF BS. for anything in your line to-day,”’ and 
Hooks are hooked into holes in straps B inalysis of the iron, and see that the reached the card — rd 
ig. 2, fastened to the side pieces; a I-inch analysis is as nearly the same as possible, Is Mr. Blank in [ asl “No, I thin 
od is run through each and four men use_ and that it has the same shrinkage 2 t; that is, not just now,” he said heme 
hammers driving up under the inside ends — om looking me over carefully as he spok 
1f the rods while holding the others, Echoes from the Oil Country, [ have been trying 1 p my 
vhich are the longer, in their hands. In LOOKING AFTER THINGS YOURSELF. urs for a long time, but I a rry to set 
his way these thin sides are drawn up un It is always refreshing to see how the that I am not getting S very w 
i! high enough and loose enough so that other fellow does things when one 1s away m in for BOW y way nd am going 
two men on the ends can easily lift them from home and has the chance. Building to see it throug chow [1 ed 
ut machine tools is quite a bit different from SCM "EW ! asia W 
The mold is now finished, and gated for making “corn shellers,”’ and I have a very to know what | lying 
pouring and risers. The cope is tried on urgent invitation from the salesman of \s in ‘ 
d closed, holes are dug down to eyes D, this concern to make them a visit if ever thought | = uld like to meet Mr. Blank 
ig. 3; binders J having pieces A under [ have an opportunity to do so. Now I and f he | t ps ‘ to set 
em are placed in position; bolts L are m going to see how much such an invita through = — licks : ' 
ooked into eyes D and shoved into slots tion means, and perhaps I can also see Mr. Blank tin U . 7 ' 
binders J; washers are put on and the how first-class work is done That is where I do not | w whether he w 
its screwed down. If for any reason,the something that I have always wanted to low you to go through the w t 
pe being burned perhaps, any of the see but we can go out and sec ( ( 
sts C do not reach the cope joint, a You see, I have wandered away from Starts off I follow him 
vedge is thrust between befcre the nut is home, and have just been confronted by I can realize the importance of keeping 


— pp __|6| 3] (t {eff >) 
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le ol 1 > } 
tener lee ver when tightening the the sign on the of Mr. Blank, the g on 
s that you are exerting, or <¢ exert a machine tool buildet have Leer eading estab i i t he 
eat amount of ushing strength with his advertisements s g l ge t tine t 
ese ten bolts. You are simply sécuring ma called me so often, that I feel to do it Ir. I e ‘ 
Id, and not trying the power of a as though I am pretty weil acquainted doing it, my opinion of hit raised a 
ess Also, don’t try to secure it by do with hin I und tand tl ‘ 1 voung ding He 
g all the tightening on one side and then t he W ip in all of pe e of the 
ther; run the nuts down evenly and ethods of manufacture, for ftoremet t t 1 ; 
that the strain comes as equal as pos father’s experience to help some important ent with « 
sible on each part of the cope where a_ him along, as well as a thorough training the lead necl f the est 
bolt comes. I am assuming that gate- in the theoretical side of it. It is not often ment \ll of these things keep hi 
s are put in place before closing the that I have such a chance. touch with what is being done and 


d. Runner boxes M are placed, and As I pass into the office I am somewhat sidered, and are well worth the time tl 
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take, even 1f someone with business 


in the office does have to wait a few min 


they 


utes once in a while 


\s we approach a gang that is evidently 


hipping some completed lathes, my guide 


tops. He apparently has some business 


with the man in charge of it, as he steps 
up and speaks to him, and then they both 
come to where | am standing 

‘T understand that you would like to see 


through the shop,” said the gang boss 


‘LT would like it very much, if there is no 


objection to it on the part of the owner,” 
| replied 


“Tf you will wait a few minutes [ will 


you; I must these machines 
I nodded, and he turned to the 
gang that had been standing still while he 
talked 


b SS or 


ro with 


get 


shipped.” 


with me. “Either you are a new 


else you have a new gang,” I 


thought, “for you and the gang do not 


seem to understand each other very well 


vet 
Here, 

No, not 

Get that 


1 


lift up so that he can get that roller start 


you, get that roller up in front! 
that 
bar around some time to-day and 


one; get the big one there! 


ed! Cut it, cut it, and shove it through 
more! Come, come, push it along! Hold 
on there, don’t you know any better than 


to catch on to the lightest part of the ma- 
find 7” 


passes near 


chine that you can He wipes his 


face, and as he to me remarks: 


It's an awful hard job to get hold of a man 


that as any interest in what he is doing.” 
It looks as if that 
other parts of the works, for several times 


that | 


was needed in 


gang 


men took to be foremen, came up 


and held brief consultations with the man 
that | 


and went 


satisfied It is 


was waiting on, away 


seemingly not very well 
natural that every man in charge of work 
thinks his is the most important, and I like 
to see it 

“Here now, Jim, you take hold and look 
after this. I want to go away for a while.” 
\ man steps forward, and we walk off 

‘T am sorry to have had to keep you 
Mr * (I hand 
“Oh, Mr. 
what I don’t look after myself I am never 
sure of having done as it should be. My 


that a man that didn’t 


one of 
but 


waiting, him 


my cards) yes, Osborne ; 


father used to say 


give the details of his business his 


sonal attention would never have much of 


per 


a business to attend to.” 
‘There is some wisdom in a lot of these 
if we only 


add, 


old sayings of our forefathers, 
take them right,” I return, and then 
“And might I ask what your name it?” 

He looked a trifle surprised. “‘My name 


is Blank.” Now I 


I thought the clothes were 


begin to understand 


Loo good 


a little 


even for a new boss that is a trifle “stuck” 


on himself. This man is evidently a rel- 


itive of the owner, and is in here trying 


to pick up some knowledge of the business 

It may be a trifle expensive for the owner 

unless he is quick to “catch on.” 
“Are you related to the Mr 


owns the 


Blank that 
works ?” T asked, wishing to be 


ALTE able 
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No, 
line 


Mr. 
fallen in, 


Blank - 


the 


“Slightly I am that 
the had 


shaft stopped; neither did I stop very long, 


root not nor 
although it seemed as though I had been 
still for a Mr. 


Blank only got a couple of steps ahead of 


standing long time, for 


me. I was too dazed to carry on a very 
intelligible conversation, and kept think 


ing of one of my earliest jobs on outside 


work 

I had been told to go out to Smith’s 
lease and repair an engine. I had often 
heard of Mr. Smith, and knew that he 


was a wealthy man, but I had never seen 
\rriving at the lease I had found 
“Do you run this lease?” 


him. 
a greasy man. 
“T’m running it now,” he an 
the engine, 


I inquired 

swered, “I came up to fix 
and I will need you to stay here and help 
me; they told me that I would likely find 


“Tl do 


what I can for you, for the wells should 


the pumper on the lease,” said I. 


be going,” said he. 

We went at the job, and I spread myself 
out as only a young and inexperienced 
boss can. Being new to lease work, I also 
asked a lot of questions that did not have 


the hand I 


am even afraid that some of them did not 


any connection with job on 
concern lease work, but came more nearly 


the Mr 


helper very helped 


to prying into private affairs of 


Smith. My 
just as I asked him to, and cheerfully gave 


willingly 


me answers to all of my questions. I can 
recall the broad and cheerful smile with 
which he worked and talked. 

Just as I was ready to leave the lease 


[ asked, “What sort of a looking man 1s 
Mr. Smith?” 

With a broader smile 
he had been carrying around, the pumper 


when | 


even than the one 


replied: ‘That's me am dressed 
Up here they general 


And 


up, and downtown. 

ly think that Jim is good enough.” 

the woods rang with his laugh. 
Just what I said, or whether I said any 


thing, I do not know; but I seemed to be 
in a sort of a trance as I walked back to 
town. Since then I have tried to know 


where my feet were when I have had my 
mouth open 

In the case of Mr. Blank I do not think 
that I was altogether to blame, as I found 
him doing work that could have been done 
much better and cheaper by a_ properly 


trained gang boss foreman. It gave m« 
the key to his idea, and to some extent 
his practice, of shop management Per 


haps I had been a little harsh in my judg 
hard 


for the most willing and competent man to 


ment of the office force. It is very 


push work along if he does not have any 


definite boundaries inside of which he is 


not allowed, but expected and re 


No matter 


kingdom may be, 


only 
small his 
it 1S 


quired to rule how 


no matter whether 
floor 


should be held respon 


as general manager or sweeper, re 
sults are what he 
sible for inside of the lines that divide his 
dominion from that of his fellow-work 
man. 


\s I passed through the shop with M1 
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that there was one thing 
that 


Blank I could see 
that he had 
was to make each man and each 


not as yet learned, and 
1ob Carry 
the responsibility that belongs to them. He 
is young and may learn; if he does not, he 
and the 


back 


will be a slave to his business, 


business will be more likely to go 
ward than forward 


The worried, hunted look that comes 


those who are bossed by a business does 
not speak of success When I see one ot 
my workmen with that sort of a look o1 


his face, I think he is a good man to watch 
for bad work, and I will not be surprised 
if I send for catalogs from Mr. Blank and 
get a letter but no catalogs: and if I orde 
a lathe I will be surprised if it gets to me 
not have to 


Blank may 


in perfect order, and I do 
Mr 
be a very smart man, but by the time he 


send back for some part 


spreads himself personally over the whol 
of his establishment he is too thin to be of 
much use. 

3ill 
intelligent, and a good mechanic 
killed 


man did, 


honest and 
Bill got 


himself 


was a horse to work, 
a bossing job, and nearly 
trying to see all that and 


that he 


every 
did it as 


Bill knew he 


1 
well as li 


trying to see 


himself could do it Was 01 


trial and that the owner was keeping 

sharp eye on him, and began to wonde: 

how he was suiting, and one day he asked 
[ like t 


“You are not doing bad, but 


see the man in charge of that work we 


white shirt.” 

“Not in the shop?” gasped Bill, as 
looked down at himself. He was far from 
being clean. 

“Yes, and it pays me to have you do it 
said the owner, with a smile at Bill 


astonished look. “It may take some thin/ 


mg on your part to do it, but your success 


depends largely on it.’ 


Many times I have put my hands in m 
pockets and thought of Bill when sonx 
job seemed to be going too slow 

“T expect my foremen to look after sucl 


That is on 


of the things that I keep you for, 


details without bothering me 
and if 


you are not competent to do it I have 


the wrong man in the place,” was the an 


swer that a new foreman got from o1 
owner that was not making the mistake 
that Mr. Blank evidently is 

W. Ospornt 


The Growth of Correspondence Instruction. 
\ recent copy of the catalog of 
American School of Correspondence, Chi 


in a remarkabl 


cago, shows manner 1 
growth of the corresponden system 

. , hy 
nstruction. It is. of course be expe 
ed that students should be found throug 
out the United States and Canada, but t 


catalog shows the location of 


South America, South Africa, Russ | 
dia, Siam, Australia, China, Japan, Cor 
New Zealand, the Fiji Islands and the 
Falkland Islands off Cape Horn. In New 
Zealand alone the school has over 300 s 


dents \s readers are 


our 
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ne in this school is credited toward the Some time later, after the kindly shades method of securing ] 

mpletion of a full course at the affiliated of evening were lowered, and from then” me that the proceedings at that jut 

mour Institute on until well toward the wee, small hours were scand ul t time me oft tl \ 
had ene been watching he vicinity, he even g 9 7 fy tl , 


A Bit of Bicycle History. might have detected shadowy forms drift man’s taste f beet { wi 


Jones, the toolmaker at our place, has ing back into town along the railroad things, unt e gradu g t 

n about quite a bit and during his trav tracks; an indistinct shape now and then’ dition where he imagined that the different 
has picked up a number of interesting detaching itself from the straggling line ones on tl ne had wht the entire 
rios. One of these is a bicycle, which, lifting itself over a neighboring board pasture, scrap he 


ugh of a model long since passe, and a_ fence and disappearing in the gloom of a quently could carry off 
ichine which has seen considerable wear backyard With bicycle frames hanging thing, so fat 
d tear, is still in remarkably good con about their necks and shoulders, wheels, or When Jon 
ion; in fact, Jones says he prefers it to remnants of wheels—for wood rims wer fully in the light of day 
ny of the new wheels. The interesting even then in vogue—dangling from both one of his frat neluding tront 
iture of this bicycle is that it is made arms, handle-bars and front forks stuffed was good enough for his he'd fix 
of parts from no less than a dozen, down trouser legs, and pockets filled with up and exchange the others for different 
d possibly as many as fifteen, wheels. pedals, cranks, cups and cones, machinists, parts which h¢ ld see he w kely 
\nd, according to the confession of its toolmakers and apprentices hied them need in his busines ving three 
ner, it weighs considerably more than homeward, and the jingling and jangling on the kitchen floor and placing the frame 
regular wheel of that pattern, this accompanying the hieing operation were on these, he found most of the crooks and 
owing to liberal application of solder somewhat akin to that which would be bends with little trouble and managed w 
d other things—but more of these details created by the mixture of a sleighing party sundry pieces of board to bring the fran 
er on. I was guying him recently upon and the runaway outfit of a tin pedlar. But, into alinement agai he heat to whi 
hering so faithfully to his old-fashioned as Jones says, “what could we expect?” this particular frame l been subjectes 


unt and he gave me its history; I can With the dissected carcasses of a half had not been sufficic 


now why he is so attached to this dozen or more bicycles clinging to a pet the joints, so he concludes ew li 
eel son, that person—even with the strongest remove any of the tub n order to p 
It seems that some years ago when bicy of desires and the best of reasons to move out the indentations with w h they wer 
s were bicycles—and also expensive quietly along about his business—can » liberally besprinkled Sor f thr 

nd when every able-bodied machinist, hardly expect his coming to be entirely un bruises were q deep 
ng with everyone else, felt in duty announced soldering 1ro1 nd knew 
ind to acquire at least one, fortune (t \nd now the reconstruction period \fter he hae roug raj tt 

Jones’ language) suddenly extended Some of the prospector n the bicvel ename] 

glad hand to the boys in the town’ mine secured prizes verv little work or ughly ked o1 ! c nspectec 
ere my informant was working, and material being required to put their finds the fram 
ced bicycles galore at their disposal; into running order. But with such we are could ge 

literally threw wheels at thet And not cealing at present: tl concer! uch = filled thet f 

was the way of it \ large evel undertakings as Jones’, where, commencing bunches dows i 

ern in the town had stored in one of with the frame, everything had to be built en, after fi 

r city warehouses gre er of up until the wheel w ete Phi ( 

hines this warehouse urned one ritv of the frames see ed ere re ‘ eady () 
ght, and a good many of e wheels ent, and ja e pots. And yo gh 1 
re or less damaged by fire and water, of the parts, such as cranks, pedals and pair of hai 
re shipped back to the factory and handle-bars, were unfit for use until put require much | rtop ) p 
erwards (many of them at least) carted nto shape; as tor the wheels themselves 1 decent pai t | ne 

to the outskirts of the town. and de thout the only members that could be used and _ bal 

ted in a vacant lot or pasturs popu n any case were the hubs Now. it must ered among | t 


ly known among the boys as the dump not be supposed that the first men on the maining pat ! front 


nes hasn't a clear recollection as o the grounds secured all the useful material sprocket, pedal pokes, 1 til he 
ct number of minutes it took the news far from it For several days and nights found he must g nt e 1 et 1 ‘ 
f the dumping or scrapping of thes: machinists and othe who recognized = cure Now cording Jones. the cv 
eels to reach the several machin shops good things when they saw them, were unk marke 
the place; he says, however, that after fishing at the dump and finding all sorts of | dition; 1 t 
good word Was received at his sh p pt ( in the bievele line Where trames the b I 
it passed along somewhat hurriedly vere evidently too badly distorted to be chains that were good f nything, 
speed, in short, that would cause the put in shape, the different parts that ap- a fellow 
verbial wild-fire to ippear evel mi peared valuable wet removed: a good about 1 the 
es. The men didn't discuss the pros many visitors, in fact cured quantities f the appr 
sO very much but each kept an eve out of hubs and pedals nd other ccessories paired eT 
6 o'clock Some found themselves ur nd depended upon 1 r swapping ability ple for n nt t i 
to stav a vor so long d ecure the { ‘ . el< nes | p 
tO leave 1 ( rt ‘ vad ¢ oht re | ’ 
nt business, si ess, t fune ‘ ; Pe , 
I distant re Ve iny d v \ 1 t tl ! ! 
d frame up wo ( < o re =F 
secure the desire¢ pern S ‘ 1 ed fe r , \ | 
or tw I ( tting \] ‘ ft , P 
led tO S 4 gv t e ¢ > p ; 
OVS all met t dump ter fy g | . 
e that were posted, and few we not ‘ n « i ( g dow 
per was indefinitely postpone ni ge ql , n of that kind wh , 
Out notice cut out, in f f om, ] ered ent S 
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ave done a rushing business that season, 


for there was certainly a heavy demand 
for these parts 
Of course there was a great deal of 


government work handled in the different 
shops about this time, for everyone car- 
ried such parts as he could to the shop 
and whiled away his spare time in clean- 


ng, polishing, putting together and swap 
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FIG. I DETAILS OF 


Jones, I believe, 


several 


ping bicycle fittings. went 


ver long before breakfast on 
mornings (the shop at that time running 
night and day) and often made consider- 
ible headway in his buffing and finishing 
yperations before it was time to think of 
the company’s business. A few pieces 
which he discovered needed plating he had 
to have finished outside; but this was done 
it a reasonable figure, and when he assem 
bled the wheel and gave it a trial run he 
found he had a first-class machine and a 


And 


so far as appearances or operation went, 


(to him) mighty inexpensive one 
there was nothing to indicate the remark 
ible experiences nearly every member had 
been through 

Che same cannot be said, ‘however, for 
ill of the (this was the 


“scrap heaps” pet 


name by which these reconstructed ma 


thines were known) if our usually truth 
this 
Said he, in speaking about them, 


ful toolmaker is to be believed on 


Some of those wheels were corkers.”’ 


\nd I think they must have been, for some 
f the frames it seems were left so crooked 
that you never knew which way to dodge 
when you met one, for it surely was going 
to turn the 
the 


tubes stuck out in 


opposite way from what you 
and hol 


some 


xpected ; solder in the holes 


lows in the 


cases 
ha ¢ } ’ : ’ 

beyond the tube surface, giving the frame 
a very knotty and artistic appearance; and 
the 


stances 


front and rear wheels in certain in 


were very far from tracking, and 


left on the surface of the road a record 


recognized by the initiated as the trail of 
ten 
the 


“scrap heap.” However, even those 


carelessly rebuilt wheels answered after a 


of Corner 


a Oe 


STEEL 
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fashion the purposes of their owners, and 
though strangers asked foolish questions 
when they saw a warped, deformed and 
bewarted bicycle, and wondered what ac- 
befallen it, perhaps in 


cident could have 


the majority of cases, where a reasonable 
refitting, as 


were ob 


amount of care was used in 


much service and satisfaction 


tained from the cheaply acquired posses 


= —_ — 
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“ROUGH BOXES.” 


from a 
mount for which an even hundred had 
been expended. S. F. ArTHUR 


sion as would have been derived 


A Curious Job of Die-Making. 

BY CARROLL ASHLEY. 
To begin with, the boys said, “The job 
and the foreman agreed 


can’t be done,” 


with theni. The chief draftsman said: 
“The finished product will be a commercial 
failure, but we can make the dies.” I 
guess if the truth were known the “Old 
Man” stood alone in the unshaken belief 
in the ultimate success of one of the largest 
jobs of die-making ever undertaken. Cer 
tainly his confidence stood him well in 


hand during the months of experimental 








HOF | 
__ | ws 

na 
bs he 


FIG. 2 IE FOR 


work; but, then, that’s what we 
“Old Man” for. When this ide 
and another cast aside, when new castings 


. was tried 


had been ordered, and while waiting for 


them, changes were being made in those 
just tried; and when finally it seemed as 
had reached the end of things and 
the 


if we 


that job would have to be given up 


make a sim 


just for the lack of brains to 


CRIMPING 
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ple (?) corner die, ah! those were 
days when anyone’s idea was a good o1 
and none of them seemed to be very g 

Sut, then, those days are gor 
not 
At least t 
man that manufactures them is apparet 
“main ; 


after all. 
and the “Rough Boxes” 


are such 


commercial failure after all. 


-atisfied, and he’s the guy 

These rough boxes were made of sh« 
steel, of No. 20 gage, and were designe 
to enclose coffins hermetica 
To accomplish this feat the box 


and to be 
sealed. 
coated with a special preparation, the 

tom is filled with cement around the edg 
and permanently fastened to the sid 
When the time comes to close it, cem 
is poured around the edges of the cov 
and it is clamped in place, the air is tl 
after which you are “laid 
with the that 
for a thousand years 


pumped out, 
rest” guarantee you 
“keep” 

I give this brief description of the 
were 


what sort of a job we 


The dies had to be so constru 


to show 
against.” 
ed that joints would be few, and those fe 
in perfect alinement. 


It is a ctrious fact that only two 


of the dies in the whole contract we 
made according to drawings—I refe1 
the drawings furnished us to work by 


and those were the 


simplest of them 
namely: two sets of dies for forming 
“ribs” in the top, bottom and sides of t 
rough box. The ribs at the round corn 
were formed in a separate set of dies, t 
making of which was accomplished afte 
months of experimental work, and whi 
called forth discuss 


doubtless more 


as to how the 


mong the die-makers, 


should be 


of dies ever made by this firm 


constructed, than any other 
I do not deem it expedient to give 
details of design and construction of 
several sets of dies, with all the operatior 
required to attain the finished rough bo» 
as it would take many pages of the Amt 


ICAN MacHINistT. I will content mys¢ 
with an illustration of the box itself. It 
peculiar shape necessary to give it strengt 


and perhaps the unusual method of forcit 





B . t 
THE PLATES 
the metal to “flow” will appeal to the min 
of some of the readers of the AMERI 
MACHINIST who enjoy (?) problems 


crooked die-making 


The specifications called for six sizes 
rough boxes, varying in length from 37 
to 89% inches, and from 15 to 30 inch 
it will | 


in width. Referring to Fig. 1, 


seen that the box is made in ten sectiot 
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two end 
and ribbed 
and flat- 
first 


the edges, to 


top, bottom, two sides, 


four 
the 


imely : 


ces and corner pieces, 


roughout, ribs being drawn 


ned 34 inch deep. The metal is cut 


sheets and notched on 


low for f just the right size as 


rming 
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FIG. 3. LARGE PRESS 


required for either top, bottom, side or end 
By studying Fig. 1, a little, it will be 
een that the cover and bottom are made 


ikke The 
nd the bottom edge is left rough 

> B that the cement is placed. The 
idea of the tr 
metal 


top edge of the body is “wired” 
It is at 
draw- 
ouble we 
itself 
t the end of each rib, and those ribs had to 
“frog hair,’ as all the 


ng gives a good 


ad in making the kink into 


e equidistant to a 


forming and wiring’ punches 


slotted to 


lipping, 
receive the ribs, 


first 


nd dies were 


1e ribbing being done in the opera 
ion 


The 


on, with tool-steel 


dies were made principally of cast 


linings on their work 


ng parts. As this work was done several 


ears ago, I have forgotten the number 


f dies and operations necessary to com 
ete a box, but the number was large 
he corner piece heretofore mentioned, 


hown at C, Fig. 1, is lf a contract to 


Idk 


in itse 
However, it was completed after 


iny trials and much a“ nigegiea9 work 


Fig, 2 shows the V-ing die 4 and closing 
ie B that formed the ribs rhe operation 
A is plain, but B requires explanation 


will be seen that 
trongly 
ast-iron piece / 


D D are floating pieces 
webbed at CC 


They are 


on by Straps at each end of die plate E: 


nd are forced outward from E by 


Their 


means 


t springs maximum movement is 


FOR 


THE “ROUGH BOXES 





wm 


RP I 


( 1 ¢ I | rme¢ 
ike cover. ¢ 
Fig. 3 shows the pr t dit 
ent sizes tad t L he pre 
i weige ‘ OOO | ‘ 
S \ y& t 
f 30 11K f ) ( 
nch sti g ive 
d f S 
In Fig. 4 f t 
1 10 } Xt t < 
me < t \ I r ed t 
the dies cluding the f th 
cle in the p 1 f ( \ 
the box with variou nstruments of 
ture aimed at him The di press arm 
fixtures for this contract were made by 
the Toledo Machine & Tool Company, Ti 


ledo, Ohio, and it is through the courtesy 
uperintendent, Mr. H. J. Hinde 


[ am able to give a brief account of 


of their s 
that 
what we called an ‘“‘undertaker’s job” and 
which 

loledo, 


was quite an une 
Ohio. 

Peter Cooper as an Inventor. 

\mong the 

prising firms for 


fore the 


devices adopted by ent 


keeping their names b 


mechanical and engineering worl 
| mmendable is 


Wyman & Gordon, Wor 


p rhap 
that ad 


one 


ypted by 


cester, Mass. They are publishing monthly 
in place Ta cat il g a sketch of the life 
and work of some man who has done em 


inent service to the industrial world V 

have before us the eighteenth of the seris 
A Short S \ f Peter ( pre Fron 

it we conde ns he I lowi nt mat 1 





SAMPLES OF THI 


punch J acts upon one of the floating 
pieces D, closing it at J, and at the same 
time retaining the metal just formed. Next 
the spring pad KA strikes the stock and 


to hold the stock while 


> punch L closes up an 


dwells sufficient 


the other leg of the 
other V. This 


operation is repeated until 





SMALLER 


SIZES OF THI i 
which relates only to ( per as an inver 
and mechani 

He was apprenticed to a coach builder 
when seventeen years old and first gained 


While 


machine 


considerable skill as a wood carver 


still an apprentice he devised a 


for mortising wheel-hubs and also invent 








d a tide-mill and a compressed air motor 
for ferryboats. Then he went to work for 


man making machines for shearing cloth 


nd improved the machine and began 
suilding them himself. He made one of 
hem into a lawn mower and used it for 


Then he got into the glue 


mtrivances im 


busin and his many ce 

proved and cheapened the product. After 
this he was in a land speculation in the 
yromotion of which he erected iron works, 


signed and built novel char 


nd here he de 


mal oven Phen he built a locomotive 


difficulty of traversing the 
Baltimore & 


connection to 


to th thre 
irves of the then new 
Ohio Railroad \t 
he wheels 


vy him in 


harp ( 
first the 
was made by a device patented 


i828 to convert reciprocating 


into rotary motion by means of an endless 


hain and a prod and a hook on the piston 
rod This was not very successful and 
was abandoned for the crank. He devel 


ped his tide-mill to compress air and then 
to drive an endless chain two miles long 
set up on poles along the East River, to 
prove the feasibility of driving boats on the 
Erie ¢ 


ess, but the device 


anal. The demonstration was a suc 
was never used on the 
rie canal, although it has been very suc 


essful on the Rhine and other rivers in 


Europe \nother of his inventions was a 
marine torpedo, to be operated from shore 
One was built, but an acci 


by two wires 


lent broke the wires 


\nother was a plan 
to use the explosive power of chloride of 
Still another 


cars carried on 


nitrogen in aerial navigation 
was a series of buckets or 
The 


ed was thrown into a hopper placed over 


n endless track material to be cat 


he moving cars and was dumped at the 


other end of the line, the cars returning 
bottom side up on the under side of the 
track his device is of course common 
enough now. Mr. Cooper started a ma 


chine shop in New York, leased it to an 
ther, but was obliged to take 1t again, and 
it was enlarged and developed into a roll 
and 


ing mill wire factory and later re 


moved to Trenton, where it grew as the 


world knows 


The Society of Encouragement for Na 


tional Industry, in France, with a view 


to inciting foremen and workmen to dis 
and 
make 


their trades, 


those 


tinguish themselves in 


in order to encourage who 


themselves noteworthy by their good con 
duct and the service they render their em 
ploye rs, has decided to reward those who 


by long experience are recognized as hav 


served with zeal, activity and intelli 


ing 


genes Bronze medals will be awarded 


» foremen and workmen of in 


each year t 


dustrial and agricultural establishments of 


| 


france These medals will be accompa 


nied with books to the value of 50 francs 


ibout $10) Persons eligible are expect 


certificates attesting their 


and the services they have ren 
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Letters From Practical Men. 


Boring Automobile Cylinders. 
Editor Machinist : 


Some time since | had the 


\merican 
job of boring 
a set of automobile cylinders, and found it 
more of a job than I had expected, the 
limit of variation allowed being one-thou 
sandth of an inch without grinding. Some 


account of how the job was done may be 
of interest. 


The 


inches long and three in one casting for a 


cylinders were 334-inch bore, 8 


single-acting engine, one end being, of 


course, open. They were not to be bored 
through, the lower cover having only a 
3-inch hole through it 

We first tried boring them under a drill 
with two large reamers, through the jig 
plate. We bought a 334-inch Morse shell 
reamer and made a roughing reamer of 
This 


heated in a 


our own out of mild Bessemer steel. 


was packed in bone meal, 


\ 


— 








METHOD OF SETTING AND 


crucible for six hours and then dipped, 


bright cherry-red, in cold water. This 
reamer cut beautifully and showed not a 
trace of wear after boring the three cylin 
The 
the 


hundredth ot 


ders. iob, however, was not a suc 


cess, cylinders varying nearly one 
an inch after passing th 
The drill un 


der which the work was done was a very 


finishing reamer through. 


large radial and a very high-class tool 
We them under a 
drill with a cutter in a boring bar, the lat 


next tried to bore 


ter being turned to fit the hole in the cylin 


der and holes being bored in the 


drill table to stay the end of the bar. This 


cover, 


arrangement did fairly good work in cyl 
inders Nos 


No. 2 cylinder (the middle one) was quite 


1 and 3, but the work done in 


This puzzled us for a bit, until 


the 


useless 


we found that middle cylinder was 


directly over the hole in the center of the 


drill press table, so that the lower end ot 


the bar was supported only in the cylinder 


cover, whereas in boring the outer two 
evlinders the bar had also been steadied 
in the holes bored in the table for the pur 
pose. Still the variation in the bore of 


even these two cylinders was outside the 


limit allowed 


HOLDING Cl 


October I, 1902 

After this we abandoned the idea of d 
ing the the drill, 
boring with a bar mounted between 


work under and tri 


centers of a rather cheap and not ove 


accurate 8-inch lathe. Incidentally I n 


say that a cylinder bored on a 6-1nch lat 


when the latter was new was found to 
well within the limit allowed, and it 
hoped that the 8-inch would also k 





within the one-thousandth of an inchvar 


tion. This was not the case, the variat! 
thousandths 


We then 


upon the idea of carrying the above m 


ranging from three to five 
an inch in one cylinder 
tioned shell reamer on a mandrel betwe: 
the lathe centers and using it for finishing 
This did the 


amounting to 


trick, the resulting error 


more than about two 


three ten-thousandths, as nearly as 


could get at it. The surface left by tl 





reamer was not quite as good as it mig] 
have been, which I attribute to the ream: 
being a ‘“‘rose’”’ and having rather too mu 
to take out 


tend to use an ordinary reamer before t 


In our next cylinders | 


rose reamer, and hope in that way to g 
a good.-finish as well as great accuracy 
I give a sketch of the boring bar we 


tend to use between centers for roughing 





BORING 


BAR 


rTER IN 


our present bar being of the old-fashione 


As will be noted, the bottom of t] 


type. 

slot for the cutter is inclined to the ax 

of the bar; therefore a considerab 

amount of end movement gives a fait 

fine feed and it becomes possible to set 


the tool accurately, which is not the c 


if it has to be set by the hit-and-miss rul 


with pieces of tin packing behind it. Th 


improvised micrometer shown in 





sketch is used for setting the tool rl 
end 4 of the boring bar is ground true 
size and the bottom of the micromet 


The uss 


from the sketch 


holder rests on this of the tor 
Is apparent 
In the cross-section the cutter is show 
at B and the wedge at C, while D is a tl 
other. This 


vent the n 


strip dividing one from thx 


let down into the metal to p1 


tion of the wedge being communicated 


the tool Thus when once the tool is s« 


there is no fear of the wedging up moving 


it again. We have in the bar, in additi 


to the cutter B, a cross tool, which is us 
for boring out the hole in the small en 
of the cylinder to take the cove 

J. S. V. BicKkrorp 


Camborne, England. 
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A Punch and Die for Armature Disks. 


Editor American Machinist 
“s 
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outside of the punch, leaving the finished 
blank and the waste loose at the top of 
the punch to be removed by hand. 

H. Rostnson. 





A Shaping Attachment for the Lathe. 
Editor American Machinist: 
The drawing herewith shows a shaping 
which attachment 


attachment for the lathe, 
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to the it saves per 


All 


that is now required of the operator when 


former, as about 75 
cent. of time and a lot of hard labor. 
the attachment is in position and properly 
adjusted for the work it is to perform, is 
to index or feed the work around in front 
of of 
splining, in machining segments of circles 


tool. The device is service in 


1 
+ >» 
LLi¢ 








cutting circular slots, etc.;: in fact on a 
bie 
I ~~ ’ 
/ 
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one of the many other good points ab 
this attachment is that it 


1S 


absolute ly ul 


necessary, in order to use it, to chang 





the construction of the lathe in any way 
as it may be easily applied to any style ot 
lathe. As it is driven from the cone on tl 
lathe, its belt can be shifted, and as n 
changes of speed obtained as the 
changes for the cone, the speed being va 


ied, of course, to suit the length of tl 
The i fr 


o to 6 inches; 


stroke stroke be varied 


may 


and, as will be seen fro: 
the drawing, the space between the tool an 
1 


the body of the attachment is all cle 


—| 
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has a number of points that commend it to 
toolmakers, diemakers and and, 
while it may be further improved, it has 
so far proved very satisfactory for all 
work that it has had to do. We used to do 
a good deal of work by what we term hand 
power, but it was always a very tiresome 
and a We find that the new 
method of doing such work is far superior 


others; 


slow job. 





SHAPING ATTACHMENT FOR THE LATHE. 


great variety of plain and irregular-shaped 
The main parts of the attachment 
are bolted securely to the lathe, and can 


pieces. 


be adjusted to any desired position. The 
drive is by a belt from the lathe cone, and 
then through the universal joints and tel 
escopic shaft connected with worm and 
worm-wheel, giving a powerful drive. No 
extra shafts or hangers are required, and 





available for work, there being 


jecting parts about the housing 
The bracket a for the driving 
provided with a clamping device 


b, by means of which it can be 


pulley 

operate: 
by screw 
fastened 
lathe bed, and is hinged in such a manner 


at any desired point along th 
that it can be swung toward or away fron 


the cone pulley. When set at the required 
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ngle it is secured by a screw c that passes 
rough a slot in the base. By swinging 
lis pulley bracket (which has a movement 
inches) the belt, when 


iifted from step to step when a change 


: 2 


driving 


f speed is desired, is kept tight. The 
lescopic shaft d with universal joints 
the balls for which are hardened) will 


Che 


cross-slide by 


in to a 70-degree anglk attachment 


is fastened to th 


yper 


Its e, and the carriage when set must be 


imped securely to the bed by the screw 


the back. The worm and worm-wheel f 


inches in diameter and 


the 


the latter 1s 6% 
30 
rotation ) 


ures turns of worm f me 


he spindle g, 


The 


mplete drive t 


hich is about 2 inches in diameter 


mnt end of this is provided with a 1 


nch left-hand thread to receive the crank 
lisk A, which, with the aid of a spannet 
rench in the hole i, is screwed on secure 

The spindle imparts a reciprocating 


motion, by means of a pitman, to the slide 


which carries the tool, and the crank-pin 


made eccentrically—with a 
gon in the 
thick 


varied by adjusting the 


hbeang hexa 


middle to fit a wrench 5-1 


inch the length of stroke may he 


crank-pin toward 
r away from the center of the crank disk 
When the 


lamped by means of screw 


crank-pin is adjusted 


k and a round 
binding plug bored out in the middle to 
The 


fit the pin. pitman is connected to 


the slide by a bolt, as shown, and ove 
hangs the casting in order that the latter 
may be made stronger An adjustabl 
taper gib is provided for taking up the 


The tool-post slides in 
at both top 
The block carrying the ram has 


wear on the slide 
l-slot 
nd side 


i base that is graduated in degrees, and may 


and has a set-screw 


be swiveled through a complete circle and 


lamped at any angle. The fixture at the 
front of the lathe head is used in indexing 
of the 

The 


se, which is clamped to the bed by screw 


the work or in turning the spindle 


ithe around to any required point 


has a swinging arm m—like the pulley 


racket at the rear—which arm is fastened 


hen properly adjusted, by screw n. By 
means of this arm gear o, if not required 
tor indexing or other work, can be disen 


gaged without disturbing the fixture in any 


iy 


Gear o, which is 1 inch face, has nine 


en teeth, the pitch diameter being 1.90 


nches, the diametral pitch 10. The worm 
vheel pitch diameter is 1.591 inches, the 
d of the worm is inch 
lhe index plate is secured to the arm 


th 


ed by the movement of the index crank 


two screws p. The spindles oper 
re threaded at the ends and provided with 
its to hold the crank, 
and spur gear If plain 
lining is to be done with this attachment 
a flat surface machined, the back gears 


worm, worm 


heel in place 


iy be thrown in, or the index crank may 


turned around to take out the back 
ash and prevent the spindle shifting 
\. L. Monrap 
New Haven, Conn 
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An Ingenious Screw Machine Chuck—A Milling 
























































chuck the end pressure 1s removed and the 
Machine Job. work easily screwed out. It is then re 
Editor American Machinist: versed and the shank gripped by the cuuck 
I enclose sketches of a chuck and fixture, while the other end is finished to siz 
each designed to perform two separate In Fig. 2 is show fixture to be held 
operations in a milling machine vis« the work 
Fig. 1 shows a cap and split chuck for as it is punched and E the piece after it 
the screw machine. The work 4 is first has been milled. The pi s cut out t 
oughed out in a large machine, after fit crosswise in the vise t 
| 7 —, 
\ 
\ 
t maimed 
ice MM rcs tary, a WEE G OO 
a A 
ee, — CAAA VW 
! . J 
-———e3-3- ee e — = - 
FIG. I. SCREW MACHINE CHUCK FOR TWO OPERATION 
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te wil G 
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— fa | 
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{ me § ~ 
Fi¢ MILLING MACHINE J0Ol 
whicl Lis serewed int the cap ) and the Lie aws, thie upper s ce being cul in act 
hank finished to size; the small hole may as a stop for piece G, the ledge H serving 
also be drilled at this setting 3efore as a stop for the first operation and / fos 


screwing the work in place, the operating 


lever of the machine is thrown over, thus 


causing the spring chuck C to project a 
trifle in front of the cap and also holding 
t rigid so that the work may screw up 
ght against the end iv releasing the 


the second Che block G, which is equa! 
in length to the width of F, is cut out a 
shown, to recelve the work 

Fifteen blanks measuring over all a lit 
tle more than G, thus allowing the vise 
aws to tighte ‘ are then put in pla 








ce of drill rod through the holes 


with a pie 
to keep them in line. The blank in fult 
outline shows the position of the work for 
the first operation. The vise jaws are then 
loosened and the work tilted over as shown 
by the dotted lines, and G moved over to / 
for the second operation, where the work 


s finished. The cutters being of the proper 


diameter and distance apart, the position 
| 
have to be changed 


&&.® 


not 


of the table does 


Improved Bell Chuck. 
Editor Machinist : 


Passing our scrap heap some time back, 


\merican 


my attention was attracted by a couple of 


bell chucks, and on closer 


inspection | 
found that the reason they were in such 
because the 
of the 
had 


these in 


in undignified — pl: 


Ce Was 
threads had stripped in screw 


and 


some 


though new holes been 


old 


turn 
little 


between the ones 


Now, 


thought, it occurred to me that here was an 


made 
stripped after a 


opportunity of reclaiming from the scrap 


heap valuable tools which someone had 
evidently thrown away as worn out 

The sketch shows the chucks as they 
were when new, except that they were 
then made without ring | and guard B 


the screws being tapped into the body ot 
We all know that 


when subjected to 


cast iron screws work 


ing in cast iron, hard 


usage, soon wear out the threads in the 


holes In this particular 


he shell 


stvle of chuck 


was only '% inch thick, while the 


crews were inch diametet 
life 
again by shrinking on and tapping out the 


mild this, | 


| brought those chucks back to 


ring .4; and believe, 1s 


steel 











IMPROVED 


the method now generally adopted to over 


the threads 


come the thread-stripping evil, 


in the steel ring having a far longer life 


than in cast iron. Another advantage is 


hat when the threads in all the holes that 


can be tapped in the ring become worn 


the ring can be heated, removed and 


out 


replaced by a new one 


BELI 
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men rather seriously 


had 


owing to 


several 


We 


injured, their clothing being 


caught by the screw heads; so, to prevent 


more accidents of this kind, we de 


a chuck 


any 


shown at 


a guard as 


signed with 
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Commutator Turning Attachment. 
Editor Machinist : 
The accompanying illustrations show 


\merican 


end and front view of a device for turning 


commutators without removing them f1 


























rATOR TRI 





CHUCK. 


through the latter 


B, holes being drilled 


screws to be 


t 


to enable the adjusted by 
means of rhe 
hole C is for a tommy lever for removing 


the We 


an ordinary chuck key 


the chuck from spindle nos 


have now several of these chucks in use 
and they are giving entire satisfaction 
PLANET 
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simerican 


ING ATTACHMENT 
the machine. It can be fed by hand, 
automatically by attaching a finger to tl 
commutator to move the star-handle 
each revolution. The device is attache 
and held in place by being fastened by 
arm in the rocker arm in the places « 
the brushes, two of which are remove 
temporarily for the operation Che at 
taching parts of the device are varied 
design to suit the different styles of rocket 
arms. The dimensions of the attachment 
are also varied to suit every style and siz 
of machine, but so that any one size wi 
fit three or four consecutive sizes of any 
one style of machine Che construction 
obvious from the illustration 
H. Ropinson 

A Tapping Chuck. 
Editor American Machinist : 

The sketch herewith shows a_ tapping 
chuck which could be called a = gravity 
chuck when used on a drill press. It may 
be used on a horizontal machine if hel 


Th 


machine 


to the work until the tap takes hold 
body A, the 


is bored to receive the 


shank to suit 


with 
sliding spindle B 
and slotted to allow the driving key E t 
slide up and down, the key being driver 
tight in B. The lower end of the latte: 


is bored out to receive the driver D and 
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two slots are cut across the face for the 
tails to enter. The driver has a square 
hole in its center to fit the end of a new 
tap The end of B 
right hand to t: 


style hand threaded 


ke the sleeve C which 


serves to hold the driver J) in place and 





No.5 Morse Taper 
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always hard to start the drill into 
the jig is bolted down so that the dri 
cannot strike on the edge of the hol 


One like Fig. 2 overcomes this objection 


entirely, as it enables the drill and jig t 
adjust themselves to each other when 
placed quite correctly Bushings made 
like Fig. 3 possess all the advantages of 
Fig. 2, and are considerably cheapet 


make 
Most people make their drill jigs s 
that the bushings come directly in contact 


with the work, 1 











inder the impression that 
this is necessary in order to insure 
curacy. It is evident, however, that a hol 
1 
. 1 
6 1 
1 1 
Lengt f Slots : 
c 
7 
* 
— 
2 
B 12 thd 
i ] ~ 1 > 
iX l 4 
American Ma we 
\ TAPPING CHUCK 


In use, after the proper dog or driver 1s 
in place (the sketch shows it arranged for 


14-inch U. S. standard), the 


+ 


machine 
spindle with the tapping chuck in position 
is brought near to the work. The spindle 
B is raised, while the tap is inserted, and 
then lowered until the tap enters the hole 
[he machine is started and the tap run 
depth [ 


1 


in to its propet In the case of a 
blind hole, the machine is reversed and the 
second and third taps run in. Either right 
or left-hand taps can be used 

This chuck has a positive, strong and 


true drive, and regular hand taps are used; 


t is quickly and easily han lled, and simple 
n construction, having but five parts \ 
long, severe trial has proved its efficiency 


nH. Eo 


Drill Jigs and Bushings. 
Editor American Machinist 


Billy sat idly toying with a little drill 


ng while he waited for the foreman to ap 
pear, so he could show him that one of 
the bushings made by Yom, the lathe 


hand, was a sliding fit in the hole into 


which Billy was expected to drive it 
Oliver happened to look up from his work 


o Billy 


y straightway proceeded to un 


bosom himself of the opinion that drill 
bushings ought to have heads on them 
inyway 

‘A head on that bushing wouldn't make 
t a better fit,”’ Besides, 


he head wouldn't make it any better in 


replied Oliver 
t 
any way, as, if it 1s properly made, with a 
good bell-mouth, the drill can never get 
a chance to push it in.” 

The arrival of the foreman put an end 
to the conversation at this point; but there 
was a lot more that might have been said 


on the subrect 


\ bushing like Fig. 1 is 


cannot be more accurate than its start, anc 


that, owing to the angle of the drill point 


the bushing cannot control the start any 
better by touching the work than by ex 
tending only to the bottom of the lips ot 
the drill at the starting point \s a mat 
ter of fact, it has been determined by ex 
perience that a bushing can be kept away 
from the work a distance equal to th 
diameter of the drill without impairing 


ve accuracy of the drilling 


When drill jigs are so constructed 








admit of the chips getting away without 

passing through the bushings, they w 
retain their wccuracy uch longer than 

when the chips must go through the bus! 

ngs is the ch ps ( t co derab 

LOrasive ction ¢ I | ] dened s 
sf yy. 

/ 

hai, ee | 

— ———— 
FIG 
Ti l 
ings It is therefore wise to take advan 


tage of the fact that the bushing does its 


work quite as well when kept away frot 
the work a distance equal to the diameter 
of the drill as when brought into contact 
with the work 

It is quite common to see drill jigs for 
cylindrical objects made by boring a hole 
in a block of cast iron, so that the work 
is a slip fit in it. A much better plan is t 
hold the work in V's, so that it can be 
clamped in a fixed position 


Many drill jigs have flat surfaces for 
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1340 
not very nearly related to that shown at 
page 1260, which the writer refers to 
Ed. | 





Stove Rim Dies. 
Machinist: 


Inclosed is a drawing of a pair of dies 


Editor American 
for curving stove rims. The strip for the 
rim is first bent to fit around the corners 
of the lower die and then put in the slit, 
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die, then both dies descend together, forc- 

ing the strip to slide into the curved pass- 

age between the two dies, with no chance 

to wrinkle. Wo. IRvING. 
Taunton, Mass. 





Repairing a Pair of Dividers. 
Editor American Machinist : 
The article by Mr. Wesley, at page 940, 


on transforming a pair of calipers into a 
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STOVE RIM DIES. 


its lower edge resting on the steel ledge, 
while its upper edge comes a little above 
where the lower die commences to curve 
over. The upper die comes down to with 
in the thickness of the plate of the lower 


called to my mind 
did on a pair of 


pair of ‘“‘morphidites,” 
a repair job I once 
dividers. 

Having in some way lost the split nut, 
used. As Mr. 


not be 


the dividers could 
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Wesley says, an idea struck me. To one 
divider leg I fitted piece A, drilled and 
countersunk, as shown, to fit the screw that 
I had already made; to the other leg | 
fitted nut B for the threaded end of th 
screw. 


A slot was cut in A so the screw 
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INCH DIVIDERS 


REPAIR 


TOR ON 4 


could be’ changed from one taper bearing 
to another according to the radius desired 
The fine adjustment was by means of the 
This tool has given excellent satis 
W. PuTNaAM. 


screw. 
faction. c 
Holyoke, Mass. 





Multiple Thread Cutting. 
Editor American Machinist: 

The accompanying table will be found 
useful when cutting multiple threads 
When one thread is cut, the feed nut may 
be opened (the spindle of course being 
stopped ) the 
by hand the distance given in the table; 


and carriage moved along 
the nut is then closed on the screw and the 
next thread cut. This is a quick and sure 
method of starting the second, third o1 
fourth thread where the lead screw of the 
lathe is of the pitch as given in the table 
Say we wish to cut a 3! 
thread the lathe 
the same as for a single, triple or quadru 


The tool will of course have 


pitch double 
screw : must be geared 
ple thread. 
to be the same width and the depth of cut 
After 
the first thread is cut it will appear very 
With the lathe spindle 
idle, the nut is opened and the carriag: 
(in 

nut is then closed on the lead screw and 


the same as for a 7 per inch screw 


shallow and wide 


moved either direction) 1 inch; th 
the tool is in the proper position to mak« 
the second cut. 

If the carriage were moved 2 inches, the 
tool could follow exactly the first groove 
cut. In the case of a triple-thread screw, 
if the carriage were moved 3 inches, th: 
follow its original path, and 

the the of a 


quadruple thread if moved 4 inches. 


tool would 


it would do same in case 

The carriage can, of course, be moved 
1 inch and the nut closed no matter what 
the pitch of the lead screw may be (unless 


it is fractional), but in order to close the 
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nut after moving ™% inch, the screw must 


have number of 


some even threads per 
inch 
Cut, Thread on 
DOUBLE. Lead Screw. Move Carriage. 
I Even % inch. 
ye ... Any 2 "7 
[ie ... Amy I 3 
2 ; 4 swat ee --* 
2 tes eae e 
Ss ssc hres: ee - 
3 : ee Se, s 
a «see pu a ‘ 
3% ... £=Any Sie 4a 
4 eee 5 Sika , 
nm. Any eee 
4% ... Ay ie I 
5 Even .. %e 
Si ... Amy peewee 2 
TRIPLE. 
1 thds.on 
I 6 OF 2 i ead sc. 
tly 6 mg « 
] I, 6 2 “Wis 4 - 
. 6 bPoke yw 
2 A 6 1! z ‘Ss . 
2% 6 a", 4 
QUADRUPLE. 
I ie Be 4 : ; 4, inch. 
1% Any eee o 
ie «s+ MO . «x me “ 
2 — 8 a ~~ 
2'4 Any I 7 
2% Even ... Ye” 
FABLE FOR MULTIPLE THREAD CUTTING 


As will be seen by referring to the table, 


a lead screw with any even number of 
ot 


threads per inch is used in a number 


cases, while in several other instances the 
either odd or 
cases 4 and 8 
lead screws are specified; and in cutting 
triple threads a per inch screw is required 


screw may be of any pitch 


even. In certain per inch 


PREBERT 
Casting a Foundry Drop Weicht in Loam. 
Machinist 
Fig. 1 shows a half section B of a cast 


I-ditor American 


iron scrap breaking ball weighing about 


7,500 pounds. The other half shows in 
section the mold ready for casting 
The mold is built up in two parts, the 


line of parting being at C. Striking board 


/) is used to form the bottom half, and 





FIG. 2 LOOP AND CORE PRINTS 
ard : the top half correspondingly 
The two parts of the mold are securely 
olted together through lugs d, ¢, f and g, 
which are cast on rings ji and t. Ring / 


s cut through as at m, to allow the gate to 


iss through when lifting the out 


I the 


casting 


hole also is provid 


mold \ 
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the top plate & through which the casting 




















floor, thus guarding against any risk of 
is fed. bursting out 
Fig. 2 shows the loop prints 1 and 2 and \ large numb« f a re made 
core prints 3 and 4, combined together by and with this rigging very little work ji 
the ring § as shown. The cored holes are necessary in preparing the mold from time 
provided in case the loop should give way, to time 
as this has been the case in several in Chere S e em, through yout 
stances, and by this provision it can be permis Mr. Edit I should like 1 
: . ; d " 
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FIG. I. LOAM MOLD 
replaced. The hole in ring 5 1s made t 
the diameter of the striking spindle, and 
thus it locates itself while the building up 
f the mold is going on. Loop 1 is s 
cured in position by a hanger which is 
packed secure on top Ot plate The 


Id ci foundry 


mplete 1< 


7 : 
FO 
gel eadet f the 
AMERICAN MACH Several of é 
isting It¢ I t] I i 
| . voh t} nt 
‘ ve é rough the joint 
( [ sl ee grateful if me 
ne ¢ d gg edy to 
Nor \ Roy ] 


1308 AMERICAN MACHINIST October 1, 1903 


Jig for Drilling a Bronze Bracket. fe 7 fastened. This reduced the chance for in 
Editor American Machinist:  O accuracies that wou!'ld be caused by a drill 


The engineer of our company had posted ON O running out. All the dowel pins wer: 


notices about the shop to the effect that made short and well rounded on the ends 


The body of the jig was made of cast 





parts of the instruments we were building 
that varied one ten-thousandth of an inch iron. All the wearing parts were of tool 
from the specified dimensions must be dis ; steel hardened and ground. The legs, 
in t- © ! which are on three sides, were also made 





carded, so we took the greatest pains 





making all our special tools of steel hardened and ground after being 
In one part of the instrument two sets screwed in place. The jig is shown in 





of two pieces each were doweled to a fifth, plan, elevations and section n Fig. 2 


and when assembled bore a staff mounted To use the jig the bar a across the front 


on two jewels. This staff drove a train is swung back, the piece to be drilled slid 
of gears through a worm. It was deemed 
very important that its center line be as 
near parallel to the surface to which the 
pieces were doweled, and at right angles 
with the center line of the instrument 
it was possible to make 1t 

The jig which I shall try to describe 
was for drilling one of these five pieces 


The piece was shaped, as near as I[ can 





remember, as shown in Fig. 1 It was 








made of a bronze composition and very 
carefully milled before being drilled I FIG. I. THE WORK 
believe after they began to manufacture 


in quantities that they found it so difficult seventeen holes in the piece and each hole’ in on the hardened steel pieces b, and th: 


to mill the surfaces accurately enough that was drilled from the side which came swing-screw c swung up, a tur r two 
they finished them by lapping. There were against the piece to which it was to be of its knurled head pushing 1 piece up 
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It is 
the side 


gainst the two stops d in the back 


rrought up against the stop e at 


"yy screw f, a screw at the top firmly 


s 


olding the piece against the two hard 


ned plates on which it rests. Two knurled 


ead-screws ht provide a support for the 


rms while these are being drilled hese 


crews cannot spring the arms because the 
stance from the surface of the steel plates 


to the 


plate 7 carrying the bushings 


only enough to let the piece in. The bar 
t the front carrying a bushing 1s locked in 
] is ready to drill All 


than 


ace and the piece 
his is done 1n much less time is taken 
describe it. Some toolmakers may sug 
st that a spring might be placed on bar a 
nd made to force the piece 1n place, there 
doing away with the swing-screw, but 


will remind them that thou 


indth of an 
mit for inaccuracies of the finished work, 
that 


one ten 


inch has been fixed as a 


nd we want to be absolutely certain 


he bar carrying the bushing is in its prop 
r place and not sprung 
the nicest bit of 


called for As five jigs 


In boring out this jig, 


lmaking was 


holes, it will immed 


uttel 


lad corresp¢ nding 


tely be seen that it would be an 


mpossibility to get every hole exactly to 


orrespond by any ordinary method. To 


vercome this difficulty a templet, contain 


] 


ng all the parallel holes in each of the 


ive rigs, was made with the greatest care 


It was bored out in a milling machine with 


vertical head, one hole being bored out 


ind a plug fitted to it and every other hole 


measured from that with vernier calipers 


\ special dial was fixed to the traversing 


‘rew and a glass mounted above it 


Days, and even weeks, were spent on 


his templet. The business manager, who 


vas not a toolmaker, kept running out in 


he shop to see how soon the job would 


be completed, and to hurry things along 
He nearly 


fainted one day when told by 


ne of the toolmakers whom he had asked 
l 


ow many holes could be bored in a day, 
hat two might be bored in a single day 
f they were lucky, but that two days might 
e spent on a single one Phe 


ame man 


ger used to send out to the hardware 


tore and buy 5, 7 o1 machine screws 
put these ] 
Id him that they 
hip pan and nice t 
replace them 
When the templet was apparé 
mpleted, the superintendent—one of 
nest workmen I kné f_—found that the 
igonal distances 
he calculated ones, 
easured at right angle 
is showed tha milling mac 
‘ate and the ill had to be 
again 
1 


nished and the 
rting 


¢ 


point re) 
n-thousandt 


tances between 


some 
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which had been previously pierced approx 


imately, although in most shops the job 
would have been considered extremely ac 
The holes were 


curate then bored out by 


a boring bar, one end of which was guided 
by the hole in the templet, whi 

ran loose in the spindle of the mill 
chine, the machine being set 


most care for ~h ho 


( 


were then ind pressed into the 
\s they w ey \ removed and 
placed \. HouGutTon 
Attachments for the Hight Gage. 
Machinist: 
accompanying sketcl show 
hight 


proved themselves w: 


Kditor American 
The 

accessories to the gage which 

the machinist’s kit I 

of them, hoping they wil 


your readers and serve 











ATTACH MENTS 


gage better known, as 
Fig I 

that comes 

frequently scratched 

taken measurements tha 

inaccessible with the 


chiet advantage 


a prece ot 


work 
(And 
that for 
perforating, et 
scriber is unexcel 


‘custom 


to cali 
located close tu 


calipering surface, 


Mold 


\n 











ing Small Guide 


\ 


Rollers. 








400 


and taken up in the cope, thus securing 
the spindle in a vertical position. 

Fig. 3 is a sketch of the core-box, made 
in halves and doweled in the usual man- 
Pieces d and e have holes in their re- 
spective locate the spindle, 
which is rammed in one with the core. 


ner. 


centers to 


Fig. 4 shows the mold closed, ready for 





FIG, 1 





MOLDING SMALI 


casting, the cope being left off as long as 
possible previous to casting, to prevent the 


moisture contained in the mold from 
affecting the core. 
Orders amounting to some hundreds 


have been executed by this method. Can 
anyone suggest something better ? 
North Wales. ROBERT JONES 


Attachment for the Center Square. 
Editor American Machinist: 
No 


maker than the universal or center square 


tool is more useful to a pattern 
which for the purpose of making center 
lines on disks or other work having curved 
outline, is simply indispensable. Hardly a 
day passes without this tool being called 
into requisition; and yet its utility may be 
the use of the sim 


greatly increased by 


plest kind of a device. Every member ot 
the craft is required not infrequently to 
make use of lines at right angles with the 
center line, sometimes starting from the 
center of the circle, just as often from 
Often 
is he required also to lay out lines at an 


other points along the same line. 
angle of 45 or 60 degrees, cither from the 


center or other along the centet 


The old method of using a triangle 


points 
line 
or compass to reach these results is rather 
much time and trouble 
saved by the simple contrivance 


slow and tedious; 
can be 
shown in the sketches 

This attachment is a sliding cross-piece 
formed like Fig. 2; the edge ac is at an 
angle of 45 degrees and bd at an angle of 
30 degrees with ab. The groove in each 
side is made to suit the blade of the square 
and the piece can be placed (either side 
up) upon the blade, as in Fig. 1, moved 
back and forth to any point desired and 
lines drawn, without the least trouble, at 
right angles, or at angles of 45 and 60 de- 
grees with the center line 

This cross or sliding piece may be made 
of mahogany or brass and need not be 


more than ' or 3-16 inch thick, this de 
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pending, of course upon the thickness of 
the blade upon which it is to slide. 

This simple device may be profitably 
used also by draftsmen in connection with 
the T-square. By its use they can dis 
pense almost entirely with the triangle and 
will need to handle the dividers with fat 


less frequency. In fact, it is nothing more 
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FIG. ; FIG. 4 


GUIDE ROLLERS. 
than two triangles fastened together, with 
the added advantage of being held firmly 
in place and rendered much more con 
venient for sliding, by the groove. 

Homo 





Pattern Plug Cutter. 
Editor American Machinist: 

Where patterns are put together with 
screws the heads are sunk in to allow for 
plugging with wood plugs. The 
herewith of a plug cutter and method of 


sketch 


using it may interest some of your readers. 
The cutter can a straight 
of tool steel to be held in the chuck, 


be made of 


piece 














FIG 


ATTACHMENT FOR THE CENTER ARE. 


SQL 


or the shank can be made taper to fit the 
hole in the lathe spindle. Some pattern- 
makers attempt to cut plugs from any old 
place on the face of the board without any 
as to clearance for cuttings or 
this is a mistake—at least I think 
1, about 1% inches thick, 


thought 

sawdust ; 
so. Rip apiece # 
3 inches wide and any convenient length, 


ind place this on block B, which rests on 
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the bed of the lathe and is high enough so 
that the top edge of 4 will be in line with 
the hole in the cutter; this provides a clea: 
ance so that sawdust may fly off when thx 
teeth pass out of the wood at the upper 


edge. After cutting the plugs to the re 
quired depth, say, 3g or inch, along th 
Plug Cutter 
NeN 
SS h\\\\5 
4 N -_— 
Loot ad 
aps 


Se: 








Bed 
a Shank to suit spindle 
ec a s 
2A 4 ?) 
3 2 
A OS 
» * 
~ 5 
' 
a L 4 
imerican Machinist 
Clearance 
PATTERN PLUG CUTTER 


upper edge, or, if desired, along all fo 
edges, take the rip saw and cut off and put 
box for future us: 


New Yor«K 


away jn an old screw 





The Location of Keys in Engine Cranks. 
Editor American Machinist: 

I enclose a blueprint of a crank that 
to be keyed to the shaft, and ask, where 
should the key in this case be placed, at 


No. 1 or No. 2, And | 


also ask 


Fig. 1? 


el ae 











\ 
a ' 
— J 
I mer ! 
why the key is placed in a crank at the 
point 4, Fig. 2, as is the case almost witl 


out exception. 
\ crank is generally made a good, tigh 
fit to the shaft. This fit is not disturbe: 
much by driving the key and the point 
is usually a handy and strong place for 
but in this case is the weakest point 
account of the crank pin being so clos 
shaft. If point A is the 


place in ordinary cases, why not No 


to the prope 

this case? 
Consider a 

tight on its shaft as it ought to be. TI! 


crank that is not quite 


man fitting the key, knowing this, fits 





key very tight, endeavoring to make u 







for the loose fit on the shaft. With th 
key placed at A the fit of crank and shaft 
would be forced apart slightly as shown 
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exaggerated by the dotted lines, leaving 
the tightest fit between shaft and crank at 
B. Would this crank stand up to its work 


longer if the tightest fits were at C and D? 
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The beam is 


made with wide base, as shown, and grad- 


row rules inch wide 


uated. The blade sets in the cross channel 


or the long channel of the beam, and is 


or would driving the key at 4 have a_ fastened by the head of the bolt pressing 
A 
A 
— +A} 
\ 
\ 
> I b 
ad U 
ime 1 Ma PT 
FIG. 1 FIG, 2 
rHE LOCATION OF KEYS 
ndency to elongate the hole in the crank the side of mt, a device famuliar in this 














and make the fits at C and D equally class of tools 
tight ? Fig. 2 shows the method of using this 
However this may be, the same rule gage in narrow quarters, such as slot 
should apply to a well-fitted job only to 
a lesser extent M. H. BALL 
|We regard the usual location of crank 
kevs at A as distinctly wrong anl as re 
ponsible for many untrue crank pins 
: . . ~ To rh, 
The only correct location for a single key 
is at 1, and for two keys 45 degrees each 
side of this point.—Ed. ] 
saueeaanicneeeel \ PORTABLI 
A Depth Gage. 
Editor American Machinist with two sizes of holes, by changing the 
Fig. 1 shows a depth gage recently con- rule from the cross channel to the long 
structed by me that embodies some new channel, the binding screw and nut being 
ideas. The blade is one of Starrett’s nar- moved to 4 
( 
(f ie! ] 
en ie or 1 | 
4 I { 
7 — = 








FIG, 3 














\ DEPTH GAGI 
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In Fig. 3, whet 


ona shaft, an equal amount of stock being 
taken from he corner in each directiot 
the reading can be taken from the blade 
and fror the bean 

Fig. 4 is a piece of steel the same thick 
ness as the rule lhis serted in. the 
cross channel when the tool is used as 
shown at Fig. 5 

In Figs. 6 and 7 the beam is show 


provided with blades for convenience 


Thes« 


the thumb 


filling hexagon or octagon shapes 
blades are held in position by 


nut and screw the same as the long blade 


Cc. W 


PUTNAM 


A Portable Air Blast. 


Editor American Machinist 

In plants dofng work of an engineering 
character it 1s often necessary to have 
good, hot fire in places remote from thx 
fan-blast system Structural steel works, 


boiler shops, ete., need this for heating 
rivets, special flanging jobs, fitting crow 
feet braces, et machine and blacksmith 
shops often need it in the exigencies that 
irise, and in a hundred different ways thi 
eed of it d uch establish 
nent 

Phe necessary ast can be obtained in 


where you can take a light com 


mple arrange 


pressead-alir NOs vy the 


fitting 


nes how! 





X 
—_ Piy iH 
tT ' 
_ uw 
aT 4 Va t 

AIR 1 \ 
the accompanying sketcl Che amount of 
ur used is trifling, as the volume up 
plied by the outside air whicl hes u 
at the open side f the tee Che size 
shown on the sketch are used on rivet 


forges and give ample blast. The principl 


involved is old, it believed, though tl 
application may be new to many Cho 
in need of a device of this nature will b 
amply satisfied with the results obtained 


W.E 


GOLDWORTH \ 
Making a Wheelbarrow Wheel. 


Editor Machinist 


American 


We are very much interested in th 
ticles at page 1241 by Mr. John Randol 
who states that the tools are all Western 
tools, except ne Ferracute press, and 
iwain state that most of the Western 


tools were manufactured at Moline, III 
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We 
could 


would appreciate the correction, if 


you see your way clear to make 


Same 


Tue ToLtepo MACHINE & Toot Co. 





Chuck for Boring Locomotive Eccentrics. 
Editor American Machinist: 

I enclose herewith a sketch of a chuck 
which is used for boring locomotive eccen 


trics. You will note that the jaws are 
formed of two hardened steel pins A 
screwed into a steel block B, this block 


being held and adjusted by the pivot set- 
which allows the block to adjust 
The 


four chuck blocks are bolted to the face 


screw C, 


itself tu the unevenness of the casting. 


plate of a 42-inch turret and chucking ma 
chine. The grip of the pins is positive 
and the device is giving good satisfaction. 
Tos. B. BuRNITE. 
Face-Plate for Multiple Thread Cutting. 


Editor American Machinist: 


I send you a sketch of a_ face-plate 
which | have used for cutting triple 
threads; in fact it can be used on any 


number of threads by laying off on the 
face-plate the number of divi 
The 


bolted, as shown, to the front of the main 


auxiliary 
sions required. auxiliary plate is 
face-plate, with the line on the latter coin 
ciding with one 6f the graduations on the 
front plate; the 


Then the plate 


first thread then cut. 


1s 


is unbolted and 


swung 
around to the next division and the second 





AMERICAN 





MACHINIST 


smaller than the width of the thread re- 

quired, then put a finishing tool in and 

finish all threads without moving the tool. 
JoHN WoopInNc. 





That Costly Job of Filleting. 
Editor American Machinist: 
In “Much Abused’s”’ of that 
“Costly Job of Filleting,’ at page 1256, | 
think the remedy offered makes the job 


criticism 


so 
4 

















FACE-PLATE FOR 


more costly than it was in the first place. 
Would it not take more time for the mold- 


er to make and set eighty cores than it 


would for the patternmaker to get out the 


ribs, fit them on and run in wax fillets? 











CHUCK 


FOR BORING 
thread cut, and so on until you have com 
the This 
dividing the gears on 


avoids 
the 
most 


ple ted circle. method 


changing or 


lead screw, as is the practice in 


shops 
all the 


I find the best way is to rough out 


threads first with a tool a trifle 








LOCOMOTIVE 








ECCENTRICS. 


\s 


good big fillets wherever I can conven 


a matter of principle, I like to put in 
iently, but in this case they not ab- 
The added 
more for stiffness than for strength, and 
the slightest of the 


are 


solutely necessary ribs are 


not danger 


there 


1s 





MULTIPLI 
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casting ever breaking. If it will take ex 
cessive time to put in these fillets, I think 
the patternmaker should use his judgment 
or call the draftsman’s attention to t be 
fore putting them in. 


Pa. 


Allentown, H. A. HouGHuton 
Thread Measuring Points for Micrometers. 
Editor American Machinist: 
I have found in general toolroom prac 


L 





American 4 


THREAD CUTTING 


tice that it 1s a very difficult job to measure 


the threads on taps, etc., without a thread 
By means of the V-point 


attachments 


micrometer 
V-block 


sketch the ordinary micrometer may be 


and shown in the 


converted into a very good substitute for 


the thread micrometer, which in most 


shops is a luxury. The 1-inch micrometer 


with the thread measuring points on closes 














| 
4 
— 
4 - : 
HREAD MEASURING POINTS FOR MICROMETE! 


at 0.250 inch; so, by adding 0.250 inch to 


the caliper reading given in the Brown & 


Sharpe catalog I have all that is required 


The 


at the 


with slots 
shown, so they may be 
held to the 


By using 


“buttons” have thin walls 


side, as 


sprung on in place, and are 


spindle and anvil very securely 


them on the I- and 2-inch micrometer 


range is given from 0 to 1.750 inches. This 
combination should be a very useful one 
for any machinist or toolmaker TNot 
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Lining Up a Screw Machine. for the turret was turned true for a test would feel with a strip of brass about 
Editor American Machinist: bar. The piece C extending out over it 0.005 inch thick to see if he was filing the 
We have in our shop an Englishman’ was provided with two screws, which were dovetail straight; in this manner he kept 
who recently came to this country. The adjusted until they very nearly touched Bit pretty square The idea of slotting the 
men, knowing that he had not been in a piece of tissue paper being used in the arm /) was to permit of this piece (and 
America long, naturally kept an eye on testing Then, by sldwly rotating the also C) being adjusted as required 
him when he started in, to see how his” spindle, C was swung around plug &, and Parrick J. Kin 


Fixture for Stamping Stitch Indicator Plates. 
D ' 
Editor American Max t 


| For about fifteen vear fixt 


. heen used here for stamping the 
: 77 
4 5 ‘c number on sewing machin it numbe 
z heing stamped on the stit ndicator plat 

















E. Phe regu I Slee 
liare, must have ( cke 
stamps coul et ¢ e enoug] 
gether to strik I ct the 
were set OU | Che op 
tion was t trike the first figure 
move the plate ga ince reg te 
————a by notch and spring and ke tl eX 
LINING UP A SCREW MACHINE a =f and so on till all were struc] If tl 
vays ot doing work compared with our 
nethods. The first morning he came in 
he got the job of lining up the old screw (> m »” 
machine, and the men tho.ght he had oo . —_—_——_ / ( s | 
struck a tough proposition, for they knew ene 
the machine was in bad shape But from \ 
the way he went at it, | think the job was i 
very easy one for him E wa | 
He first took a piece of flat steel, 14x34 * /-— 
nch by 5 inches long, and cut a slot in it , 











to within ™% inch of each end, the slot be 
I x a —— ap a od 


ing wide enough to admit easily a 5-1 {¢J | 
1 He then took piece of 5 


nch screw 





a 8 
nch stock, about 4 inches long, turned it Ame ” 
lown at the end to 5-16 inch and cut an A SPRING TOO 
did not work treely the numbers on som 


plates would be closer than on others 









—~ The accompanying sketch shows 
proved fixture tor doing this job he 
shay ot the stamp and the manner 

which they are held permut ot their being 
| \ set close togethe that can be stru 
| | ' ’ 
| J VSS SSS il rie bl WW vet any hgure can ay rel ec 

6543210 , , 
554321 — without disturbing e othe pe 
| “Le VAAN — , 

* al tio. tie p it 1 the fix ‘ 

) ‘eo hown, and the t 






































—— changed nd anothe plate nsertec 
—— tan ped | eld ‘ 
— bove the w v lig | g ( 
to tertere \ tl 1 c 1 
pl t 
3343210 Che 1 , 
; S45 4 ; — ft ster ] ‘ 1 . on 
, P {merican M A Spring Tool. 
FIXTURE FOR STAMPING STITCH INDICATOR PLATES Editor American Ma nist 
et how 
8-per-inch thread on the reduced portion. it was found that it was out over 1-32 inch — spring tool made ot \ 
He did the same to another piece, about 7. to one side By taking the head off and incl d 1 6 , 
-hes long, and drilled and tapped in it filing one of the dovetailed sides and draw in the bod t the t 
two 14-inch holes about 4 inches apart. ing in on the other, our friend soon had 1-16 incl tl » of t 
He then clamped the three pieces together the head lined up to perfection. He did a wil I ring 
s shown in the sketch, the shorter 54-inch very neat job in filing: When he placed inch-square hol drifted, as show 
iece 4 going in the chuck. The piece B- the head on to see how near he was, he \t this point the tool held by tl 








404 


screw C. The tool is of 3-inch-square 


steel and may be of any length desired. 





For chasing smooth threads on taps, etc., 
1 for using small forming or fillet tools, 
s shown at D, this holder will be found 
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work fits in the jig at A, the curved end 
bringing up against the pin B. The lid C 
swings on the pin D and, when brought 
down on the piece to be drilled, is held by 
The 


screw E, which is given a half-turn. 






























A Depth Gage—Jig for Drilling a Small Plate. 
Machinist : 





Editor American 
Fig. 1 little 


of my English friend, the scale shown be 





illustrates another scheme 






ing fitted with an attachment that enables 





It consists 





t to be used as a depth gage. 
"a A, 3-10 
diameter by 54 inch long, which fits snugly 






piece of thin tubing inch 






na slot in the scale, so that half is above 
nd the other half below the center of the 






scale. Inside this is placed the spring B 





the ends of which are soldered to the bot 





E 


(2) 

















4 
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DRILLING SMALL PLATI 





JIG A 





FOR 









1 


tom side of the scale, while the curved 





part extends upward, presses against rod 





C and prevents it from being too loose 





( has two prongs at the back end directly 





opposite each other, and the distance from 





these to the front end is exactly the length 
So 





f the graduated portion of the scale. 





is extended the distance is shown at 





is ¢ 
xy 
Fig. 2 shows a jig for drilling a plate 
iade out of 3-32 The 






inch sheet stock 











juite useful, as it permits the tool to drill holes, as shown at /, are made in 
ee 
iets 
— I 
- — 
A 
( =p 
iw American Machinist 
EPTIL GAGE 
. 
spring away from the cut and thus pre the cover, which is hardened. The dotted 
vents it turning or gouging the work lines in the side view show the lid as it 
Ce would appear when closed. The slot G 


was made merely to give the tool clearance 
when shaping the recess A. 
PATRICK J. KING 





Plate Bending Block. 
Machinist : 
herewith a_ plate-bending 


Editor American 
block 


made of cast iron and originally intended 


I show 


for bending right-angle corner plates for 
railway trucks, one of these plates drawn 
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the position shown. Ample leverage is 


allowed in levers e, these being made 
about 6 feet long, of wrought iron flattened 
at one end, as shown, and bolted to the 
they are hung on pins 


Figs. 2 and 3 show in 


ends of plate d; 
tapped in block b 
detail plates a and d 

This block 


useful, not only for the object it was orig- 


proves itself exceptionally 
inally designed for, but also for other job 
bing purposes familiar to this craft. 
Ropert JONES 
Brymbo, N. Wales 





Life in an English Government Shop. 
Editor American Machinist: 

Referring to the article at page 1271 o1 
the above subject, I beg to say that the 
views expresse' by W. H. 
opinion very misleading. 


are in my 


Representing an English firm of ma 
chinery contractors, I have spent consid 
erable time in the British Government 
shops at Woolwich, Enfield and Birming 
ham, and I venture to say that the man 
agers and foremen of those shops, many 
of whom are my good friends, are, on the 
whole, as bright and as keen a set of men 
as any in the world. 

The sweeping assertions of W. H. re- 
lating to slackness and indifference to duty 
on the part of the work people, are much 























PLATE BENDING BLOCK 


to a large scale being shown in section 
in Fig. 4 

The plate is first heated and placed on 
and block d, 
and held firmly in this position by cotter 


While this 


is being done plate d is in a vertical posi- 


edge between plate a, Fig. 1, 
pins ¢ at either end of the block 


tion and at this point is brought down to 


exaggerated, and probably in this respect 


the shops in question compare favorably 
with those of other nations. W. H. has 
evidently seen what he wanted to see and, 


I suspect, has written what he imagines 


will please his readers. American engi 


neers have so much to be proud of that | 
WaVv> 


magine mere belittlement of British 
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and methods will not add to their grat 
ification. we 
[The article by W. H. was not published 
with a view to belittling British ways and 
but to that the 


methods, show 


government shops is the same the world 


pace in 
over. The moderate pace in our own gov 
ernment shops is notorious and has been 
the repeated source of comment in these 


-olumns 





The Drill Press Converted Into a Chucking 
Machine. 
Editor American Machinist: 
The 


arranging a drill press for doing such sim 


enclosed sketches show a way of 


ple operations as drilling, boring, tapping 


ind facing on small pipe fittings, flanges, 


collars, etc., these operations, when per 


formed in the ordinary way, requiring a 
lot of time for changing the different tools 
yn the spindle of the machine. A is a 
small but powerful universal chuck fitted 
on the end of the spindle. B is the cir 
cular table bored, as shown, to receive four 
like C holders having 


tool-holders these 
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A and the spindle of the machine, the 


latch holding the table in the four different 


positions. Whenever boring and facing 





shop with soft-metal ha 


the 


supplying the 


mers owing to number used anc 


abused, and the poor faciliti 
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yperations are to be performed, a bar like 
that shown at E can be used, its end fitting 
In this 


with 


bushing F, which acts as a guide 


way boring and facing can be don 
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DRILL PRESS CONVERTED INTO A CHUCKING MACHINE 
taper holes in which are fitted boring bars, uniformity and precision. If the chuck 
drills and all the special tools required. is too heavy, it can be balanced 
lhe table has at the periphery four notches J. M. M. 


for latch D. It will be readily understood 
that after pulling the latch the plate can be 
turned, and any of the four tool-holders 


brought ‘perfectly central with the chuck 





Mold for Lead Hammers. 


Editor American Machinist: 


Having experienced some trouble in 





— j 
= a 
Hl \IFRS 
making them. two molds as here describec 
were made 
One pattern was made as shown in Fig 
1 and 2, from which four castings wert 


The sides 


were shaped off 


made and bottoms marke 


They were then dowele« 


together in pairs, and hole 1 B and 

were drilled central with the parting line 
1 is a 3¢-inch hole through which the 

m tal is to be poured, and should be 


1 


chipped funnel shape at the 


, 
top /> 618 


g-inch hole to admit the handles, whicl 


by the way, are made ot inch gas pipe 
inches long wit! the | 


about 16 end bet 


over as shown in Fig. 3. C 1s 3-16 in 
vent hole [The collar D on the handk 
keeps it in position while in the mol 
Molds made in this way can all be hel 
by one clamp and poured at the same tim 


hey are no trouble to put together not 


part afterwards, and will stand _ lot 
rough usage 

As to the metal used in the hammer, we 
have tried several compositions, but hav 
found nothing that does better for 
shop than common lead. True, such han 
mers don’t keep the hape long B 
they are cheap, new ones are easily mad 
and but little metal lost, as the le 
does not break and fly to pieces 

In addition to making these hammet 


and supplying them at the toolroom wit 
for 


to be used wher 


dow in exchange old ones, we 
lead blocks 


has to he 


give rut 
finished work 
driven with a sledge These 


blocks are cast 
} 


diameter, tapering somewhat for draft, by 


in bushings about 2 inchs 


3% inches long Che molds are stor d up 
metal being 
full 


THOMPSON 


right upon a surface plate, the 
bushing is 


WiItrrip J 


poured until the 


Shop Kinks and Secrecy. 
Editor Machinist: 


It is a strange thing that so 


\merican 
many mei 


will keep secret so many things that ought 


to be known by the common, everyday 


mechanic. It is not because they are not 


competent to write an article on the sub 
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not wish to “tell 
think 


ject, but because they de 
all 


Take the laying 


ill they know,” or they they 


know up of cables, for 
a greater conducting area 
is needed that of No. 12 
Sharpe gage by the Board of Underwrit- 
The laid the 


series 2 19, may 


nstance, when 


than Brown & 
cable should be 
a7, 61,91, 
quired, the whole cable consisting of one 
the laid around it, 


ind each layer twisted in the opposite di 


upon 
be re 


127, as 


central wire and rest 
rection from the preceding 


on the subject, and I have written to sev 


ive failed to find anything in books 
eral institutions that ought to know, and 
undoubtedly do know, but fail to explain 
it. They know, and expect everyone else 
to know. I will attempt to explain the 
series rule. 
The third 


series of cubes are all equal, each being 6, 


order of differences of a 


as shown in the accompanying table. It 


Differences— 


Numbers Cubes 1st 2d 3d 
Oo Oo 
I 
I I 0 
7 6 
2 s 12 
19 6 
3 27 18 
37 6 
4 O4 -4 
7 OI 6 
4 125 SO 
OI i) 
6 210 30 
127 6 
7 343 +42 
1090 
8 512 
rABLE OF CUBES AND THEIR DIFFERENCES 
requires six wires to lay around the cen 
tral wire, each layer increasing by six 


and the series of layers being composed of 


6, 12, 18, 24, 36, ete., wires. The sum of 


or total number of wires in the 


the series ) 

cable is 7, 19, 37, 61, 91, etc. Cables of 
any form can be laid up if the series is 
known, but they are usually laid up round, 
or nearly so. The J. A. Roebling Sons 


Company do not confine themselves strict 
ly to the series, for the reason, I suppose, 
that in laying up electric cables it would 
lead to a waste of wire, or to more wire in 
the cable than was necessary for the 
amount of current to be transmitted. 

\nother thing that does not seem to be 
generally known is the proper amount of 
mica between the bars of a commutator. I 
never saw it in print but once, and never 
saw but one man who could tell you off 
No 


know, but they are mostly electrical engi 


hand doubt there are many who 


neers: “Upwards of 300 volts, .020 to 


030 inch; from 400 to 750 volts, .030 to 
o4e inch; from 800 to 3,000 volts, .o4o to 
060 inch.”’ 

The following are among the things 
that I have known to be carefully guarded 


as secrets: 
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I once knew a man who carried a small 
oil to the belt 


the machine he was working, to make it 


vial of castor use on on 


stick to the pulley, but was very careful 
An- 


same 


not to let anyone see him using it 


other man used linseed oil for the 


purpose, and neither would tell what the 


substance was. 


I became acquainted with a man who 
secretly used saltpeter on steel after it 
was heated, before quenching. The salt 


peter cleaned the oxide off the surface of 
the steel, so that the water would have a 
better effect on the steel when quenched 
\ piece of Mushet or 
had ground 
and it soft. 


self-hardening 
the 
The 
the 
harden it, but 


steel been on emery 


wheel became appren- 


tice who asked foreman 
if he could have Mr. C 


the foreman said no, it wasn’t of any use 


was using it 


B 


TT 


SeS=— 














| 


FIG. 2 


Mr. C 


foreman, 


unknown to 
the 


But took the steel, 


the heated it red hot in 
blacksmith’s fire and laid it away in a dry 
After it 
bringing it in, he rubbed some dirty oil 
he had 


method. 


place to cool. was cold, before 


on it to make believe that hard 


ened it by some secret 
this 


sired effect 


Some 


not have the de 
steel is ot an 
soft if it is 


dipped in water after it has become heated 


method will 
if the 
Some 


times 
inferior 
become 


quality. will 


from grinding. Some will become brittle; 
some will be full of cracks; some, if heated 
in a fire and quenched in linseed oil, will 
become hard and tough, and some will 
become much harder if cooled in a blast 
of cold air 

I was once in a shop where a cracked 
circular saw was brought in to be drilled 
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Che 


owner had taken it to two or three shops 


to prevent its cracking any farther 
before, but it was too hard a job for them 
and they had given it up. Ultimately it 
was softened by burning a piece of brim 


stone about the size of a hickory nut o1 
the end of the crack \fter drilling the 
hole, the saw was returned to the cus 
tomer, with the remark that the other 
persons did not know how to drill hard 
steel; that the trick consisted in harden 


ing the drills. 

Another class of men, when asked to d 
a difficult job, that it 
done in the shop, as they haven't the tools 


will say cannot be 


or the facilities for doing it. They wil 
not be honest about it and say that they 
to do it \ 
on being asked to weld some boiler tubes 


don’t know how blacksmith 


replied that he hadn't the proper kind of 








A 
THE WORK 
F 
dine ‘ Va at 
THE TOO! 
forge In a short time a stranger cam 
along and asked if he could use the sta 
tionary forge to weld some boiler tubes 


He proceeded to do the work, and after 
had gone the 
boiler tubes in his forge 


I do 
on the blacksmith, but | 


he blacksmith could weld 


all right 
not want to cast any reflections 
noticed a 


asked to d 


have 
through my life that if he is 
a job and cannot, it is usually because hi- 
forge will not admit the proper sized fir 
K. MITCHELI 


Roet 





Slitting and Milling Tailstocks. 
Editor American Machinist: 
The sketch 


chine tailstock taps of engine lathes. 


shows a good way to ma 


Fig 
1 shows front and side view of the piece 


which has to be slit at 4 and milled at B 
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‘at for the spindle tightener, 


i109 > 
Fig. 2 


form a 
at ¢ f 
combination tool for doing the work 


Phe lo 


also ir the oil pin. shows 


mm the 

it Che end mill ) serves to mill parts B and 
C and to clamp the slitting saw / on the 
irbor I: 
job 


the drill press, 


This way permits us to handle 


the once only, does a better job than 


and leaves no work for the 
Phe 


vertical 


bench hand on this part work 1s 


done on a Becker-Brainard mill 


machine with two speeds of counter 


n ing 
shaft, 


“ase, 


which are very convenient in this 


the much 


to do 


the speed is to throw the shifter 


end mill has to run 


ds 


faster than the saw, so all we have 


to chang 
certain hight 


x. 4 


ri] \ plug is used to maintain a 


Ato B JouNn \MM 


Irom 








Trouble in the Screw Machine Department. 


f Editor American Machinist: 


Screw machine departments, like some 


¢ 


other branches of certain shops, furnish 


occasionally striking examples of things 


undone that should have been done 


left 
while, of things done that 
ft In 


any 


and, once in a 


would have been better left undone. 


this day of high speeds and hustle, 


automatic screw 
] 


1Os¢ 


machine (whether an 


machine or some other tool) ifing along 


at a comfortable gait and turning out 


work with an antiquated tool equipment, is 
pretty apt to attract attention and draw 
the observer 


that 


out unfavorable comment, as 


ikely as not getting the impression 


the man in charge has been asleep for the 


last few years and this impression un 


| nubt 
Ch 


various f 


edly Is correct In numerous cases 


automatic screw machine in its 


orms strikes me as being a piece 





of mechanism alive with possibilities, and 


capable of performing almost any sort of 


an operation and in a ridiculously brief 


space of time, 1f only given proper atten 


tion and cammed and tooled as it should 


be Pheretore makes me sad when I 


see it gging along in a half-hearted sort 
fa manner and losing time at every pos 
lif 
\lsi 


handicapped with inefficient 


sible point hecause someone is tl 11¢ 


terent to it up to the scratch 


s 


which will 
ti bee; 


work in 


Oo 


ls, ry turnin out 


found a g ‘wasters, Lust 
pre T 
\t 


: desirous ot 


ood many 


ft imp idjusting, camming or tool 


tting the same time, though always 


secing goodly ot 


I do not beli 


a quantity 


: work produced, eve in having 


this machine (or any other, for that mat 


t sometimes 1s, through an 


It at 


isl 


ter) abused 


ittempt to operate lightning speed 


. with the various moving members, after a 


frantic jump forward into the work, like 


\icAndrew’ s « 


Between the nodding and the run 


ng “slam bangin’ home 


ine 
again.” 
One 


the 


iway there 1s an economical 


speeds 


for each job, which it is well worth 


perator s time to locate 


One of the little things it’s hard work for 


some fellows looking after automatics to 
get is the straight cutting-off 


tool 


tor a 


away trom 


Not 


eTrea 


what this tool is suitable 


of 


but 


t deal work and operated 


satisfactorily in thousands of automatics 
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to-day; it’s this very suitability for many day was always considered an expensive 
jobs that makes it a_ difficult tool to ne to make, for t ple reason that 
“shake” when its presence is undesirable. about one q er W ed during the 
Now, there’s that job depicted in Fig. 1; threading op ¢ was appar 
it's a very simple piece, requiring merely ently nothing \ tt ibout t 
drilling, forming and cutting off The job: the 1 Y ‘ neter al 
ball must be pretty nearly spherical, how the threaded | 5-16 inch, mad 
ever, and the cut-off should have a curve t necessary ‘ ! e st 
of about the correct radius. For several and the read being 40 1 was yp 
years in a certain shop brass and steel stock haps a Itt fine 1 y machi 
was worked up into pieces of this charac yet there wi KOK vhy one 
ter—sometimes as many as six or eight four shouk ( r ‘ Whi | 
automatics running at once on the same mentioned t ‘ Y he 
shape piece, though perhaps on different there alway ds bes ible 
sizes—and yet with the immense quantities screw, an¢ C St ‘ care enoug 
required, the screw machine department abou to chas ip. Att vatching a 
couple of the D thle was toun 
in the die «¢ wen used f 
all threads—tin ds ¢ rs ind wa 
never changed ; W: 9 ‘ » ste 
for such a fine 1 ar with the tee 
pulley used (11 \ Hartford auto 
i matic), and the 1 \ that ¢ 
screws out of tour were potled \ 
eas cam Was eased up ( ( u t 
suit that thread 1d t anothe crew 
was stripped I ving now 
got the tip, m g to improve e quality 
if the product ti ver of machine 
ly his row I} cited merely 
to show that « ( i 
nd some operat 
of the wat 
Hee tts meal Cre t t rst rie | nave 
FIG. screw-miat \ } I Keeping ‘ 
cl ps t ] ronze g y 
vack to t I ary \\ MAK sim 
parts ‘ ry Iten ge 
ng an yrale i t sand pres 
fa certan cle i eel a 
upli t< ‘ ‘ Wo 
— ——__——_ — lt mac ( pre n 
FIG, 2 — - ‘' tt ‘ et ‘ 
t lie ( ( cr ’ 
( tie 1) S 
t] machil { ds the 
t mace Wi para i 
| ] ‘ t ) ( ik 1 
i SZ} ‘ et me 
aa separate lee pa 
NF atte used Ss. a 
American Machinist vet every few day \ e br 
SCREW MACHINE WORK foundry for vitl yout ‘ 
hips : ‘ ‘ 
got along without circular cut-off 1 » hin be ng ng al d horses] 
the operators digging out with an emery magnet t Il ‘ g hove 
wheel a curve of some shape or othe down inte ) { Te ind if 
whenever the straight cut-off broke One emerges Wi eve ‘ ry et 
would suppose that the circular tool used) whisker he does \ it box sen 
in forming the piece would have suggested over, as he say eparator hasn't f 
to the foreman the propriety and advan ficient capacity to handle all the scrap 
tage of a circular cut-off for the back of receives Asar t chip boxes pil 
the slide; but if the idea ever occurred to up ceiling-hig 1 th something must 
him it was never acted upon so long as he be done If the eather is fairly decent 
was in authority The sample sketched 1s ind if n Monday, I go over to th 
but one of hundreds of differently shaped foundry and, finding the foreman, hav« 
pieces made at the same place and having little chat with him and get him to show 
outlines which cause a straight cut-off t me some of his interesting jobs; there’ 
be a nuisance and a circular one a bless lot of fine work done in that foundry and 
ing the boss is proud of \fter a few min 
The screw shown in Fig. 2,ind made in utes, I have no trouble in persuading hin 
lots of 500 or 1,000, | was informed one that he wants those chips, and then before 
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he changes his mind they are over there 
However, I should be glad to know how 
that steel gets in, and whether there 1s any 
ibsolutely sure way of keeping it out 

A thing that 
foreman came in from one of the 


makes me weary 1s to 
have a 


departments and tell me that a lot 


other 


if screws sent him are no good because 
they fit 


large in 


the gage they are not as 
the 


while 


diameter—measured on out 


nN 
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course of a month. Lately, however, when 
I’ve had a lot of these come in I’ve put 
them away in a private drawer under lock 
and key and have had them doled out as 
asked for one at a time. A saw now lasts 
so much longer than formerly that I am 
inclined to think the company we purchase 
them of has changed its brand of steel 
Of course all such tools should be locked 
least kept 


up or at under the eve of a 
I 
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A TOOL REST FOR LARGE WORK 


the thread—as should be 
his has happened several times and I’m 
tired of that I 


what the outside diameter has to do with 


side of they 


getting saying can't see 
the matter so long as the threads fit prop 


erly However, this seems to have no 
effect 
and they put a micrometer on 
if the latter had 
lathe was to be 


delicate 


whatever on some of my_ friends 


a screw as 
a precision 


been cut in 


and used in some very 


measuring operation, when = in 
reality it has been threaded with an ordi 
prong 


utilized in holding a door-knob on to its 


nary spring or die, and will be 
shank, or for some other and equally im 
portant office. 

There’s a popular impression about, that, 
because we fellows on the screw machine 


job merely make screws and don’t use 
them, we don’t know anything about what 
size these screws should be or how they 
should fit; but, as long as screw machines 
and dies are 
shall making 


screws with a view to their fitting in the 


are screw machines, prong 


prong dies, we continue 
thread and let them go at that, even if the 


outside diameter does come a few thou 
sandths under standard. 

Some of the tools we have made for our 
work have a habit of suddenly disappear 
ing; they seem to wear out very rapidly 
Especially has this been true, until recent 
ly, of 


which we 


saws, of 
the 


such things as. slitting 


require quite a number in 


responsible man, but our tool store 1s ye 
quite a way off. 

shows a disk we finish in large 
It is of 


hole 


Fig. 3 
quantities on the hand machines 
iron, with a 5-16 inch 


cast 


square 


through the center. The easiest way we 


have found yet to handle this blank is 
to slip it on a square arbor, as shown, this 
arbor being held at one end in a spring 
chuck while the outer end, which is turned 
up, is supported in a steady-rest in the 
turret; the work being pinched sidewise 
between the end of the rest and the chuck 
is held sufficiently steady while the form 
ing tool is in operation. The arbors are 
made of 5-16 inch square stock, smoothed 
mentioned, and 
One 


men 


up a little and turned as 
lots of 50 or 
that 


would 


come to us in 100 


with but two 


last 


might suppose 


using them they forever and 


longer; but “‘nay, nay, Pauline.’ these ar- 
bors disappear as if they were squared 
icicles. Katznjammer and Jensing, both 
using broken English, inform me that the 
the 


vestigate I find they are telling the truth 


arbors are on wane, and when I[ in 
apparently--for no arbors are visible in 
tool Each of the 
broke all 
and which is to be believed ? 


the closet operators 
de SC af- 
Not 


deeming it possible that fifty recently re- 
ceived can have worn out so quickly I do 


claims the other “has 


bors,” 


a little detective work and find at the bot- 
tom of a box of old forming tools about 
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thirty-five arbors. Now these forming 
tools are some Katznjammer has used on 
his machine and maybe he can recall see 
ing some arbors in that box, if he is ques 
tioned Putting the 


question in my desk I go up the line and 


thirty-five tools i 
ask him if he is positive there are no more 
after an 


did have a couple stored 


arbors on recollects 
effort that he 


away with some old tools, so we go dow: 


hand: he 


to the cupboard and after looking into 
few boxes, by way of a bluff, he digs int 


Not 


he find—and he knows he’s fairly caught 


the old forming tools an arbor can 


I expect the next lot of arbors will last 
indefinitely. S. F. ARTHUR 





Turning Work of Large Radius. 
Editor American Machinist: 

In turning chuck or face-plate work ot 
more than 12 inches diameter and about & 
inches long in the 18-inch lathe, it will be 
not 


found that the carriage will pass ul 


der the work, as about 11 inches in dian 


eter is the largest which will swing ove1 


the slide-rest. For such work the attach 


ment shown herewith will be found very 


convenient. It is clamped to the slide 
rest in place of the tool-post by two % o1 


s bolts 4 A with as large square heads 
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BALL DRILLING Jl 


the lathe will admit. At the left the at 


tachment is cored out to suit the regular 
lathe tool-post. 
after the 
depth, the fixture is clamped to the car 


riage of the lathe by bolt B, forming a very 


When taking heavy cuts 


tool is adjusted to the right 


rigid tool Cc. Ss 





Ball Drilling Jig. 
Editor American Machinist : 

I enclose sketch of a simple jig designed 
for drilling five holes in a brass ball. It 
strikes me that for cheapness, simplicity 
and rapidity it will want some beating. A- 
will be seen from the sketch, the screw¢ 
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bush acts as the drill guide and at the same 
This feat- 


ure I have used very successfully on sev- 


time as a holding-down device 


j 





eral other jigs that I have recently de- 
signed. Sky PIort. 
Vertical Feed and Counterbalanced Knee for 


the Miller. 
Editor American Machinist: 

Referring to the letter of Mr. Meyer 
at page 1115, in which is described a vet 
tical feed attachment for the milling ma 
chine, it is perhaps worth while to glance 
at a method of doing this devised by my 
self some years ago and which seems to 
have some advantages over the one de 
scribed, especially in respect of neatness, 
convenience and steady instead of inter 
mittent feeding. 

In these later days most machines have 
automatic vertical feed, and so there is no 
use designing one for them, but very few 
knees are counterbalanced, and I think a 
counterbalanced knee is a considerable im 
provement—makes the machine “more sen- 
which does not mean in this case 
Especially in the larger and 


sitive ;” 
more delicate. 
heavier sizes it materially reduces the labo 
required to handle them. In the case of 
the machine referred to, there was a cellar 
the floor 
and the weight w 


under used as a storage space 
was carried over next 
of 


his of course is operative throughout the 


to the walls so as to be out the 


way. 


whole range of movement of the knee and 


is not at all in the way of the operator 


for feeding the knee 


The arrangement 


vertically is shown in Fig. 2, where a is a 


piece bolted to the platen and having two 


bearings for the shaft b, which is made to 


receive a part of the universal joint sup- 


the other 
belt 


may 


plied with the machine and, at 


grooved pulley for a round 
fitted 
released or tightened by 


the 


end, a 


loosely and be 


the 


bottom of 


Chis pulley is 
arrangement 


Fie. 2 


hown in section at 











ra 
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which, though not the best possible friction 
device, is inexpensive and answered well 


for this purpose. At that time safety bicy 


cles had not been invented; now the proper 
be a chain instead of the 


The pulleys sh 
and 


mechanism to a 


thing would 


round belt. ywn were used 


elevator available The 


of 


on an wert 
large! 
fully 
me 


work as holk 


this 


addition 
sized machine enabled it to turn out 
more of *h 


Millis, ete 


1 
Su¢ 


one-quarter 
mills, facing lat 
vertical feed J. E 


Springfield, Ohio 


Hat 


ELER 
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FOR KNEE OF MILLER. 











MILLER 


FIG. 2 VERT FEED FOR 


A Tinker’s Dam 


In days of old the tinker bold, when 


called to mend a pot, would build a dam 


of moistened meal around the leakage spot. 
The melted solder thus was made within 
due bounds to stay, but when the solder 
solid was the dam was thrown away. And 
so the meal, then useless as a lake Cochitu- 
ate clam, became a symbol, hence we say, 
“Not worth 1 tinker’ lam Roller 
VU onthly 
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Royalty Paid Where No Patent Exists. 

What will experience lead a man or a 
manufacturing concern to do in a given 
case? Not long since the proprietors of a 
manufacturing con 
that would like to 
here an article allied to ma 
which article had for 
manufactured in 


well-known American 


cern concluded they 
manufacture 
tine 
Eng 
sam 


chinery, some 
been successfully 


land. It was not patented here, and 


ples were easily obtainable. It was some 


what similar to articles that had for some 


time been manufactured by the American 
concern,and one might easily conclude that 
this concern’s experience would lead them 
to believe that all there 


go ahead and manufacture, 


was to do was to 
trusting to their 
already acquired experience to overcome 
whatever difficulties might arise. 

In this case experience dictated an en 
tirely different They 
England and arranged with the inventor 
to manufacture exactly as though 
the device were protected by an American 
upon it, 


course. went to 


here, 


patent. They pay him a royalty 
and in return not only get the benefit of 
his experience in manufacturing, but also 


full advantage of the reputation al- 
ready gained by the article call it 
instead of by a 
the 


take 
They 
by its recognized name, 
receive from inventor 


new and 


whatever 
operation it may 


one, 


advice or assistance and co- 


come his way to give 
them. 

This 
light of experience led a 


case in which the 
manufacturing 
the op 


such 


seems to be a 
concern to take a course directly 
posite of the one usually pursued 
cases. But it is probably the wisest course, 


nevertheless. 





A Latin Professor on Inventions. 
head of the department 
who deliv- 


Professor Peck, 
of Latin at Columbia 
ered the principal address upon the open- 


College, 


ing of the college, distinguished himself 
by drawing a distinction between inven 
tion and creation, declaring in effect that 
invention consists only in putting together 
things already existence. Hear him: 
“American genius in most departments 
of intellectual effort has shown the lesser 
gift of invention rather than the rarer and 
more splended attribute of creation. For 
creation and invention are two very dif 
ferent things. 


invention lives in the day and in the hour. 


Creation lives in epochs; 


Creation is concerned with principles; in- 
vention with details. Creation gives to the 
something that is 
invention produces an ingenious 
world al- 


world absolutely new 
in kind; 
variation of something that the 
ready has. Creation introduces some law or 
reveals some principle that revolutionizes 
human hfe; invention takes a patent for an 
improved mouse trap. I suppose that nine 


out of every ten Americans, if asked just 
what it is for which their courtry is most 
remarkable, would say that it is most re- 
markable for the 
its people. And in so 


would be ludicrously 


answering they 


wrong. 


originating genius of 


In fact, we 





October 1, 1903 


accustomed to boast in the very 


are all 


is seen 


sphere where our supreme defect 


We speak of Robert Fulton as having 
originated the steamboat, while as a mat 
ter of fact he did nothing of the kin 


Morse 
when, as a matte 


We imagine that Professor was thx 


creator of the telegraph, 


of fact, he was not. Some of us belie, 
that Mr. Edison first made the electri 
light—an utterly mistaken notion. Thess 


things concern that form of creation whicl 
When wi 


manifestations of cre 


works in concrete material. 


come to the higher 
of our country 
In fact, 
and 
one 


ative activity the record 


men is still more meagre outsid 


the sphere of political science juris 


prudence, [ cannot think of singl« 


epoch-making exercise of the creative fac 


ulty on the part of an American natty 
born and of native blood.” 
It is of course the privilege of every 


his own definitions or inter 
then to 


man to make 


pretations of words and mak 


sweeping statements based upon them, but 


we find it difficult to understand how 
man capable of doing this in such a 
ludicrous manner can be called upon t 


make the “principal address” at the yearly 
opening of a great university 

Professor Peck probably has taste for 
appreciation and knowledge of the classics 
He would do well to confine himself close 


ly to them when speaking in public 





Canadian Manufacturers Against Reciprocity 
With the United States. 
The Canadian Manufacturers’ Associa 


tion, it 
with the 


seems, does not 


United 


favor reciprocit) 


States, and at a recent 


meeting passed resolutions condemning 
attempt to bring about a 
We 

protection 
which is higher paid than 


so much so that there is a con 


any reciprocity 


arrangement with us. suppose they 


are demanding against our 


“pauper labor” 
their own 


stant complaint there that the best men 
leave and come to the United States 
These manufacturers also endorsed thx 


Peopk 
ought t 


take-the-tariff-out-of-politics idea 
who think this should be done 
study the Russian system of government 
In that the tariff 
every other public question is taken out of 
“settled by 
government by 


country, not only but 
experts.” It is a 


take 
carried 


politics and 
experts wherein the 
the-tariff-out-of-polities idea is 

logical conclusion and the people hav 
about matters of public 
punished if they at 
about them 


nothing to say 


policy are severely 


tempt to say anything 





The Metric System in Australia. 
Representatives of the 
Australia 


The 


Commonwealth of 


House of 
has passed 
the following resolution: 

‘That in the opinion of this house it is 
desirable that the metric system of weights 
and measures should be adopted with the 
least possible delay for use within the 
empire. 


‘That 


obtaining the 


the most convenient method of 


objects stated in Resolution 
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1 is the passage of a law by the Imperial 
Parliament rendering the use of the metric 
system compulsory for the United King 
dom, and for all parts of the empire whose 
legislatures have expressed or may there 
after express their willingness to adopt 
that system.” 

\t the same sitting, when the report of 
the Select Committee on the coinage of the 
Commonwealth was brought up for adop 
tion, it was resolycd that, “in the opinion 
of this House any change to decimal coin 
age by Australia should, in order to con- 
fer in any great measure the benefits ex 
pected from it, be preceded by its adop 
tion in the United Kingdom, and if pos 
sible be accompanied by the metric system 
of weights and measures.” 

It is reported that James O'Connell, 
president of the International Association 
of Machinists, has issued a circular ad 
vising local lodges to he extremely cau 
tious in making demands on manufactu 
rers for higher wages or shorter hours 
at this time. He calls attention to condi 
tions which prevail in this country, and 
asserts that manufacturers in many local 
ities have found it difficult to pay union 
wages and compete with other manufac 
turers. He further says that many of 
these manufacturers have endeavored to 
meet these conditions by reducing their 
force of workmen and by attempts to re 
duce wages or increase the hours of work. 
“In view of these conditions,” he con- 
cludes, “officers of local lodges will see 
that it is necessary to adopt a conservative 
policy in dealing with the manufacturers. 
There should be no hasty and inconsider 
ate strikes called and everything should 
he done to preserve the most harmonious 
relations with employers.” 





A Milwaukee paper gives rather inter 
esting figures regarding Milwaukee indus 
tries. We all know that beer is classed 
as the principal product of Milwaukee 
Many people probably think that little else 


s produced there. These figures show, 


however, that in metal working 


27.077 
men are employed in Milwaukee, while 
in beer making only 3,545 employees are 
found; that while in metal working wages 
to the amount of $14,655,690 are paid, in 
hbeer-making industries only $2,063,291 are 
paid in wages; that the products of the 
metal-working establishments amount to 
$54,561,933 and those of the breweries to 
only $18,664,300; in the amount of capital 
employed, however, we find that while in 
he metal-working industries $33,162,769 
re employed, in the beer-making indus 
ries $37,523,500 are employed. Thus we 
find that in an industry employing about 
ne-ninth as many men more capital is 
nployed 





Some concern is excited in France be 
iuse of the amount of tuberculosis among 
vorkmen, which is more marked than in 
ngland 


France has an advantage in 
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climate and is quite progressive in het 
laws for the regulation of work; hours 


of labor are restricted even for adults and 


rest on Sunday 1s increasingly allowed 


} ‘ 
Pheit 


Yet the matter of health is not all t 
might be desired. A prominent cause ad 
duced for the consumptive tendencies 1s 
drinking Phe aleohol consumed is con 
stantly increasing in proportion to. thi 
population and even where it is not 
imbibed to the extent of drunkenness, ts 
an occasion of insufficient nutriment. The 
French workman, particularly in the cities, 
is charged with being ignorant of the most 
elementary principles of hygiene and hon 
estly of opinion that ‘a litre of wine gives 
him more strength than a “bifteack.’ 
The sanitary measures suggested are, in 
general way, air, food and rest. One of 
the specific means that is being tried to 
secure better nourishment is the establish 
ment of popular restaurants supplying 
wholesome food It is also suggested that 
girls should be instructed in the art of 
cooking 

\ floating workshop has been built in 
England for the Natal Government. It is 
129 feet long and 4o feet broad, with light 
draft. It has twin screws with compound 
surface condensing engines giving a speed 
of 732 knots. The workshop is on deck 
enclosed in a large house. The outfit com 
prises punching and shearing machines, a 
lathe, drilling, shaping and screw-cutting 
machines, smith’s fires, a steam hammer, 
straightening block, anvils, benches, etc 
The machinery is all driven by electric 
motors and the shop is lighted throughout 
by the same means. There is a 15-ton 
cantilever crane with a span of 40 feet 
mounted forward. There are accommoda 
tions on board for both workmen and 
crew. The shop was carried out to Natal 
on the deck of a new floating dock built 
for the same government 

The Lowell Institute is to conduct an 
evening school for industrial foremen as 
a substitute for the advanced courses hith 
erto given. There are to be a mechanical 
and an electrical course, each extending 
over two years The sessions will open 
in| October and extend through April 
There will be recitations, lectures, draw 
Ing room practice and laboratory work 
The instruction will be given at the Insti 
tute of Technology by members of the 
staff of that institution and will be free. 
as with all the courses of the Lowell 
Institute 

At one of the shows in Paris there is 
a new sensation \ strong man instead 
of pulling against a team of horses, which 
has been done frequently, tries his strength 
with an automobile \ 6 horse-power 
voiturette driven on to the stage and 
brought into position and the athlete 
planting his shoulder against the bonnet 
makes futile the engine’s efforts to propel 
it. This is probably a surer trick than 








be resiste¢ can be teiv dete 
ind perhaps many people who see et 
think tha 6 hor power machi \ 
exert as strong a pu l as six hors 

\ us ! mast yor 
science and technics is being estabh 
under royal patronage at Munich, Ba\ 
It will be prominently historical n 
um, a place in which to study the origin 
and growth of inventions and_ thx 
which engineers are generally too busy to 
consider except in their latest stage I 
development From the relation of t 
museum to Germany outside of Bavari 


and in particular to the Umon of German 
Engineers, it is evidently the purpose 
make it one that shall be representati 
of the Empire. filling perhaps a place 


Museum 


Institute 


that of the South Kensington 
England, or the Smithsonmiar 


the United States 


The New York State Civil Service Com 
mission will hold an examination October 
17 for—among other positions—a_chiet 


engineer for one of the State institution 


] 


salary $1200 or over. Applications must be 


made on or before October 12 Parti 
lars and examination blanks may be 
tained by addressing the Chief Examin 


of the Commission, Albany, N. ¥ 


The strife of the advertisement men for 
“catchy” leads sometimes to 
We note one con 


something 
rather amusing results 
cern which always begins its ads. in big 
tvpe with the words “Eat Nourishment 

One might as well advise a power use 
to “buy evaporation.” It is impossible to 
“eat nourishment”; it, like evaporation, 

1 process, not a thing, which can be eaten 


or kicked about lke a football 


A Technical Night School for Men of the Shop 
We have received an interesting circulat 
from which we quote—of the Casino 

Fechnical Night School, of East) Pitt 

burg, Pa his school offers special edu 

cational advantages to mechanics, cle 
and apprentices who are beyond the rang: 

of college opportunities, but who will d 

vote a few of their spare hours to profit 


able study. Facilities for practical demo 


strations, class rooms and a lecture hall 
capable of seating 350 people, have been 
provided in the Casino buildings at | 

Pittsburg School sessions will be held 


it the close of the shops and offices, 
such hours as will be found most conve 
ent for the students The school will b 
in session every evening, except Satur 
days and holidays, from September 1 until 
June 1 \ branch Carnegie Library in the 
Casino Building provides reference books 
The school will be under the manage 
ment and personal direction of Mr. Henri 
KF. Chadwick, B. S.. who has had wid 
experience as a teacher, and was formerly, 


one of the faculty of Tufts College, and 


School of Correspond 


of the American 
ence at the Armour Institute of Technolo 
gy, Chicago, Il 


The courses of study are mechanical 


electrical engineering, mechanical-steam 


engineering, and shop practice Each 


course can be completed in two years 


Classes will be formed under the direction 


of competent instructors. Students will 
be required to pass an examination in each 
subject, and if the percentage obtained is 
satisfactory, they will enter upon the next 
subject In addition to these regular 
courses, special ones will be given in math 
ematics. For those students whose scho 
lastic training has been neglected there is 
also a preparatory course in arithmetic 
and in common school studies 

During the school year experts will be 


secured to deliver lectures on engineering 
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cludes the first month’s tuition, and $2.00 
The cost of 
instruction books is included in the above. 


for each subsequent month. 





Civil Service Examination for 
Engineer Draftsman. 
States Civil 


United States 


Phe Service Com- 


Inission 


United 
announces an examination on Oc- 


tober 21, 22 and 23, to secure eligibles 
from which to make certification to fill a 
vacancy in the position of engineer drafts 
man in the Supervising Architect’s Office, 
[Treasury Department, at a salary of $1,400 
per annum, and other similar vacancies as 
they may occur. : 

Three days of six hours each will be 
Age limit, 


allowed for this examination. 


20 years or over 
Persons who desire to compete should 


at once apply to the United States Civil 
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being mounted on the spindle between the 


and lower bearings, thus insuring 


and 


upper 


wheel being kept in 


The driving worm shaft runs 


worm prope: 
alinement 
in bronze bushings driven into the bed and 
is provided with suitable thrust bearings 
The worm runs in an oil chamber in the 
bed and the table bearing is automatically 
lubricated by spring actuated rollers lo- 
cated in oil pockets 

Fig. 2 shows very clearly the general 
the driving mechanism; 
this 8-foot is 64 


inches diameter and has 96 teeth, 2 inches 


arrangement of 
the worm-wheel on mill 
The left-hand driving worm is 12 
eight 


pitch. 


inches diameter, 16 inches lead, 


threads, the ratio between wheel and worm 


speeds being one to twelve. Gears G and 


H, which are keyed to their shaft drive 


the loose friction gears A and E. The 

















ubjects These lectures will be free to 
tudents. They will supplement the work 
of the school, and will be considered a 


part of the prescribed work in the courses 


Instruction books will be provided for 


the students without extra charge. These 


instruction books become the property of 


the student at the end of the course and 
will form a valuable working library 
After having completed his course and 


passed all the examinations satisfactorily, 
the student will be awarded an engrossed 
diploma certifying to these facts. These 
diplomas will prove a valuable asset with 
any of the large manufacturing companies. 
Five scholarships will be offered each year 
to those who obtain the highest rank in the 
courses. Other special prizes will be of 
fered as a reward for high standing in 


classes The entrance fee to the school 
for all students will be $3.00, which in 


FIG. I 8-FOOT BORING AND TURNING MILI 


Washington, D. C 


The examinations are held in various des 


Service Commission, 


ignated places in each State, a list of which 


will be furnished 
Some New Things. 
EIGHT-FOOT VERTICAL BORING AND TURNING 


MILL. 

The accompanying engravings illustrate 
a new vertical boring and turning mill 
possessing a number of interesting feat- 
ures. This tool, it will be observed, is of 
a rigid design, and the driving gear 1s so 
arranged that any desired form of coun- 
tershaft may be conveniently used for op- 
erating the machine, or, if preferred, a 
motor of any make readily attached at the 
rear in place of the cone pulley and its 
brackets The table rests on a wide, flat 
bearing at its outer edge, and is driven 
by a Hindley worm and wheel, the latter 





lriven chain gear 7 runs freely at the sid 


of G and carries the pinion L, whi 
drives the back gears U’, S and R, the lat 
ter being loose on the shaft The chai 
gear can drive this shaft direct if the fri 
tion clutch between G and T is operated 
or a back gear ratio of eight to one cal 


be obtained by engaging the clutch 
which is keyed to the shaft, with the hub 
yf gear R. The cone pulley steps are 2 


22 and 24 inches diameter for a 6-in 
elt, and a 3-inch Morse chain transm1t 
the power from the cone to the back gear 
shaft. 


12, 36, 95 and 285 to 1 


The gearing shown gives ratios 

When a two-spet 
friction countershaft and a three-step con¢ 
pulley are used, twenty-four table spec 
(eight for each step) arranged in geomet 
rical progression can be obtained withou 
The various speed 


he 


stopping the machine 


are obtained by a lever and hand-w 




















spe a) 


omet 


ith pul 


speeds 


wher 
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onveniently located at the right of the 
nachine. 

Fig. 3 shows the feed box with the 
over removed. -On each end of the main 
worm shaft is a feed worm B, driving a 
vorm-wheel C which is keyed to the hub 
f a pinion D running loosely on its shaft 
Gear F is also loose on the shaft and is 
lriven from D through gears J and J 


which are loose on the other vertical 

















FIG. 2 DRIVING GEAR 




















ift and form a feed back gear of eight 
one. Either of the gears D or F may 
engaged with its shaft by means of a 
ling key operated by lever B’. Gears 
M, N and P are keyed to this shaft and 
ve the four loose gears QO, V, W and X 
the other shaft. Any one of these four 
d gears or the rapid traversing spiral 
ar Y can be engaged with the shaft by 


ver C’ and a sliding key shown in the 





AMERICAN MACHINIST 


slot in the shaft. Spiral gear Y is driven 
at a constant speed through gear Z an| 
shaft A’ by the pulley and gears shown 
in Fig. 1 at the left of the machine. Whe1 
gear D is keyed to its shaft, feeds of 
and ¥% inch per turn of table can 
be obtained; when gear F is engaged, the 


feeds are 3-32, 1-16, 1-32 and 1-64 incl 


When the sliding key is engaged in spiral 
gear Y, the crossheads may be traversed 
n or out and the tool bars raised or low 
cred by power at the rate of 8 or 13 feet 
per minute, and it is impossible to throw 
in any of the feeds while the quick-tray 
erse gear is in operation. 

The feeds and quick traverse are 1 
versed in the gear boxes at the ends of 
the cross-rail by means of the hand-wheels 
shown; the movements ot either head are 
entirely independent of those for the other 
head, and the feed and traversing gear 
may be operated at any angle at which the 
swivel heads may be set. The counter 
weights and heads are connected, as ind: 
cated, by wire rope 

The lever shown at the front of thi 
right-hand upright controls a_ friction 
clutch for elevating and lowering the 
cross-rail by power at the rate of four o1 
seven feet per minute. This arrangement 
does away with the bevel gear shaft usual 
ly mounted for this purpose at the top of 
The elevating screws are pro 
vided with ball bearings at their upper 
end to support the weight of the cross 
rail. When the mill is to be motor-driven 
a small constant speed motor is attached 
to the left upright for shifting by powe1 
the heads, tool bars and cross-rail, and a 
variable-speed motor bolted to the bed re 
places the cone pulley, a chain pinion of the 
proper size being keyed to the motor shaft 
The mill illustrated is one of a number of 
different sizes being placed on the market 
by The J. Morton Poole Company, of Wi! 
mington, Del 


the mill. 


IMPROVED INCLINARLE OPEN BACK POWFI 
PRESS 
We illustrate a line of presses embody 
ing a number of novel and interesting feat 
ures. These presses are made by the Con 
solidated Press & Tool Company, 96-100 
Clinton street, Chicago, and have been d« 
signed by Mr. H. C. H. Walsh, vice-pres 
ident of the company. Fig. 1 is a front 
view of the No. 4 press and Fig. 2 a view 
of one side of the same. The large clea 
passage through the press from front to 
back will be noticed. The press is tilted 
by a worm beneath, which may be operated 
from either the front or the back, leaving 


the press locked for inclination in any 


position. Removable tie rods are provided 
with open lugs at the top so that they car 


be easily removed or inserted. The sliding 
V-guides on both sides, s 


that it may always be adjusted to a centra 


head moves i1 


position. The shaft is unusually heavy 
especially in the middle, and runs in self 


oiling bearings 


The connection has a large ball at the 





























DETAILS 
in the end of sleeve 18. This permits the 


jam nut to be slacked away from. the 


sleeve just enough to allow the latte: 
turn freely, and when the length of 
connection 1s adjusted as desired, a sli: 
movement of the jam nut tightens it 
ball, it 


all lost motion is taken up by 


will be seen, is held in place and 


a solid nut 
instead of by a split plate or other device 
he sleeve and jam nut and the nut which 
secures the ball are adjusted by a special 
spanner which does not mutilate the holes 
in which its pin ts inserted 


] 


Phe tlywheel has three clutching points, 


the wheel pins being slotted to receive the 


clutch bolt, thus acting not only as a 


triking pin but as a locking pin as well, 


preventing back-lash or rebound. The 
clutch (see Fig. 4) is a square bolt in thx 
the shaft 


actuated by a spring behind it so that when 


shaft collar, parallel with and 
the treadle ts pressed the bolt engages the 
ywheel and the shaft turns continuously 
until the treadle is released, when it stops 
automatically on the up-stroke. The clutch 
a safety lock and the 
lock the clutch bolt 


n the collar by giving the knurled headed 


provided with 


operator can securel 
bolt 13 a half turn,and then it is impossible 
to engage the clutch by the action of the 
bolt 
is locked and the shaft moved until the 


treadle or to unlock the clutch after 
haft is turned back to the up-stroke, when 
the latch relieves the pressure on the lock 
This feature makes it possible to set dies 
with perfect safety. The latch (see Fig 5) 
is a straight piece of tool steel extending 
hack at right angles to the shaft and cush 
with 
bolt, 


ioned at the rear end It is provided 


for the clutch 


the 


positive safety stop 


which makes it impossible for press 


stroke 
The 


Fig 0) 


peat’ or to make a second 


the latch is pulled clear down 


for returning the latch (see 


cated in a pocket or barrel which ts 


f the latch bracket, means being 
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FIG, O SHOWING LATCH ARRANGEMENT 


provided for adjusting the tension of the 


This 


treadle and is found to be 


spring action of course also con 


trols the supe 


» the usual unadjustable pull spring. 


Julius M. Nisson and Arthur J. Herbst 
were recently arrested in Chicago charged 


with extensive frauds. They would open 


an office and, operating under the name 


f some well-known company, would or 


der goods in machinery and metal lines 


ostensibly for legitimate selling and giving 


references in the names assumed \s fast 


received, they would 


\ ork, 


another 


the QOK ds were 
be shipped to New 
sold by 


individyals or 


where they 
Near ly 


known to 


would be 2CO0 


corp rations are 


have been victimized in 


amounts ranging 
from $25 to $30,000 


Personal. 
:: 
the 


Palmer, has 


again taken charge of foundry of the 


Clark Brothers Company, at Belmont, N 


Y. This is 


to a position held by 
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him in 1900, a » learn that he is heart 


ily welcomed back by proprietors and 


men. 
H. M 


1310 as 


mentioned 


Railroad He 
changed hi- 


whom we 
to The 


its editors, has 


Lane, 
page 
ald as one of 


plans and bec 


going 
mes editor of The Found 
October 1. 

Fred W 
of the Consolidated Schools of New 
and Leonard W 
vice-president and secretary of 


have 


Ewald, who has been manage 
Yor] 


who has bee: 


the 


Seeligsberg, 
sam 


company, severed their connection 


with it and will go into another line 


business to be hereafter announced 


\. DeHaber, 


has held responsible positions in England 


a mechanical engineer wl 


and Russia, and for some time past has 


] Le co 


» en in the employ of the Baldwin 
motive Works, has recently taken the posi 


the H. B. Harris 


Furnace Company, of 


tion of manager of 


Smoke Consuming 
Philadelphia 


W. D 


been an 


has for 
the 


who son 


Pater 


contributor 


Groesbeck, 
time examiner in 
Office (and an occasional 
our columns), has resigned and opened 


Nationa! 


Union Building, Washington. Mr. Groes 


patent solicitor’s office in the 


heck will devote his attention especially 


to metal-working tools and machinery and 
to the art of glass making 

Reynold Janney, for the past two 
superintendent of the Locomobile works at 


Bridgeport, has accepted 


years 


the managershy 
Works at 
es & 


Bridgeport hi 


of the Edison Storage Battery 


Glen Ridge and Silver Lake, 


resigning his position at 


was presented with an elegant solid silver 


tea service and a beautiful water color 


painting by the employees of the ¢ 


MOANS 


Commercial Review. 
NEW York, : 


Monday, Sept. 28, 1903 
Sertember 


closes the machinery in 


lustry with many machinery merchants 
have been in large 


reporting business to 


volume than in August. There are som: 


who noted no difference between 


houses 
in the minor 
the feel 


the two months, but they are 


ity. But even among the latter, 


ing that good times are ahead, was mor: 


pronounced than a month ago. So, taking 


the month all in all, the development 


were of a most favorabie character, an'l 


were potent factors in removing much « 


, a 
the pessimistic feeling that 


was curret! 


several weeks 


the machine 
business to-di muld | ll the 


couraging appearances this tim 


t vear ago, but for som outlandis! 


reports that have crept into the publ 


press recently. In saying this we are 


repeating t statement many machine 


men have made recently, and who declat 


that their order books would be mot 


bulky than they are, bu 


to which we have referred 


ivy object 


The prim: 
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to depress values in Wall Street, where 
the common belief that all good news 1s 


founded on facts, and all bad news on fic 


tion, never obtained so largely as recently. 
One report, for example, which appeared in 

Philadelphia paper about two weeks ago, 
ind which has been working twenty-four 
the effect 


Corporation 


Was to 
Steel 


hours every day 
that a United 
director stated that the building operations 


since, 


States 


called off for the next year and a half, in 


consequence of labor troubles, aggregated 
$500,000,000. 

The inquiries we have made in this mat 
whatever that the re- 
first 


Officials of the American Bridge 


ter, leave no doubt 


port is a “pipe dream” of the mag- 
nitude. 
Company are the best authorities that can 


and 


ve consulted in connection with it, 
those of them we have seen, say that while 
it is a fact that some building operations 
off, the amount at the 
not be one-fifth of that 
question specified 


that 


have been called 


highest would 
which the director in 
What is 
building operations that are 
plated, 


through, will call for 


more, these officials find 


now contem 
and that will positively be put 
200,000 tons more 
of material, than those which were in evi 
<lence at this time a year ago 


We cite the re 
ple of the 


port in question as 


sam 


ridiculous information that 


calamity howlers are disseminating, and 
which undoubtedly has at lea 
the 
but many other kinds of business as well. 


Che list 


st temporarily 


affectcd not only machinery business 


of absurd reports is by no means 


exhausted with what we have mentioned, 


ind we simply introduce the subject to 


1 go to make 


Wall Street 


show how far some people wil 


their bearish operations in 


profitable. 
But machinery men can well afford to 
ignore these reports, and while their busi 


ness has undoubtedly suffered from the 


them, the inj only 


the 


circulation of 


} 


ury can 
We 


men, 


find in 
that the 


temporary at worst 


ur talks with machinery 


line offers the 


\ll of them are 


outlook in their greatest 


encouragement confident 


that the closing months of the year will 


be productive of good business. Banking 


officials sustain them in this 


that the 


conclusion, 


ind say money available for new 


enterprises, and for legitimate uses in gen 
while it 
Kast 


might 


eral, has not as plentiful in 


the during the past few months as 


it have been, because of the im 


mense demand from industrial sources 
the Pennsylvania Railroad alone calling 


for $90,000,000 few weeks, at 


he utmost, be meet any 
lemand that might 


Western 


» have an e: 


machinery n still continue 


isier road than thei 


They 


information tha 


Kastern brethren impart the 


pleasing Musiness condi 


ions are Satisfactory with them, and can 


understand why any complaint on this 


ore should emanate from this section 


for the outlook, they are a unit in the 


chef that there is evet ison to believe 
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it will be prolific of good business. On 


all sides good news is communicated to 
them, the most important being that the 
crops will be good, and that their section 
of the country has enough funds availabl 
to meet any situation that may arise with 
in their own confines, without being com 


pelled to draw upon Eastern financial in 


stitutions, all of which is pleasant to 
record. 

During the past week many machinery 
tell us 
a most gratifying increase, 
of them 


been 


men their inquiries have shown 


and that 
that 


son 


relate to propositions have 


in the balance during the past few 
months. They take the latter to mean that 
prospective buyers of machinery are grad 
ually being weaned away from the hesitan 
cy they have recently displayed, and that 
many will be found doing business at the 
old stand for some time yet, despite the 
Wall Street to 
the 


attempt being made in 


make people believe that country 1s 


going to the dogs 
The Niles-Bement- Pond 


form us that while August was the poorest 


Company in 


month of the present year with them, thei 


September business showed a_ substantial 


improvement. They say that while much 


has 
the final 


business been recently, they 


held up 


xpect three months of the year 


Phey 


to bring forth some excellent orders 


believe that if the financial skies were 


clear, machinery men would have no fault 
to find 


trade 


with their present or prospectiv: 


The Perkins Machine Company, Boston, 
Mass., builders of all kinds of presses, re 
port that their European business is pick 
ing up and the outlook for German trad 


is especially bright. They are very busy 


] 


and have under construction twelve ma 


chines for the government, also a 


blanking press for stamping out large pul 
the base alone 


leys, weighs 14 


twenty 


tons, and are building some presses 
to be equipped with electrical drive 

The Loomis-Pettibone Company, of 52 
William street, this city, which purchased 


Linden, N. J., a 


ly in the 


i large plot of land at 


suburb of Elizabeth, ear present 


year, for the purpose of erecting a large 
factory for the manufacture of gas engines 
and generators, as well as electric genet 
has decided not to build 
When the 


property, it 


ators and motors, 
for the 


time being company 


bought the immediately in 
creased its capital to $2,000,000, and an 
nounced its intention to spend $600,000 on 
the proposed plant. The only reason as 
the 


the 


signed by company for abandoning its 


plans, is unsettled condition of the 
structural material and labor markets. Re 
cently the company acquired the plant of 
the Holthoff Machinery Company at Cuda 
hy, Wis., New 


machinery mtracted for to th 


and is now doubling it 


has been c 
extent of $60,000 


) 


Ie p rts 


Electric 


pany has laid off 5,000 men, art 


I 


General 


that the 


On investigation we lea 


f about men hay 


1,500 


ith, and 
at Lynn, 
with whicl 
acquainted, 
ion 
good 
laid ( 
luring 
Street 
with avidit 
STOW k dowt 
\n order 
largest S1Z¢ 


the Westingh« 


| ) 


Pittsburg 
Kerr & Co., 


Structors ft 


cl. 


connection 
equipment 
initial instal 


Power H 


} 


Tust cg 
traction 
and East 
minal at 
avenue, 
Island Rai 
or converst 


turbines will 


ty of app 
power eacl] 
three 
operat 


ised by 
Phe ( 

making e1 

ly new industry 


made tor 2,000 mors 
and this will 
December ot 
capacity ot 
carborundum pet 
take care of 
the company 
factory si 
plant. On 


erected a new mix 


ing, feet in 


140X134 
] capable of extel 
The bu 
basemet 


thre 


struction 
Will he run ry 

power eac h, wl Cl 
] 


yy the present fur 


Washingt: 
the market 
few 


the next 


14 


irbines of 
been placed with 
ne Company, East 
Church, 


ngnouse 


and con 


ers 
ia Railroad in 
rk Terminal 
will form tl 


Island 
New 


treet and 


et 
, 
York tet 
Seventh 
of the Long 
In proce 


Phe 


ecn 


poOWwe'l 


the plant a 
pound of 

lo properly 
of powell 

n additional 
making in all 
covered 
being 


build 


new ite 
nd furnace 
o planned as to 
two directions 

tori and a 
fireproof 


furnaces 


con 
new 
horse 


nt ofr 2,000 


t double that used 


it will 


te frequently during 


1¢ itest 


announce 
if Yards and Do 
for three 


the navy 
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to have a reach of at least 85 feet meas- 
ured from the center of the track and a 
working capacity of 40 gross tons at that 
reach. 
CHICAGO 
General trade in machinists’ supplies has 
suffered a decline for the past month. 
The ordinary goods are moving in less 
Sut specialties are in favor. The 
power-transmission 


MACHINERY MARKET. 


volume. 
representative of a 
machinery maker says that nothing is do- 
ing in pulleys but that for their variable 
power transmission there is a good market. 
The reason, he says, is obvious. The mar- 
ket does not exist for the pulleys, but his 
salesmen can make a market for the vari- 
able speed by showing its advantages. So 
generally. The maker of specialties has at 
least a good trade, but for the staples 
there is a comparative lull. One supply 
house remarks that trade fallen off 
about 25 per cent., as compared with two 


has 


months ago. 

This may be an excessive estimate, for 
the reports are not all to the effect that 
business The 
country is buying more regularly and un- 
interruptedly than the city, and those sales 
agents whose trade is largely with the out- 
side buyers have as a rule the more favor- 
able statements to make concerning orders. 
Just why the Chicago inquiry should be 
lacking is not wholly apparent. It may 
be said that the local consumers of sup- 
plies are not providing themselves with 
material very far ahead. This is in the 
part attributed to a species of nervousness 
among because interruptions to 
manufacture from the unexpected attitude 
of labor have been so common during the 
the shop proprietors 


has materially lessened. 


users, 


past summer that 
scarcely know where they are or what they 
can depend upon in respect to the future 
operations of their plants. There is a 
better feeling in the smaller cities and a 
more equable of looking to the 
future. 

Price reductions, actual and prospective, 
also have had some influence in keeping 
buyers in the background. The represent- 
ative of one seller has visited six or eight 
of his large customers within the past 
He has contracts with them all, but 


way 


week, 
they are specifying with extreme caution 
and not to the degree anticipated when the 
orders were booked. This lessened volume 
he attributes to the influence of the general 
disquieting conditions. Tell a man, he 
says, that the country is going to the dogs 
and that is all that is necessary. He will 
do his share towards sending it there. At 
heart there is nothing the matter with 
trade. It is fully up to normal proper 
tions. 

It is to be noted, too, that while some 


salesmen report a quiet trade, when they 
are asked about the factory the answer is 
almost invariable that the factory is run- 
ning full 

C. H. Besly remarks that there is plenty 
of business but that it is necessary to go 
after it 


He quotes from a letter telling 
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how Helmet oil has played an important 
part this summer as a lubricant in harvest- 
ing the big crops of the West. The Chica- 
go branch of the L. S. Starrett Company 
has just put two additional men in the 
office, which is an indication of the way 
their Western trade is growing. 





Quotations. 
New York, Monday, September 28. 
New York for Northern and 
Southern irons for nearby delivery are, 


prices 


nominally, as follows: 
Northern: 


i oo re eae 
INO: DB Biciscscsivcessccss 10 OO @ to ow 
No. 2 plain.............. 16 00 @ 16 50 
Southern: 
No. 1 Foundry.......... 15 75 @ 16 00 
No. 2 Foundry.......... 1§ 25 @ 15 50 
No. 3 Foundry.......... 14 75 @ 15 00 
No. 4 Foundry.......... 14 25 @ 14 50 
Bar Iron—Base sizes—Refined brands, 


mill price on dock, 1.65c. upward in car- 
load lots. Soft steel bars, 1.70c. upward. 

Tool Steel- 
quality, 7c.; extra grades, 13c. and upward. 

Machinery Steel — Base 
store, 2.05 @ 2.10c. 

Cold Rolled Steel Shafting—z.90c. from 
store for base sizes. 
Superior ingot, 
electrolytic, 1354c.; casting, 13'%c. 

Pig Tin—In 5- and 10-ton lots, f. o. b. 
New York, 25.50 @ 25.70c. 

Pig Lead—4.25 @ 4.50c., for carload 
lots. 

Spelter—5.75 @ 6.00c. 

Antimony—Cookson’s, 7 @ 7%c.; Hal- 
lett’s, 64% @ 61'4c.; other brands, 5% @ 
6c. 

Lard Oil—Prime City, 67 to 7oc., ac- 
cording to brand and quantity, ranging 
from one barrel up to large lots 


3ase sizes—Good standard 


sizes — From 


Copper—Lake 1334C. ; 





Manufacturers. 


A felt mill at Winchester, Mass., of Bacon 
Brothers has been burned. 


M. J. Whittall, carpet manufacturer, , Wor- 
cester, Mass., will erect a 75x238-foot build- 
ing. 


The Standard Oil Company is going to im- 
prove its refinery property in Tarkersburg, 
W. Va. 

It is reported from Peoria, Ill., that H. V. 
Finklestein’s machinery warehouse has been 
burned. 

Fire has destroyed a large plant of Francis 
Smith & Co., Manufacturers of water pipes, 
ete., San Francisco, Cal. 

The power-house of a proposed electric rail- 
way from New Iberia to Morgan City, La., 
may be built at Franklin. 

It is stated at Bangor, Me., that a 
sawmill will be constructed this fall at 
water by C. E. Sutton & Co. 


new 
Still- 


Swift &.Co., meat packers, will build a tall 
steel smokestack at Kansas City. The hight 
will, it is reported, be 214 feet. 

The Gogebic Steam Boiler Works, Duluth, 
Minn., have been buying machinery for a new 
plant to be started at Hibbing, Minn. 

The Weyerhaeuser Timber Company, of Ta- 


coma, Wash., will, it is understood, erect a 


large sawmill in the vicinity of Portland, Ore. 
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Arcadia, Wis., proposes to erect an electric 
light plant to cost between $5,500 and $6,000 
A St. Paul engineer is at work on the plans. 

Nelson Morris & Co., meat packers, etc., 
Chicago, Ill., have plans for a plant to be 
built at Kansas City to cost some $2,000,000. 

Plans are being made for a four-story fac 
tory building 125x990 feet, for the Addresso- 
graph Company, Chicago. It is to cost $75,- 
OUU, 








Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue 
Answers addressed to our care will be fo 
warded, 

Grant. 

Caliper cat. free. 


See upper corner, page 136 
Ek. G. Smith, Columbia, Pa. 
Punches & dies. Wal.M.Wks.,Waltham,Mass 
Stamping Dies. Emmons Collins, Chicago. 
Machine. construction. Geo. M. Mayer, M. E., 

Monadnock Block, Chicago. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 

Working drawing made at close competition 
prices. P. O. Box 943, New Haven, Conn 

Machinery designed for any purpose. lk. C. 
Wildes, M. E., 123 W. 133d st., New York. 

Wanted—Patented specialties of merit. 
Addyess Power Specialty Co., Buffalo, N. Y. 

Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 

Send for a copy of “Dies and Diemaking” 
$1, post paid. J. L. Lucas, Bridgeport, Conn. 

Automatic machinery designed and con- 
structed by the Wellman Sole Cutting Ma- 
chine Co., Medford, Mass. 

Pattern letters and figures for wood and 
metal patterns, tablets, etc. ; also steel stamps. 
Knight & Son, Seneca Falls, N. Y. 

Wanted—One copy Am. Macu., No. 3, Vol. 
23; Nos. 4 to 28 inclusive (except No. 15), 
Vol. 24; state price. Box 241, Am. MACH. 

Wanted, at Once—Warner-Swasey boring 
mills; new, or in first-class condition second 
hand. The Locomobile Co. of America, Bridge- 
port, Conn. 

Book for 


Gears. 


handbook for ap- 
prenticed machinists; is useful to jour- 
neymen; price 50 cents. Oscar J. Beale, 
P. O. Box 181, Providence, R,. I 
Wanted—AMERICAN MACHINIST, No. 12, 
March 25, 1897; No. 18, April 1, 1897, and 
No. 15, April 15, 1897; one copy each; state 


Machinists—A 
also 


price. Box 242, AMERICAN MACHINIST. 

Information wanted of William Salmond, 
machinist, from Dundas, Ont., Canada; age 
about 45; brother John dead; mother died a 
year ago. Alex. Salmond, 334 George st., 
‘Toronto, Ont. 

I can sell your machine shop (or other 
business), with or without real estate, no 
matter where it is or what it is worth; send 
description, state price, and learn how. W. M. 


Ostrander, 111 North American Bldg., Phila- 
delphia. 

Wanted—A mechanic or a smart man with 
some capital, to take some interest in a small 
manufacturing company to put up and sell a 
small patent article all over U. S. A.; good 
oppertunity for the right narty. Address P. O. 
30x 533, Sag Harbor, N. Y. 


For Sale. 


Drawing tables. Wm. Piiton, 
For Sale—Four complete 
with all drawings for large 
wiil be pleased to correspond 
wishing to take up a good line. 
AMERICAN MACHINIST. 
For Sale—Complete 
of Chicago, Canal st., 
light, modern building: 
equipped; will sell low figures; very reason- 
able terms. Box 196, AMERICAN MACHINIST. 
One only 60 horse-power Westinghouse en- 


Hamilton, O. 
of patterns 
machine tools; 
with parties 
Box 442, 


sets 


machine shop in city 
near Madison; fine, 


ample power; well 


gine, weighing 7,450 pounds; space, length 8 
feet, width 4 feet, height 5 feet; steam pipe, 


320; in good condition, 
Landers, rary & Clark, 


4 inches; revolutions, 
at reasonable price 


New Britain, Conn 
Parties wishing a first-class machine tool, 
well designed with patterns, drawings and 


special tools, to add to their line of manu- 
facture (machine now on the market and 
giving perfect satisfaction), can find a bar- 
gain by addressing Box 180, AMER. Macu 
For Sale—A machine shop in New York 
city (Manhattan): suitable for special ma- 
chine building. automobile and general repair 
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FIG. I. EFFECT OF 


Chilled Machine Tool Ways. 
BY HENRY HEss 
One of the objections raised agaist 
American machine tools in Europe gener 
ally is that the iron used 1s soft \s Is 
well known to those familiar with Euro 
pean tools, this has really no foundation 


in fact, as the tools built there have not, 
as a rule, harder surfaces than ours; but 
it is a fact that our iron is usually more 
open, and it is this, coupled with our ree 
ords for rapid machining, that has lent 
some color to the contention 


build and 


As it fell to my lot to not only 
run a large machine tool works in Get 
many, but also to introduce its product 
against a very active and hostile estab 
lished trade in times of very severe com 
mercial depression, I found it necessary 
to refute this point that was everywhere 
quoted against us. The best of all ways 


i 


this end was of course to do away with 


the fact. and, if possible, score a point by 


raising it against the opposite side For 
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this particular bed chills were also made 
use of at the T-slots on the front side. 
Every designer and founder knows to his 
cost that ugly spongy spots are almost 
certain to make their appearance at such 
a place. It is but fair to state that the 
bed was photographed exactly as it came 
from the planet 

The application of chillblocks in the 
mold is not a matter of any difficulty and 
need not involve enhanced cost; may, in 


» utilize » reduce this in particular 


furthering ‘ertainty of othe: 
~ 


operations. Fig. 3 side and end 
cores of the lathe bed set up on the core 
room floor for greater clearness. The 
cast-iron chills /:, in sections about 12 
inches long, are lined up to a chalked 
string and keep their place by their weight 
alone; their outer and inner edges serve 
also as guides in the setting of the outer 
and inner cores. As they have a tendency 

curl, these plates should not be too 
long; if they are short this is not sufficient 
to seriously affect the cast surface, and 
they can then also be used an indefinite 
number of times. They are cheaply made 
by molders’ laborers, and require no finish. 
The thickness is a matter of some experi 
ence and should be proportional to the 
mass of metal at the surfaces to be chilled; 
the molder can, however, correct for er- 
rors in this respect by a wash coat of more 
or less thickness applied after the chills 
are in place. A thin coat is always used 


to prevent a too energetic chilling action 





on possibly somewhat sluggish metal 


+ } . */ “tii q ~ 
CHILLS FOR THE TOP AND CORES FOR THE SIDE SURFACES OF LATHE BED. Fig. 4 shows the introduction of chilling 




















OF CHILLS IN THE SIDE CORES 
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oarse asphalt varnish; this 


0 energetic chilling acti 


mn 


by direct contact. The core box is shown in 
preparation for the next side core with 1 
slots running ntire leng ly a par 
of the chills’ are 1 place 

| securing solid iron in the rims of 
medium and ge gears, particularly at 
the junction of le arms and m, this 


method w 





good close grain and the absence of honey 
comps rathe I rdness 1s w inted, less 
nergetic ¢ ing is called for In the ab 
sence t ) tog pl the 1 gh sketch 
Fig. 5 k he method « I \ fter 
the patter: s placed the flask, chil 
blox S We s I ind eaving sand 
spaces f the Sank width as the 
blocks | flask was then rammed‘up in 
the usua \ surprisingly small as 
ortment i s kept in stock served 
for nearly ises coming up, and cer 


than justified the small 


cost by ‘ ng of gears that before 
had to be | wi iway ifter ( msiderable 
machining vense had been incurred 
This applies gears that are cut from 
the solid, bu » doubt large gears with the 
teeth parti: lly blocked out in the « isting 
would be similarly improved. - So useful 





bars into the core box used for the side Engineering Reminiscences—XXI f Alsace 
cores; these are the chills that close up [Copyright 1902 ing c “ fore 
the metal of the T-slot rails on the bed BY CHARLES T. POR' boding 
side they are secured by tieing to the At this expos n only the glish had i vy ¢ 
ore grid by the balls shown cast in a building devote > the v of gin 
The four loops proj g from the fir ery. The p f 
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layer of sand sprinkled he exposed men, some of recognized. How 
surfaces that are first made cky by a. bright the ‘ p ects! How t 
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as a schoolboy’s, led us a tramp over this 
region In the quarries he had formed 
galleries, at different elevations. Finally 


at the top of the hill, commanding views 


of his whole estate, he had leveled a space 


about 100 by 200 feet and surrounded it 


with a rustic battlement of rocks. Here 
a grassy sward smooth as a billiard table 
was used as a croquet ground, this being 


at that time a universal outdoor game in 


I-ngland. He had a democratic park. It 
as yet 

But 
saw many cattle grazing 
blooded 


had no wall, and wire fences were 
unknown, so he could not keep deer 
on his fields we 
He told us he 
and expected the next year to 
We observed the ve ry pleas- 


was raising stock, 
commence 
annual sales 

ant house beautifully located in the valley, 
but he told us he was planning to remove 


it and build a baronial hall in its place. I 


learned afterwards from Mr. Hoyle that 
he had for some time kept two London 
architects employed on designs for this 


hall, which designs he tren employed an 


other draftsman to combine into a plan 
to suit himself, but had not as yet deter 
mined on anything \s he was an old 


man, and had no one in the world to leave 
this estate to, | 
votion to it only by his restless tempera 


could account for his de 
ment, that must always find some new out 
let for his energy. 

I, however, did not want him to expend 
any of this energy in getting a steam en 
gine to suit him, and so the passing 
months brought us no nearer to an agree 
My experience with Ducommen et 


not to 


ment. 
Cie. 
let the mechanical control of the 


confirmed me in my decision 
engine in 
England pass out of my Mr. 
Hoyle told me that he could not advise me 
Mr. Whitworth was at that time 
in the death agonies of his artillery system, 
and I did not but I 
through Mr. Hoyle that he was highly in 
dignant at me for presuming to take the 


hands, and 


to do so. 


meet him, learned 


position I had done, and was immovably 
fixed in his own 

After the close of the Paris Exposition 
I devoted myself in earnest to the study 
of the action of the reciprocating parts of 
the engine, and will here give a sketch of 
its development. In the high-speed steam 
engine the reciprocating parts were found 
to be a most essential feature. Besides 
transmitting the 
to the crank, they perform quite another 
office It ts the 


from centers, 


pressure of the steam 
relieving 
dead 
and equalizing the distribution of the pres- 
that the 
philosophy of 


inertia, 
the 


their 
crank shocks on 
makes high-speed 
engine The 
this action grew in my mind very slowly. 


sure on it, 
practicable 
I employed it before I knew anything 
about it The problem before me was, 
“What is it that 
so smoothly?” I am not a mathematician, 


makes my engine run 


and so could not use his methods. I got 
along by graphic methods, and study of 
the motion of the 
the My recollection of the sev- 


eral steps of my progress is 


piston controlled by 
crank. 
quite indis- 
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tinct. One thing I do remember dis- 
tinctly, and that is, the help that I got 
from my friend Frederick J. Slade, who 
was younger than I, but who died several 
I had formed his acquaintance 


him 


years ago. 
in London in 63. I 
Paris in 67. He 
the employ of Abram S 
gating the Seimens-Martin process of steel 
He took much interest in th 


met again in 


was then in France in 


Hewitt, investi 


manufacture 
engine, and I told him my theory of the 
reciprocating parts, so far 
One day he 


action of the 
as it yet existed in my mind. 
brought to me a diagram and a demon 
stration of it which he had made, showing 
that all the ordinates, representing the ac 
celeration or retardation of the piston mo 
tion at every point, if erected on the center 
line of the cylinder, ternlinate in a diago 
nal line, which, with a connecting rod of 
infinite length, crosses this center line at 
its middle point 

Zerah Colburn, the editor of Enginee) 
ing, had always taken a warm interest in 
my engine, and in the following 
the Paris Exposition, he invited me to fur 


winter 


nish him the drawings and material for its 
This I did, and 
from these he prepared a series of articles 
in his usual cleir and trenchant 
style. These will be found in Volume V 
of Engineering, the cuts following page 92, 
and the articles on pages 119, 143, 158, 184 
and 200. 

On January 30, 1868, I had the honor of 
reading a paper on the Allen engine before 
Engineers. 


description in his paper. 


written 


the Institution of Mechanical 
The discussion of the paper was postponed 
until the next meeting, April 30, and the 
paper was ordered meantime to be printed 
and sent to the members. The result was 
that on the latter date we had a very in- 
teresting discussion. I mention two 
things which occurred at the first meeting, 
but do appear in the the 
transaction. When the secretary reached 
the acceleration of the 


may 


not report of 
the statement that 
piston was greatest at the commencement 
of the stroke, the president of the meet 
ing, Sampson Lloyd, Esq., one of the vice 
presidents of the Institution, stopped the 
reading, and “You do not 
mean, Mr. Porter, that this is on the com- 


said to me, 


mencement of the stroke, but at a point 
I was obliged to 


that 


near its commencement.” 
that I intended to 
precisely on the dead center, at the point 


answer him, say 
where motion in one direction had ceased, 
and that in the opposite direction had not 
yet commenced, at that precise point the 
stress on the crank was at its maximum, 
the crank having brought the reciprocating 
parts to and 
of the same effort putting them in motion 


rest, then by a continuance 
in the reverse direction. 

After the reading was concluded, Mr 
E. A. Cowper took the floor, and stated 
that I was entirely mistaken in my ex- 
planation of this action, that this had been 
investigated by a gentleman whose name 
he gave but which I have forgotten, and 
who had demonstrated that this retarding 
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and accelerating action was represented by 
a curve, which approximately he drew on 
the blackboard, but which he excused him- 
self from demonstrating there, as it would 
require the use of the calculus and would 
take For 


the discussion was postponed. 


this 
At the next 


considerable time. reason 


meeting Mr. Cowper did not present this 
demonstration, and long afterwards he 
wrote a letter to the editors of Engine. f= 
full 


retardation and acceleration 


mg, stating that on investigation he 


g, 
had found the 
of the piston to be represented by triangles 
and not by a curve. At the discussion of 
paper 
the speake rs who addressed themselves to 


An espe- 


the my view was supported by all 


this point, except Mr. Cowper 


cially careful and valuable exposition of 


the action of the was 

given Mr. Edwin Reynolds, 

Don Steel Works, Sheffield 
Mr. ¢ 


are so 


reciprocating 


then of the 


parts 


Engineering 
that | 


Iburn’s articles in 


interesting in themselves, 
think I need make no apology for quoting 
from them his remarks on this subject of 
the inertia of the reciprocating parts, and 
those in which is depicted the revolution 
ary nature of the high-speed engine, as 
viewed at that time. 

\fter a prelude, with most of which th 
reader is already acquainted, Mr. Colburn 
Says: 


“When 


abroad to the very spot where the steam 


a steam engine is brought from 


engine originated, and where it has re 


ceived, so far at least as numbers are con 
development, and is 


cerned, its greatest 


claimed to be superior to those produced 
here, and to be able to run advantageously 
at a speed hitherto deemed impracticable 
its promoters not have 


must expect to 


much attention paid to its claims until 
such attention has been actually compelled, 
and then they must be prepared for an 
ordeal of severest criticism. 

“In employing a high grade of expan- 
sion, especially with the considerable pres- 
sure of steam now usually carried in sta- 
tionary boilers, two serious practical diffi- 
culties are met with. The first arises from 
the injurious effect of the sudden applica 
the 


which the beam engine, indeed, cannot be 


tion of so great a force on centers, 
made to endure, and the second is found 
in the extreme difference between the pres 
sures at the opposite ends of the stroke, 
which is such that the crank, instead of 
being acted upon by a tolerably uniform 
force, is rotated by a succession of violent 
punches, and these applied when it is in 
its most unfavorable position 

“In the Allen engine the action of high 
speed causes all the practical difficulties 
which lie in the way of the successful em 
ployment of high grades of expansion com 
bined with high pressure of steam com 
The crank receives 
the 
please; none at all if we like; the force 


pletely to disappear. 


as little pressure on centers as wt 


is applied to it as 1t advances, in a manner 
more gradual than the advocates of gradu- 


ated openings and late admission ever 
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dreamed of, and a fair approximation is 
made to a uniform rotative force through 
the stroke.” “So that, in a properly con- 
structed engine, the higher the speed the 
smoother and more un form and more 
silent the running will be.” 

After a page or more devoted to a dem- 
of this Mr. Colburn 
sums up the advantage of high speed in 
the following illustration: 

“Let us suppose that, in an engine mak 


onstration action, 


ing 75 revolutions per minute, the recip 
rocating parts are of such a weight that 
the force required at the commencement of 
the stroke to put them in motion is equal 
to a pressure of 20 pounds on the square 
inch of piston. This will not modify the 
diagram of pressure sufficiently to produce 
much practical effect. But let the number 
of revolutions be increased to 150 per min 
ute, the centrifugal force of these parts as 
the crank passes the centers is now equal 
to 80 pounds on the square inch of piston, 
of this 
amount acts only as a relieving force, tak 
ing of 
from the crank. It 


and any pressure steam below 


the strain these parts partly off 


makes no matter how 


suddenly it is admitted to the cylinder, not 


an ounce can reach the crank; but as the 


latter advances, and the acceleration of the 


reciprocating parts becomes less, the ex 


cess of force not required to produce this 
becomes, in the most gradual manner, ef 
fective on the crank 


It will be observed how completely 


designer has this action of the reciprocat 


ing parts under control He can propor 


tion their speed and weight to the 
sure of steam in such a manner as to re 
the hi 


lieve the crank from the blow 


whatever extent he 


that the 


ter to 


‘The notion 


‘The advantages of more rapid rotation 
are largely felt in the transmission of pow 
er. Engineers understand very well that, 
theoretically, the prime mover should ove: 


run the resistance Motion should be not 


multiplied but reduced in 
This 


but high speed gives the great 


S 


transmission 


can seldom be attained in practice, 


at advantage 
theoretical ex 


of an yximation to this 


cellence 


appr 


On the other hand, slow-speed 


engines work against every disadvantage 


enormous flywheels 


Coupled engines 


and 


have to be employed to give olerably 


often great irregularities 


uniform motion; gt 


are endured, or the abominable expedient 


is resorted to of placing the tilvwheel on 


the second motion shaft. Then comes the 


task of getting up the speed, wi 


derous gearing and the enormous strains 


Slow motion also prevents the use of the 
belt, immeasurably the preferable means of 
communicating power from prime 
move 
‘But lL, I wat +) t na + -? 
ru how about he wear and teat 


The question comes from friends and foes 


alike he only difference is in the ex 
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pression of countenance sympathetic or tri 
The of 


brings before every eye visions of hot and 


umphant thought high speed 


torn 
up, thumps and break-downs, and engines 


bearings, cylinders and pistons cut 
shaking themselves to pieces. It is really 
difficult to 
norance and prejudice on this subject can 
of 


The fact is, high speed is the great search- 


understand how so much ig 


exist in this day general intelligence 


er and revealer of everything that is bad 
in design and construction. The injurious 
effect of all unbalanced action, of all over- 
hanging strains, of all weakness of parts, 
ot all untruth in f 


1] 
all 


rm orc 
insufficiency of surface, increases as 
| the speed. Put an 


le all 


ince me, 


the square of t engine to 


lhe 


balance 


speed, and its faults brist 
Bal: 
me!’ the writhing shaft and quivering 


° 1 
the 


ove! 


shaking drum cries, 


frame cry, ‘See how weak we are! 
bearing screams, **Make me round,’ 


sir, you see high 


maker says, ‘Ah, 


The Bursting of Emery Wheels. 


BY CHARLES H. BENJAMIN 
Several years ago the writer was n 
sulted regarding some points of a cast 











FI 
tig ( sioned by the bursting ot 
emery whee ind t resulting death ot 
workmat! he question 1 be decided 
was whether 1i¢ wheel w insafe at the 
speed recommended by he makers, of 
whether the ait de t W due t the « ni 
essness of tl operat 

\< Vas st then an off ye 1 ( 
periments on flywheels, there seemed to ly 
no good reason why the same med ‘ 
ct d 1 t be tr ed on emery wheels he 
pparatus already described in former pa 
pers read before this Society, with some 
slight alte itions, W idapted to the new 
equirements, and in the spring of 1902, 


ous makes were test 


ed to d ructi 

For the actual details of the work credit 
s due Messrs. Chandler and Krueger 
ot the « WSs of 1902, Case School of \p 


plied Science. Most manufacturers of this 
* Presented at the Saratoga meeting of the Americar 
Society of Mechanical Engineers. 





mistruction, of 











class of wheels st t f 
information, but the 

erally given to. the public : 
knows ‘ f no public dat on 
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FIG. 4. 


































































maker's the 


the 


the 
letter, 
emery and the speed recommended for us¢ 


} a 
howing usually 


haime, 


grade number or quality of 


\s shown in the table of results, the work 
the different 


from 1,150 to 1,400 revolutions per minute, 


ing speed varied in wheels 


the average being about 1,200 revolutions 


per minute. For a diameter of 16 inches 


this corresponds to a peripheral velocity 
of about 5,000 feet per minute 
that 


The table also shows the fineness 


of the emery varied from 10 to 60, the 
average 


| he 


ars, each 6 


being about 30 


wheels were held between two col 


inches in diameter and con 


caved, so as to bear only on a ring 


vide at the outer circumference 


he method of testing and the apparatus 


uUs¢ d 


1 


SCT1IM d 


vere similar to those de 


precise ly 


in the paper on “The Bursting of 


Small Cast-iron Flywheels” in Vol. 23 of 


the Transactions of this Society, to whic 


} 


reference is here made for illustrations of 


lie apparatus 


The table shows the results of the ex 
periments in detail and needs but little 
explanation he illustrations, Figs t 
7, show the ¢ icteris tractures na 
the ippeal iC It vari wheels rte 


bursting 


Wheels numbered 1, 2 and 3 were of on 


and show a remarkable unif 


MaKe, 


( Fig 3 


strenoth 


Nos. 4, 5, 
firm: the two latter wheels were of 
grain than the others, and show a corre 


spondingly greater strength g 2 
and 4.) 
Nos 


netting 


6 and 7 contained a layer of brass 
and 
than the 
average of the ordinary wheels. (Fig. 3.) 

Che and II 


the weakest among those tested, but have 


wire imbedded in the emery, 


about one-third stronger 


were 


wheels numbered 10 were 


an apparent factor of safety of between 


five and six. (Fig. 5.) 
Nos. 12 and 13, of still another make, 
burst at about the average speed. (Fig. 6.) 


\\ heels Nos 


canized 


14 and 15 were so-called vul- 


wheels, containing rubber in the 


bond, and intended for particularly severe 
These showed, as was expected, 


the 


service. 


rather more than average strength. 


(Fig. 7.) 

An examination of the last two columns 
in the table shows that the wheels burst at 
speeds varying from two and one-quarter 
to three and three-quarters the working 
speed, and accordingly had factors of safe 


ty, varving from five to thirteen 


Working Speed. 


8 and 9 were all made by one 
finer 


] + 4 ¢] 
that iny ol! Nes¢ 


It is then 


wheels were safe 


apparent an} 
at the speed recommend 


ordi 


time, con 


ed, and would not have burst under 
nary conditions \t the same 


sidering the violent nature of the service 


and the shocks to which they are exposed, 





it would seem that the factor of safety for 


emery wheels should be large In com 


parison with those generally used in ma 


chines, a factor of eight or ten would seem 


small enough. 


It may also be said that such a variation 
in strength between wheels of the same 


for instance, that be 
lack I 


make any grade, as, 
Nos j 


uniformity which causes distrust 


tween and 5, indicates a 
were in the main radial 


the 


The fractures 


as may be seen from the cuts, wheel 


splitting in three, four or five sectors as 
might chance. 

assumed that these 
from the 


velocity and stress were the greatest, 


It may be radial 


cracks started rim where the 


} 


Dut it 





is a fact worthy of notice that in nearly 





every instance the cracks radiated from 


points where the lead bushing projected 


into the body of the wheel 


3ursting Speed. 








No. of Grade No. of Speed or ta . 
sh Mark. ery. ; a 0 omurke 
Test. lark F mery Revs. per. Feet per | Revs. per Feet per Ratio. Salees 

Minut Mivute. Minute. Minute. 

I 4-5 20 1,20) 5,030 3,1cO 13,000 2.58 6.67 

2 +5 20 1,200 5,030 » 200 13,400 2.67 7.14 

3 4.5 20 1,2c¢ 5,030 350 14,020 2.79 7.92 

! O 39 T,250 5,230 3,750 15,760 2 co 9.0 

5 © 30 1,250 5,230 2,750 11,500 2.20 1.84 

6 H 3 Ib, 406 5,070 1,550 19,050 3.25 10.56 | ) Wire 

7 H 30 1,4co 5,570 4,600 19,200 2.25 10.76 { Netting 
8 (2) 36 1,250 5,230 4, 10 17,200 3.28 10.76 

9 U 36 1,250 5,230 1,125 | 17,250 3.30. 10.89 
Io 2.5 60 I, {50 4,530 2,750 11,500 2.39 5.71 
I! 25 60 I,150 4,530 2,901 12,100 2.52 6.25 
12 M.H. 14 1,200 5,030 3,1cO 12,970 | 2.58 6.66 
13 24 1,200 5,030 3,500 15,900 2.17 | 10.¢ 
14 H IC-—I2 T,2c« 5,030 4 oO 17,200 3.42 11.7 . Vulcanized 
15 H 10-12 1,20) 5,03 4,350 18,2co | 3.62 | 13.10 | j Rubber. 


rABLE. 
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In this connection the writer would he I given less attent ; 
F , - . . 1 ( 
glad to learn of any published discussions chinery in a tactory 
mn the centrifugal stresses in rotating disks 3) That comparativel . 
as distinct from those il thin 1 ngs rers prov ari pl 
| 
» i 


The following valuable contribution 1 y ¥ can 
+ ' \ ct 
the Society's discussion of the above paper aie - ss dill - 


is by Mr. Fred A. Waldron, superintendent ne say. eer 1 aad , 





of the power plant of the Yale & Town ; nea aaa : Se ee eee 
° 1) roe nad | \"\ y} ftet mpropet ‘ ' 

Manufacturing Company , Wit ' ' 

nr ‘ 7 ‘ , ct ~ 1 

This paper undoubtedly fills a long-fe t] 

rr ' (6) That it is the tendency ot Z 
want by giving reliable data relating to the ae 6.000 feet per minute periphery 
actual strength of emery wheels. During : with perfect fety to t nerator and a 

I aiey and eems t 1 a 
the past year this proposition has been - = corresponding 
brought home to the writer most seriously, ee : ; re ° In tl ais nk ot Ee ee ) 
. o my ‘ 4 1 4 - ‘ P ( 84 Cst ( ry | I ic 


as, in the Yale & Towne works, we have id 7 salen mi in i Be 


Lil 
had three emery wheels burst ir iron ™ = 
6 , ( yo! neg ( puta 
foundry grinding room, from different baa ys 
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general proposition, the bursting of emery 


wheels is directly traceable to carelessness 


on the part of operators, and indirectly 
traceable to improper mountings, badly de- 
signed and poorly adjusted rests, improper 
and ignorant handling of the emery-wheel 


dresser 


The Chemistry and Physics of Cast Iron in the 
Light of Recent Knowledge. 


BY J. E. JOHNSON, JR 
It is now about three years since the 
writer published in the AmMerIcAN MA 
CHINIST an article the first portion of 


whose title was the same as that of the 


above, and as those three years have wit 


nessed more attention paid to this vast and 


important subject, and the publication ot 


more valuable articles, dealing with 1m 


portant investigations upon it than any 


period of five times the length before, 
seems worth while to review the field then 


covered, to make such corrections as a 
broader knowledge has shown to be neces 
sary to confirm and re-emphasize some of 
the statements then made and to mention 
by name some of the more important arti 
cles which have since appeared on this sub 


1ec 


The write congratulate himself 
first of 


fortunate time, 


may 
all that his article appeared at a 
for within a few months 
there appeared papers by some of the high 
est authorities upon the subject confirming 
the 
were highly appreciated by him on that ac 
but 
to the article mentioned, 


statements made by writer (which 


count), which if they had appeared 
previous would 
have made it appear merely a re-hash of 
the 
of observation, experience and study 


work of others, instead of the results 


lo deal first of all with the errors, the 
readers of this journal will remember that 
shortly after the appearance of the article 
Thos. D 
exper! 
did not 


increased, and 


| 


cond! 


in question one appeared by Mr 
West, the 


ments to that 


yiving results of some 
£ g 


prove total carbon 
diminish on remelting but 
that 


tions the 


under approximately similar 


graphite tended to remain con 


stant or nearly so, while the combined cat 


bon increased by nearly the whole amount 


of the increase in total carbon. 
[The fact appears to be in regard to this 


that the iron in melting is exposed to two 


influences, one of which is the 


Opposing 


lessening tendency of the blast, tending to 


burn out carbon, and the other the aborb 
tive tendency of the iron as regards carbon 


which it exercises while trickling down 


over the coke during melting and while 


lying in the interstices of the bed waiting 
to be tapped out 

There is some little difference of opinion 
still surviving on the subject, and Tedelur, 
the great German authority, states, I be- 
lieve, that sometimes total carbon increases 
and sometimes it diminishes on remelting 
in the cupola 

This is probably correct, and it is also 
true that 


West's 


vably 
Mr 


prol under ordinary condi 


tions experiments may be 
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This article of Mr. 


gave the writer on 


taken as a safe guide. 
West's and the. light it 
this 
him to clear up a knotty point presented 


after the 


subject were the means of enabling 
publication of the article under 


old 


asked 


review in a private letter from an 
This Mr. A——, 
why it was that castings made from re 
thin 


friend. friend, 


melted scrap showed a closer grain 


and generally greater tendency to be hard 
than castings made from heavy scrap of 
even 


the same composition as the thin, or 


cast from the same heat. 


Mr 


received and knowing that Mr. A 


West's article not then having been 
had 
rather a specialty of melting cast- 
that 
alluded to, and ex 
the the 


physically of graphite 


made 
iron chips, the writer assumed these 


Mr. A 
matter 


were what 
basis of 
the 
their 


plained the on 
| 


owing out 


from the chips during descent 
' 
Lie 
(as the 


out of 


through the cupola, the lowering of 
} 


carbon consequent upon this and 


writer then thought) the burning 


the same during melting, owing to their 


fine state of subdivision, which would 











ran Ma 


THE PIPING OF STEEL INGOTS. 


make a metal more like air-furnace metal 


In reply Mr. A 


“chips” which did not behave 


explained that he had 


other metal as far as 


not meant 
from 
1? 


differently 

could be perceived, but that scrap of light 
sections did undoubtedly make closer and 
gs than heavy of the 


castil 


harder scrap 


same ci sition 

By this time the 
Mr. West's paper which made the 
whole matter clear 
that 


mp 


writer had received a 


copy ot 


Admitting, as we un 


doubtedly must there are the two 


opposing described above at 


work upon the carbon contents of the iron, 
the explanation becomes as follows: 
With the chips the state of subdivision 
of the iron, breaking it up and freeing the 
held 


graphite (which is only mechanically 


at best) aids markedly the Bessemerizing 


tendency; while, on account of its fineness, 
on the other hand, it is quickly melted and 
descends into the interstices of the bed and 


remains there a longer period before being 


tapped out than solid pieces of iron 
charged at the same time, and during this 
period absorbs from the coke of the bed 
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more carbon than solid pieces charged at 
the same time would have the opportunity 
to do, thereby restoring in great measure 


ot 
he 
Lilt 


the carbon lost during descent through 
cupola and returning approximately to the 
condition in which it was previously cast, 
though of course containing somewh 
more sulphur. 

With the light scrap, on the other hand 
the lessening tendency receives no suc! 
assistance, while its lightness and the high 
er combined carbon caused by the quicker 
cooling resulting from this both contribut 
more quickly, with tl 


consequent increased opportunity to absor 


to make it melt 
carbon and sulphur from the bed, mer 
tioned before, so that its sulphur and tot: 
carbon are considerably increased by t! 
time it is tapped and the resulting casting 
are correspondingly harder. 
Such at all events are the facts and 
; 


conditions, and there can be but 
doubt that the explanation gives the prop: 
connection between them, though in met 


lurgy the conditions at large are so numer 





ous and so variable that we are not yet 
a position to speak as positively of caus 
and effects as in some other sciences 


‘| he 


ward the 


strongly emphasized 


statement 
end of that article of three ye 
irons 


ago to the effect that, briefly, tw: 


the same composition and given the san 


physical treatment, casting 


kind of 


temperatu 


etc., would give the sam 


mold, 
results irrespective of differences of origin 


or any other conditions whatever, is 


deniably correct if the word ‘‘analysis” 
interpreted with sufficient breadth ; 


proper to state that it should include tl 
eous elements, chiefly 


quantity of ga OX) 





gen, nitrogen and hydrogen, which may 
This is a 
overlooked rather than 


the previous article, but many points, some 


be present subject which was 


ignored in writing 


small in themselve have helped to bring 
I 


it out much more clearly than it appears 


at least to the wri at the time 


should scoff at this as 


Lest anyone 


senseless refinement, let it be remember 





that blow holes and “piping” caused by 
occluded gases are the ( ef bane of * 
steel man’s existence 

This is competent evidence now w 
ever it might have been three years ag 
for the statement then made as to t 
identity and continuousness of the cas 

m, White-iron, too eel, soft-steel series 
has been confiremd since by such a wealt 
of testimony and from such high auth 
ti that d el s no longer poss ble 

For the benefit of se most famil 
with the steel industry, it may be ws 
to explain that the ingots weighing cot 
monly from two to five tons are cast 
end and allowed to cool enough to “‘set 
in a vertical position and when cold ha 
a “pipe” down the cent s show! 
the sketch, while they expand or pus! 
at the outside at the top, the dotted lit 
showing about the hight of the liquid meta 
at the completion of pouring. The cond 
tion, as shown by the sketch, may I 
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ot be abnormal according as the practice 
good or bad. 

The liquid metal at the completion of 

pouring appears to be in a condition which 
be likened to that of a glass of charged 

ter when it has been poured long enough 
the foam to have disappeared from 

bubbles to 


e surface and the have largely 


eased rising, but the space above its sur 
ice is filled with little fine particles almost 
10 small to be seen individually but visible 


llectively as a mist thrown off violently 
rom the surface 


Chis 


teeming,” 


called 
beautiful 


the stee 1S 


condition of 
and is incidentally 
mist in this case is white hot 


the 


ight, as the 
\s this goes 


visibly in th 


: on metal begins to swell, 
so much 
pu 


and w edge it 


ingot mold, 


practice is an 


wn from lugs c: mn the ingot mold 


for this purpose; the object being to pre 
mn, which is in fact a sort 


from the 


ent this expansi 


f trothing and makes the steel 





pper end of the ingot far inferior to that 
from the lower end, so much so that the 
I ner 1s it allowed to be sed at all 
many purposes, even one-third of the 
g being I pped”’ lor son classes 
f 
The ex eason why e metal should 
swell fron e effect of the gas which it 
ntains as result of the processes of 
manufacture when the gases are cooling, 
ind should be ntracti s not obvious, 
e is tempted to assume that the mole 
cules of gas have been occupving the inter 
molecular space ol! he ( ( ist aS one 


nsiderable water into a buck 


might pour 


etful of bird-shot) and that in the period 


f quiescence during pouring, perhaps as 


Nourine 
POUTINE 


Ot grains 


molecu 


bined to form bubbles of 








the center (which remains 
est) were rie Oo force t 
while thos the sides er 
solidifying me had be 
em te I lecular ind 
th 1 m room as 
fr he s ding intermolecular spaces 
te ncrease¢ in ri nd were ble to 
force up ( rf f eel and of 
S d dos ed degre: 
s they were ser to the top owing to the 
diminishe¢ vailab rrevent the 
format tf such bubbles In dealing with 
this matte gases containe iron and 
, shi e made perfectly plain tha 
writer do¢ ttempt t n get 
i wey ré prese gases ¢ 
( vith som he elemen 
that s vhether tnev nec inically 
mbine¢ merely phys v entrained 
if eld, though gener sp King it may 
e assumed that oxygen is present as oxide 
i i r of manganese, that is in con 
ination, while the fact tl ot] gases 
ay be present as such is proven by thx 
fac now well established, that when steel 
igots are being machined or worked, cavi 
ties of considerable size art ymetimes cut 
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from which a strong smell of ammo 
nia arises. 

When 


temperature at 


we remember the extremely low 


which all compounds of 


ammonia vaporize and the temperature in 
l, it becomes perfect 
he ammonia could only be 


itself 


volved in making ste¢ 
ly evident that t 


there by being formed in the steel 


by the combination of its component hy 


drogen and nitrogen whose 


presence 15 


easily accountable 


One very simple illustration 


of oxidization on iron is that aff 


burnt grate bars, from which it is notori 


us 


lat good, strong c: ‘annot be made 


There is also evidence a o show that 
] irnaces 


modern f 





ron made from the 


in which “hard driving” is regularly prac 
oxidization 
the 


older ft 


ticed and the conditions for 


more favorable than slower 


driving practiced at th irnaces, 
in quality to the 


inferior iron mad 





latter, even when the two are of the sam 
composition, as regards the elements com 
monly considered 
his evidence is not sufficiently definite 
ind concrete as yet to be given within the 
s here permissible, but s possible 
to say with considerable positiveness that 
e evidence available justifies us rej¢ 


ing absolutely the claim, which has been 


2A salt ] 311 7 . ] 
and undoubtedly will be often again made 
+ + } + 
th the carb protects the iro nd 
i ng as the fo with its greater 
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investigated and understood, will probably 
come into use for the purposes of practical 
metallurgy much the sooner—in fact, its 
commercial application for this purpose is 
in sight at the present day. 

(Conclusion next week.) 








Echoes From the Oil Country. 


A DRILLING WRINKLE FOR THE LATHE—MIS- 


LED BY REVERSING WORK. 

While I was away from home recently 
I found time to stroll into some machine 
that were engaged in work near 
enough like what I 
show me some of the ways in which they 


the 


shops 


am accustomed to to 


out ideas to reach same ends 


that I have had to reach. 
One of the places was a “tool’’ shop 


1 
WOTK 


(oil well tools). In such a shop there is 
a lot of drilling to do in the lathe. 


a drill in with the tailstock to drill a 


Feed- 
ing 
2-inch hole in 
to be hard work that does not call out any 
and | 
how tired and the 
\ lever made to grip the 


wrought iron or steel gets 


very great amount of enthusiasm, 


very well know sore 
hands become 
hand-wheel, and that could be slipped on 
off far 


as my ideas 


and without loss of time was as 


of making the job easier had 
gone 

Here I lathe did 
this work was fitted up to do the drilling 
effort the the 
Che hand-wheel on the tailstock 


noticed that the that 


without much on part of 
operator 


had 


place. 


been removed and a hub its 


Into this 
that 


put in 


hub were screwed four 


handles were just about as long as 


would clear the ways of the bed. hese 
handles, I could see, were a great improve 
ment over the wrench that I had used, and 
I went up closer to see what sort of stuff 
had been used in doing the job. 

On the the hub 


sprocket of a bicycle had been 


the 
fastened 


outside of large 
At this point of my investigations one of 
the workmen came up and showed me the 
\ hole had been 
drilled through the end of the lathe bed 


rest of the combination. 


and through each of the webs that con 
hese holes were parallel 
\ small shaft 


ig a keyseat the full length 


nected the sides 


to the ways several feet 


1 ° 
long and havit 
f it was a free working fit in these holes. 


Several small bicycle sprocket wheels had 


been fitted to this shaft There was one 


that was keved solid to the shaft just out 


side of the end of the lathe bed Inside, 


in each of the divisions of the lathe bed, 


was also a small sprocket The sprockets 
n the inside of the bed were all of the 
ame size Chey were each fitted with a 
feather, and were free to slide on the 
shaft \ bicvele sprocket was fitted to 
the end of th ead screw, and two pieces 
of bicycle chain made up the balance of the 
combination. By slipping on the chains the 
rig was ready for business, and as many 
change ot feed could be had as the lathe 
would cut different threads, although the 


feed was arranged to be right when the 
lathe 


was geared to cut the thread that is 


usually on the tools. No matter where the 
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tailstock set, some one of the sprockets 
in the bed could be slid along to suit. The 
long handles were the first improvement, 
and they are a decided advantage in run- 
ning the tailstock screw in, as they will 
spin it and so save time 

In another shop that I visited they were 
making engines, and the design of the bed 
was such that the cylinder overhung, and 
from the bottom of the bed up to the center 
line of the cylinder the distance was great- 
er than their largest lathe would take, and 
they hadn't any machine except the lathe 
to do the cylinder seat at the end of the 
bed on. They were doing a bed on that 
lathe, and this is how they were doing it. 

The bed was planed on the cross-head 
slides. Two castings were made and planed 
up to fit the ways of the lathe. On these 
castings the bed was set, and clamped, but 
the castings were left free to move on the 
ways. Two castings were fitted up to fit 


in the slides of the bed, one at each end, 


and in these castings were bored holes 
the centers of which coincided with the 
center line of the cylinder. Into these 
holes a bar was fitted This bar carried 
a cutter that looked as though it would 
bore the hole in the end of the bed all 
right, but looked rather flimsy for facing 
the end where the cylinder fitted. The 


driving was done with two universal joints 
head 
the bed, and it didn’t make 


in the shaft that extended from the 
stock spindle to 
any difference whether the bed was in line 
The bed was fast 


with the lathe or not. 


ened to the carriage, so that the carriage 
feed would slide the castings to which it 
was fastened, so it had all the usual change 
of feeds of the lathe The center of the 
bed some 8 inches higher than the 
centers of the lathe. The bed 


intended for a steam engine, but for a gas 


was 
was not 
engine, and the hole in the end of was 
several inches in diameter. 

If | 


have gone at it differently. 


10b, I] 


[I should have 


had been doing that should 
turned the bed upside down, and put it on 
that | 
directly on the carriage 

stiff 


the boring and the facing 


a couple of castings could mount 
That would have 
do both 
The rig itself 


would have been somewhat harder to make 


allowed me to use a bar to 


to get the bed located just right on the 
lathe, so that the planing and the boring 
would be true with each other, but that 
job would only have had to be done once, 
while the work on the beds had to be 
done as often as there were beds to do 


\s they were in an agricultural community, 
they likely used the movements that hap 


pened to be handy, and the uni 


looked like those used on some threshing 
machines, and these they no doubt often 
repaired 
ce vee ; , 
Perhaps things turned upside down 
ooked to them like they did to a machinist 


We 


first 


had some beds to fit up, 
the 


o this man to bore 


I once knew 


and when the one came from 


foundry it was given 


t 
and face the end, that being the first oper- 
} 


n this style of bed \fter a lot of 


ation ¢ 
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measuring and figuring, he reported that 
the lathe was not large enough to take the 
bed over the carriage, and was told that he 
should turn the bed upside down and then 
he would have lots of room. After a lot 
more measuring and figuring, he returned 
and reported that it was impossible to d 
the bed on that lathe. 

he had turned the bed 
he said that he had not done so, and added 
with sorrow and pity written on his face 
“T am afraid that you do not 


On being asked if 


over as directed, 


understand 
the situation or you would see it in a_dif 


ferent light. You have not been out there 
working with it as I have been, but you 
must surely understand that turning a bed 
over won't alter the sizes on it.” And 

was only after a helper had turned it over 
and got it up on some blocks on the car 
riage that he got the idea that, while turn 
ing that bed over had not changed any of 
the sizes on it, it had changed their rela 
tion to the lathe. 


find blocks enough to get it up to wher 


He then had trouble to 
it had to go. The boring and facing on 
those beds was done with a full-swing tool 
carriage clamped to an angle plate that was 
bolted to the large face plate. 

that 
man could not see things in the right way 


It may seem strange to some 
just because he had turned a part upsid 
down, and to people who have to continu 
thei 


do it, 


ally twist and turn work into a 


sorts of positions to the practic 


gives a power to see things correctly f1 


any side, but this power is not as commot! 
as those who have it may think Chey 
themselves may find that they do 1 
possess it when it comes to thinking 


subjects that they have been accustomed 





to thinking of from one side only 
I well recall my own mortification w 


having been engaged on vise and _ floor 
work for some time, I had to do a 
work on the shaper to finish up a job that 
I was working on. Owing to the shap 
of the piece to be ope rated on, I had s 


trouble in finding a way to hold it secure 


ly, and when, after trying several ways, | 


Satisfaction, 


finally got it fastened to my 


was reversed to the position in whicl 
would have held it in the vise. Of cow 
I had been losing time on the job, and 
people that it was for were shut dow 
and waiting, but that « ( ‘ 
from cutting some spurs opposite t 
they should have been, and so spoiling the 
piece, and wasting the material an 
latheman’s time as well my ow! 
Those spurs being left handed 
piece going into the shay wrong 
foremost, and my being in a hurry pt 
in combination too much for me 
had to suffer the humil having 
take the spoiled piece 
get a new one made. 
Even my former good reputat: 
worked against me on this occas 





though it isn’t often that having a g 





name is any disadvantage to a ma! 





the foreman remarked when I showed 





the piece: “I went by whet uo wet st 




















ving out on it while it is in tha 


r] 
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irting the first spur, and it looked to me 
though you were starting it wrong. If 
iad been anyone else but you on the jol 
vould have said something, but I have 


iobs 


used t 


» finding you right on 
ere I have been afraid of a mix, and | 
ught I had better keep still. It 


that I 


was 


me the last time went to you, 


I guess that it is on both of us this 


sy the time that the new piece was 
ly I had thought of a better way t 
it \fter getting it in and the cut 


rted, I thought I would be 
t I was right before going too 


ted up the spoiled piece I was sti 


to cut the last one the same way, and 
ok quite a lot of mental twisting to get 
ngs in position in 1 so that 
looked that I 


e often noticed that many good work 


my 





rything right Since 


cannot turn work over into an un- 


position to operate on it and do any 

t position 
heads 

ly and on their feet physically at 


time W 


ey cannot stand on their men 


the 
OSBORNE 


Automobile Constructien. 


BY HUGH DOLNAR 


, 1] 
ihe expected happens, at somewnat rare 
, 


rvals, it is true, but it does happen 


metimes, and also sometime ppens 11 
ght accordance with the dre ns of the 
mers, long laughed to scorn bv the 
ones and the success! nes \ ) 
the worl r ers nd 


men are employed to-day 


ng automobiles than in building loco 
ives, and it 1s now cert nat con 
roads, so long neglected, will take 


proper position in public esteem. We 


have roads worthy of the name. The 
se old Roman policy of roads first and 
vthing else to follow, will become that 
world at large, and tl United 
tes will not always have the w g 
known in the barbaritt t 
ve seel ‘ f 1 
ell we mig pare 1 \ 
] ; vay y 
\\ é 
‘ f 
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and richer and smaller countries wagged 
their heads and pointed their fingers, and 
labeled all hasty and daring short cuts to 
satisfaction of the hour's 


the necessities 


as ‘‘American.” 


But we have passed that early day of 
hamlets hundreds of miles apart, an 
steamboats landing at “‘cities’” of half a 
dozen homes by running their noses. up 
mn banks yet covered with untouched f 
ests: we have I pop m and som 
money, and the day of the shor 
hand. We know the long haul pretty we 
and have the biggest locomotive shops, and 
we have given the world e t ey 
which is now filling the promises it made 
in the Nantasket Beach road, which very 
few people saw the meaning of when | 


first wrote its story for the AMERICAN 
MACHINIST; we can carry a good many 


passengers on one trolley; the country wil 


soon be 


f 


covered wi 


travel, and now, now th we have done 
something, at least, towards all the things 
away from home, and have quite suffici 





y minded other pe ples business, we have 
egun on individu iffairs, and are going 
very s n to provide every free Americal 
en with a locomotive of his own | 
1 good road run it no matter where 
a @ 1 , 
s be ariven ew-p pelied vessi 
V1 s own, and, who knows? it may even 
« eT e iong tl wings W mr eg 
rly ! ile nd wl dul 
( nay fly w ( rd he b 
kies above it! 
é 
So much f 9 ‘ ‘ field of 
what Ss very s » Ie wv i he roe 
f all human industries next of 
the tarmet the build ng I the horses na 
vagons nd at ttle screw -( ( t 
\ he 171 chit STS ( lg t 
t quite re \ “ ve oO 
\¢ ‘ pre tv ‘ g ‘ g 
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\\ Bb t preset p D 
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New Electric Furnace. 





verter, 
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Machine for Cutting Circumferential Grooves 
in Steel Rolls—A Simple Chain Riveter. 


In the belt lacing machine manufactured 
by the Diamond Drill & Machine Com- 
pany, of Birdsboro, Pa., the spiral needle 
of readers 
of tool-steel 


ends to 


our 
by a set 
at the 
grooved around the body 
the 


and wire, as most are 


aware, are carried 


rolls, turned down form 


journals, and 


somewhat after fashion indicated in 


the sketch, Fig. 1. These rolls are made 
in large quantities, and if the grooves 
were to be formed complete in the lathe, 
the operation would doubtless prove a 


tedious and expensive one; so for rough 


ing out—the operation in this case con 


sisting in cutting the grooves down to a 
depth leaving but the lightest kind of a 


y 
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ROLL. 


PORTION 


OF BELT LACER 
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finishing cut to be taken later—a number 
of special machines are employed, these 
automatically cutting one groove after an- 
other after the turned roll has been slipped 
into position and the driving belt thrown 
In Fig 
grooving machine mechanism to make its 
The roll is 


on. 2 is shown enough of this 


operation clear to the reader. 


held as at a, one end being slipped in a 


chuck on the spindle nose and the other 


supported by a center, a traveling back 


rest preventing the work springing away 


from the tool. The cutter, a circular tool, 


is carried by a_ cross-slide which 1s 


mounted on carriage b and operated by 


cam c, this cam being rotated by a shaft d 


driven through suitable gearing from the 


machine spindle. The latter, which is 
geared, as shown, is driven by a belt on 
pulleys ¢e. The carriage is moved along 


the bed by screw f, actuated by mechanism 
at the end of the head. Shaft d, it will be 
observed, is provided at the outer end with 
a cam g, which is always in contact with 
a roll on a h, 
pivoted near the top of the head and en 


gear segment which 1s 
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gages with a gear 1 fitting loosely on th 


feed 
case forming a ratchet ring and serving t 


screw. 


operate by means of a pawl, and in on 


and 
and 


tool 


Cams <¢ 
As the 


direction only, the screw 
of course turn together 


This gear is really a hollow 








e 


\ 


e 


Ss 


fed into the work by cam c the outer can 


allows arm h to swing back and gear 
rotate idly on the feed screw; as the 
the 


formed, /i is swung back by its cam, a1 


emerges from groove it 
gear i turned in the opposite direction, e1 
gaging the screw and feeding the carriag 
ahead to the proper position for the n 

cut. The carriage may be rapidly returne 
after the grooving of each roll, by mea 
of a belt shifted from pulley 7 to k. Whi 
the rolls leave the machine they are slipp: 
in the lathe and a very light finishing 

taken in each groove, a circular form t 
The tool-holder e 


ployed in the first operation is, of cour 


being used here also 


adjustable in and out on its carriage at 
may also be adjusted sidewise so that tl 
tool may be set properly for different rol 
by the 


This company, which, way, h 


ius 
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A SIMPLE CHAIN RIVETER 
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addition to the machine shops, its own 
n and steel foundries, handles all kinds 
work 


od many special jobs of an interesting 


large and small. Consequently 


ture are turned out at the works. One 
special job noticed there was a lot of 
vy roller chain which was being mad 


some rolling 
The side plates for this 


use in connection with 


machinery 
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A New Case-Hardening Process. 
contributed to the 
Oliver J. D. 
Hughes, Consul-General at Coburg: 


The 


“Consular 


following is 
Reports” by 


“Phosphorus, as is well known, has the 


rroperty of imparting a certain degree of 
I ; i i 


surface hardening to iron, but not without 


preducing brittleness. The iron is made 


to assume a coarse structure, in which the 


~ 








iim were tormed enters 
ind the 


lametel 


inches « 
ie 


Fig. 3 show 


rollers were 1 


by 134 inches long a portion 


of the chain and illustrates a simple de 


vice, made at little expense, for rapidly 
riveting over the 7g-inch chain pins. The 
heavy cast-iron block / forming the body 
of this rig is bored out from one end to 


receive the hardened tool steel plunge 


while directly opposite is fitted a hardened 


anvil n, made of the same ma 


plug or 


terial. Plunger m carries a pulley and 


is free to slide in its bearings as well as in 
the pulley bore, but must rotate with the 


pulley, as the two are connected by a key 


At the back of the block is secured, as 
shown, a pneumatic hammer which rests 


on a support under the head, and which is 
held in place against the iron base by two 


bolts p 


irough which they pass, 


¥g-inch and a wood block gq 


t] the latter acting 
at the same time as a cushion for the ham 
mer. The chain plates with roll and pin 
or rivet, in place are placed, as in_ the 
sketch, with the roller between two angle 
Air is 


then admitted to the hammer, and plunget 


pieces 7, which serve as guides 
m, which 1s reduced at the end to enter the 


hammer, quickly rivets the end of the 


hain pin. The links are then turned over 
ind the other end riveted As will be seen 
by referring to Fig. 4, the riveting mem 
er m is flattened at the end, and the sur 
Pulley 


nd plunger are rotated continuously—at 


face striking the work is concaved 


bout 150 turns per minute—being driven 


from a pulley on the main line. The key s 
sa free fit in the pocket in m and is held 
p in place in the keyway in the pulley by 
eans of a light spring. The ends of the 
ey are beveled, and thus the plunger (or 
pindle) may be easily removed at any 
me, as the key will sink down into the 
ocket when m is drawn through its bear 


ngs FAS 
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crystals are comparatively loosely bound 
together Chis effect of phosphorus ot 
loosening the coherence of the molecul 
of the iron greatly facilitates the absorp 


Phe 
to a 


tion of carbon by the iron carbon 


rapidly penetrates the iron conside1 


able depth, imparting great 


the core and nullifying the comparatively 
slight defect constituted by the inconsider 
able brittleness of the surface. Two Prus 
sian inventors apply this principle in thei 
process for hardening iron by heating the 
same in a tempering powder consisting of 
organic nitrogenous substances containing 
a high percentage of fusible ash and em 
ploying phosphorus as the medium for the 


With 


, 
welding 


introduction of carbon into the iron 


out prejudicially affecting the 


properties of the iron, it imparts such a 


degree of hardness thereto that it can 
neither be cut nor chipped by the best 
steel used. In order to harden the sur 


face of about 200 kilograms (441 pounds) 


of iron to a depth of 1 millimeter (0.039 


inch) by means of this process, the pieces 


should be embedded in a retort, muffe, o1 
the like, in bone dust, to which is added a 


mixture of 300 grains of yellow prussiate, 


250 grains of cyanide of potassium and 


00 grains of phosphorus. The receptacle 
4 £ I I 


is well closed, luted with clay, etc., and 


raised to a clear red or white heat, where 
upon the material treated is immersed in a 
other 


glowing condition in a water or 


bath.” 

During the first six months of the 
ent year Germany exported machine tools 
aggregating 9,700 tons (of 2,240 pounds) 
and imported in the same period 1,053 
the 
the United States 


latter coming principally from 


The markets for Ger 


tons, 
tools are 
Austria-Hungary, Italy, Belgium 
Consular Reports 


man-made machine mainly 


Russia, 


and France 
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Nickel Steel, Its Properties and Applications.” 


BY ALBERT LADD COLBY 


In 1899, in discussing the well-known 
paper ot Mr Jame - Riley, the father I 
nickel steel, Mr. Snelus remarked that 
Shakespeare told them that they might 
find on neue n trees ern ls n t 
books in running brook nd g 
everytl g d 1 1 l 
meter S peared t ‘ a 
the fact tl il { 

S1st rg \ I \ 1 cKeE 
+ ( pr *T1¢ DI vl} ( het 
f fi ecoming 
H \ 
ws t Mr. Ss \ 
I I W 
d wes 

f alloying el wit I L ste 
een W Te y many 

estiga I Ve re ] 1 ve 

sn ert ‘ \| filevooW 
he brett ‘ : 
perin pt 2 ¢ e propert 
possessed ( lp g 
any of its important application 

In 1822 Stodart and Faraday pub d 
their experiments made at Sheffield in the 
alloying of nickel and 1 A littl é 
Berthier le mi xp ent 


Germany, 


put some nickel-iron alloy n the mar 
ket, which he called “meteoric steel 
Chey wi ( damasked and | ebig 1 
ments on their magnificent appearance 


i note in the Annalen der Pharmacie, and 


States t IS alloy 5 de tined to be de 


1 1 1 
veloped in the near tuture 


In 1853 Fairbairn published me ex 
periments undertaken to determine the 
rength of some alloys of nickel and iron 
ilar in « lp tion eOT ron 

\t the exposition held New \Y n 
1853) Philip Thurhe eX ted severa 
sample f nickel ste ) iced fi 
iickeliferous limonite 

In 1858 S Henry B ‘ ide 
experime 3-pe ent ckel-iron a 
vitl ( f making what he termed 

neteo! ron gut He did not, how 
r eT pu 1¢e the biect T public \ efe 

the matter until 1896 

Percy Metallurgy published n 
1864, refe to experiment onducted 
R il rdson n | ercy ) iwDoEerat 

ke n alloy ving from I t a) 
per €1 Ae ] ] 

In 1870 A P B nghat 
took nt p Dp t f the nrodu 
tion ota I d stec 

In 1883 John Gamegec ce cke n 

\ nm ¢ nnecticut 


In 1884 A 


* A paper read at the July meeting of the American 


Society for Testing Materials 
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ented the manufacture of a malleable 
ferro-nickel. 

manufactured 
Montataire, 


Ber 


In 1885 ferro-nickel was 


at Marbeau’s works, at 


France, under the supervision of 


theault 
highly 


In 1887 carboniferous — nickel 


teels were made experimentally at th 
ee! works at Imphy, France 
In 1888 and 1889 several French and 


Ienglish for the manufacture of 


patents 
and its applications, 


Marbeau, 


el tee] were 


ind 


Schneider, Riley 


herefore evident that the advan 


tages of alloying nickel with iron and steel 
ive been known for some time The 
redit of making the first systematic serie 
r practi il tests on nickel steels belongs 
however, to Mr. James Riley, then of 
Glasgow, whose elaborate paper on “The 
\llo of Nickel and Iron” was read by 
him before the Iron and Steel Institute of 
Great Britain on May 8, 1889. From a 
discussion of this paper it appears that 


of Sheffield, had been working 
lines to Mr. Riley, 


had not 


but his re 


sult been publicly put on record 


M1 


introduction of n 


paper gave the impetus to the 


S 
1 
1Ct 


<el steel in a commer 


Since Riley's practical and suggestive 
paper, the technical men of many steel 
works in France, Germany, Great Britain 
and America have made nickel steel, 


studied its physical properties and have 


put it trial for a wide variety of pur- 
poses 


by consumers 


on 
In this work they have been aided 
better 


looking for a ma 


terial, bv the scientists connected with 


the technical universities in each country 


as well as other independent investigators 
NICKEI 


MANUFACTURE O} STEEI 


No detailed reference to the melting of 


nickel steel nd its subsequent rolling, 
forging and machining is possible within 
the scope of this paper. As is well known, 
nickel steel] is melted in both the acid and 


basic open-hearth furnace, in the Bessemer 


converter and in the crucible. From per 


sonal observation, the writer has found 
that the valuable properties of this special 
steel have been recognized and applied by 


the principal steelmakers of Great Britain 


ind the Continent, as well as bv several 


of the steel melters of America. The phys 


ical constants of the metals, nickel and 
iron, are so closely allied—a fact proven by 
their occurrence in metallic meteorites 


that no special precautions other than those 


od melting practice are neces 


incident to ge 
sary during any of the above standard pro 


order to insure 


cesses of steel melting, in 


g 
a thorough mixture of the nickel and iron 


in the manufacture of nickel steel of any 


desired percentage of carbon, and with or 
presence of special elements, 
such as chromium, manganese, 
This 


il importance especially in such ap 


tungsten, 


molybdenum, ete fact is of great 


practic 
plications as armor plate, marine and sta 


tionary shafting ails 


and engine forgings, r 
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and bridge material, which necessarily in- 
volve the casting of large masses of this 
special steel. Precautions must be taken 
in the rolling or forging of nickel steels, 
and especially in their final heat treatment ; 
the steels below 15.00 per cent. nickel are 
also more difficult to machine than simple 
These 


difficulties have, however, formed no seri- 


steels of the same carbon content 


ous barrier to its successful introduction 


for a wide variety of purposes 
PHYSICAL PROPERTIES OF NICKEL STEEL A 
COMPARED WITH CARBON STEEI 
When the physical properties of nickel 


teel, as compared with those of carbon 


better and more fully 


us¢ d tor the 


steel, are known 


appreciated, the amount now 


purposes for which it has already been 


successfully introduced will be considera 
bly augmented and new applications will 
undoubtedly result. It is appropriate, 
therefore, to review some of the more 


striking physical properties, obtained as 
“following Na 


ying nickel with 


suggested by Snelus, by 
ture’s teachings and all 


iron 
The Modulus of Elasticity 


The modu 
“coefficient of Cl 


] 


lus of elasticity or isticity’ 


of such materials as steel, which have a 
well-defined elastic limit, is determined by 
dividing the tensile stress in pounds per 
square inch at any point in the test below 
the elastic limit, by the elongation per inch 


The 


modulus of elasticity which may therefore 


stress 


of length produced by said 
properly be regarded as the measure of the 
stiffness of the material is remarkably con 
notwithstanding great varia 


stant in steel, 


tions in chemical analysis, temper, ete. 


Young’s modulus is practically the same 
for both tool steel containing 1.40 per cent. 
for the 
The modulus of elasticity of steel 


carbon and mildest steel used in 


} 


1 
DOMers 


is in fact rarely found to be below 29,000,- 


000, or aboye 31,000,000, and is generally 


taken at 29,500,000 Or 30,000,000 In engi- 
neering calculations. 

\ prejudice exists against nickel steel in 
the minds of some engineers, owing to items 
which have appeared in the technical jour 
nals that the modulus of elasticity is lower 


The 


fact is, however, that while the high nickel 


in nickel steel than in carbon steel 


‘ ] . ll . t- . 
steels, especially those containing 20 per 


cent. nickel or over, do have a lower 


mo 


dulus of elasticity than carbon steel, nickel 


steels containing, say, 4 per cent. of nickel 


or less, such as are applicable for shafting, 


forgings, bridge construction, rails, etc 


have the same modulus of elasticity as car 
bon steels, viz., in the neighborhood of 
29,000,000 pounds per square inch 

In proof of this 


assertion the 


writer 


could quote the result of many calculations 


of the modulus of elasticity of various 
steels, containing below 5 per cent. nickel, 
made from the detailed records of the 
physical tests published annually by the 


United States Army 
at Watertown, Mass., 
i Ae > 


is beyond question 


Testing Laboratory 
under charge of Mr 
Howard, the accuracy of whose work 


Evidence could also 
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be cited from the experiments of foreigi 
Mercadier, Wedding 
Rudeloff and Guillaume, all of whom sup 


scientists, such as 


port the above assertion that the presen 


of 4 or 5 per cent. of nickel in steel ha 
no appreciable effect in reducing its mod 
lus of elasticity. 

Tensile Strength and Elastic Limit 


space would permit, a large amount of « 


dence could be cited to prove that nicl 
steel is chiefly distinguished from simp 
carbon steel by its proportionately hig 
elastic limit. Furthermore, if 3 per ce 


yyed with an open-hearth 


nickel 1s all [ 


of .25 per cent. carbon, it produces a met 


equal in tensile strength to a simple carb 
steel of .45 per cent. carbon, but having 
the advantageous ductility of the low 
carbon steel 

On low carbon steels not annealed, tl 
ddition of each 1 per cent. of nickel 
to 5 per cent. causes, approximately, 
ncrease of 5,000 pounds per square inch 


and 4,000 pounds in 


ultimate or tensile strength. The influen 
of nickel on the elastic limit and ultimat 
strength increases with the percentag 


carbon present; high carbon nickel steel 
showing a greater gain than low carb 
nickel steels 


In short, the addition of nickel to steel 


raises the of elastic limit 


ultimate strength and adds to the ductility 
of the steel. This effect of 


pr pe yrtion 


nickel in in 


creasing the ratio of the elastic limit t 
tensile strength, without sacrifice in duc 
tility, accounts for the increase in the 


working efficiency of nickel steel over ca 


bon steel; in other words, its increased 


resistance to molecular fatigue 
\rea 


the results obtained 


Elongation and Contraction of 
The comparison of 


from a large number of tests cut from 
full sized prolongations of forgings of 
both carbon steel and nickel steel, show 


that for a given tensile strength the pres 


ence of 3 to 4 per cent. of nickel increases 


the elongation and to a greater extent the 


area. On the other hand 


comparing simple carbon 


contraction of 
steel and 3 to 4 
the same carbon 


nickel steel of 


the 


per cent 


nickel steels will be found t 


content, 


have from 35 to 40 per cent. greater tensile 


strength with practically the same elonga 


tion and contraction of area as the simple 


carbon steel. This increased ratio in the 


nickel steel, of ductility to elastic limit and 


another index of its in 


tensile strength, 


creased value over carbon steel and for 


purposes where in service the material 


must resist severe and sudden shocks or 
rapidly repeated alternating stresses 
The exhaustive 


Wedding 


resistance ti 


Effect of Compression 
series of experiments made by 
and Rudeloff show that the 
compression of nickel-iron alloys increases 
steadily with the percentage of nickel pres- 
ent, until 16 per cent. of nickel is reached 


Hadfield 


series of experiments on the resistance of 


has also made a very complete 


nickel steel to compression. He has found 


that a steel containing 0.27 per cent. nickel 
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tened, under a compression Of 100 tons 
per square inch, 49.90 
cent. in a length of 1 inch; a | 


24,000 pounds ) 
steel 
3.82 per cent. nickel shortened 41.38 
37 7 


1] >] 
NICKC!, 3/./ 


nt; with 5.81 per cent 


ent., and with 11.30 per cent. nickel 


cent He states that an or 


d carbon steel without nickel, 
sim a conditions Would ve short 
60 to 65 per cent He sO states 
the increased resistance to compres 
f nickel st s not dus ts hard 
in important point in e practic 
1p m of nickel ste where ma 
g 1s cessary He arg s that the 
ening action of nickel when added 
el is caused by a very intimate com 
n of the molecular structure, and 
us advantage is further enhanced by 
ict that the nickel does not show a 
ition to segregate in steel <e other 
nts; in other words, it appears to | 
ntimately combined 
triking illustration of the ability ot 
Site¢ to resist mpression Was ex 


\ evlinder, 7.87 inches in hight, 6.97 


4 4 


s external diameter and walls of .73 


in thickness, cut from a nickel-steel 
hoop, was compressed by a load of 
gros ns town to a hight of 4.72 
S The internal fibers were thereby 


nded 46 per cent. and without the for 


t 


tion of any cracks 
gidity.—The uperior stiffness of 
el steel over carbon steel without any 


fice in its tougs/iness has been proved 
umerous applications coming under the 


ters observation; this combination of 


. , 
erties torms one ot the strongest 
ments I if or of the use of nicke 
+ : ] 
to wid i! Vy of applications 
e ervice at inds vid S we 
trong. elastic and ugh material 
\. Wiggin states that in his exp ne 
wind that nickel steel under the droj 
rives better results than carbon steel 
‘ ; ‘ ] 
n gre it10 supe rity than 
n the mparison of the tensile 
I the two steels 
(;. | n made a comparative test ot 
Stee plat ind carbon stee piate 
shiecting |} lat t 
view otf subjecting both plates t 
1 ' 
same strains as those experienced by 
, ‘ ] 
m —p i o Bo 1) Ss ¢ riveted 
no! - 
gies 1 l 1 ntended to mitate 
1 , ’ ‘ 
riveting of a ships plate between the 


es \ round-faced punch placed on 
plate was then struck by a heavy fall 
ndured th 


weight 


Keach plate ¢ 


plate showed a clear aperture 





e carbon steel plate. however, was 
e inches in the clear, while 
n th nickel steel plate was 
f a square inch: a ratio, therefore. of 
to tin tavor of nickel ste« 


H. Browne states that a 3-per-cent 


steel shows about 48 per cent 
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flection produced by the blow, 


word “toughness” 
} 


auce t 
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while 


refers to the numbet 


per cent 


Area 


blows required to p1 le rupture 
Cold and Quench Bending Tests 
Nicke Stee W ( * ding b 
fore and after que ett nl « 
1d alt | g 
bon steel of s engt rl 
has bee SUtTIKING |! I 
series of prac ( 
nlat \4 ) , ; 
eC lates 11 4 
Parl id Steel W Glasgow, 5S 
l i ( 
1} 
qd pend and als ng test 
ne NnickKe eC pial \ sad ed 
e tests prior to ‘ ding Che re 
t Hadteld ( et expe ‘ 
l g prope es ( o 
ckel n vs ving f 0.27 
49.05 ] cent {1 ‘ may 
marized it at oust ty 
2.530 to a it O p el < t he 
certainly showed gre ending ang 
in thos I ny \ \ 
n.nted on” by 
1 i S-r1es Tt : t 
Te) | Stec and Micke te | ‘ 
t toreimges ’ va t WO fof 
Bet hem Steel ¢ v, the writer 
1 } 1 ‘ 
tained ending est 1 ne ‘ 
_ _ . ale 
cA TITIC Cad 1nd ( ( ( LICK¢ ind 
OTL Sv Swi vy ft 1p rity 
freed m tron ttlene I the nN 
ster \ comparison of the physical pre 
ert ‘ f the two stee 5 given int 
table 
7 » og . 
—_ ~ 
© ; ec 5 
& Y v o:= 4 
Heat Treatment given to at ae 7 : 
each stee a vv « ~ 
° ea = & ae = 
” i] pos 
*) 85 85 ¥ 
Annealed carbon steel 5 44 ‘ 
nickel stee > 25 . x { 
Oli-tempered Carbon see 29 1 s 
nickel stee . 8 +. 


PHYSICAL PROPERTIES O1 N 


CARBON STEELS 


Hlardness of Ni Stee It has bee 
definitely proved that a very low carbo1 
teel cannot b e hard by the ert 
ddition of nic N el steel is toughe 
] ( yon ste 1 t Harder int 
true meaning of tert 

| ( hardne 1 S eels Tt \\ 
ibout 15 per cent depends up 
the proportior rik ind carbor init 
y Thus wl i steel with 2 per cent 
nickel and .90 per cen irbon cannot be 
nachined, st wit | cent. mi ( 
ind .60 yx cent ) ca e mach ( 
The freedom from hardness of compara 
tively low carbon 1 é ter s strikingly 

u trated Dy the writers experience 1n 
cutting wit i penknife t fle barre 
mad it Bethlehe I tet ntaining 
1.59 per cent. ni ind .30 carbon, and 
vet this steel had an elast mit of overt 
8,090 pounds and a tensile strength of 





ver 100.000 


At 20 per cent f nickel 
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steelmaker, after an elaborate series of 
tests, places the loss of strength due to 
punching ordinary mild steel at 33 per 
cent. of the original strength, and claims 
that the loss of strength in punching nickel 
steel varies from 15.5 to 20 per cent. of 
the original strength and furthermore that 
on thicker sections of nickel-steel plate the 
loss of strength is only about 10 per cent. 
A number of other experimenters have 
also found that nickel-steel plates are not 
weakened by punching to as great an ex- 
tent as carbon-steel plates 

There is ample evidence that the pres 
ence of nickel in steel increases its shear 
This is important, especially 
in connection the 
strain on the rivet is not a simple strain, 


ing strength. 


with riveted work, as 


but rather a shearing or cutting action 
Moreover, in the shearing of nickel-steel 
rivets, the fracture is fibrous and the metal 
to have torn gradually, whereas in 


the 


appears 


ordinary carbon-steel rivets metal 


breaks off short. 


From the results of a comparative test 
made at Bethlehem on _ nickel-steel and 
carbon-steel rivets, the conclusion was 


drawn that “it may be safely deduced that 
a %-inch steel rivet will replace a I I-16 
inch, or even possibly a 1% inch, common 
steel rivet, thus effecting a saving of con 
siderable plate section and giving increased 
strength. 

Exepriments made by Beardmore, Abra 
ham and Rudeloff and at the Creusot Steel 
Works also testify to the increased shear 
ing strength of nickel steel rivets. 

Experiments made by the Société Denain 
& d’Anzin that 
steel rivets possess over twice the shearing 


prove 5-per-cent. nickel- 
strength of iron rivets 

Browne states that the sheared edges of 
carbon-steel plates often cut ragged, where- 
as nickel steel cuts clean. 

Segregation—The Segregation of Nickel 
Itself in Steel, and the Effect of Its Pres- 
ence in Checking the Segregation of the 
Metaloids in Steel—The writer’s opinion, 
based upon a large number of chemical 
analyses made at Bethlehem, is that nickel 
in itself segregates but very slightly, even 
in large armor-plate and shafting ingots. 
This is the 
atomic weight and specific gravity of nick- 


natural, as atomic volume, 


el are similar to those of iron. 
testify nicke 


that | 
tends to check the segregation in steel of 


Some experiments 
the other elements, such as sulphur, phos 


phorus, carbon, and. silicon. 
Mr. Hadfield thinks that the tendency of 


nickel to check segregation is probably due 


manganese 


to the fact that it raises the melting point 
of the carbides or cementing material and 
causes the whole mass to set more nearly 
together, and quotes in proof that nickel 
steel ingots have a finer grain than carbon 
Mr. Chase, of the Midvale 
Steel Company, states that ‘‘nickel is sup 


steel ingots 


posed to lessen the segregation and liquid- 
the 
carbon which cements the particles of iron 


ation of carbon by combining with 


together, and thus bringing the specific 
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gravity of the carbon compounds nearer 
to that of the rest of the alloys in the fluid 
mixture. It also seems to cause this ce- 
menting carbon to solidify at more nearly 
the same temperature as the other alloys.” 
Mr. Campbell, of the Pennsylvania Steel 
Company, made a series of tests to prove 
what he states to be the current impression 
among manufacturers of nickel steel that 
the presence of this element prevents seg 
regation. His that there 
seems to be good ground for the assump 


conclusion is 


tion that nickel prevents the separation of 
the metalloids but that it does not prevent 
it altogether, and he states that it is not 
probable that any other agent will ever be 
found competent for this task. 

Within the limits of this general review, 
it is impossible to refer in detail to th 
interesting subjects of the heat treatment, 
the critical points, the molecular relation 
and the 
microstructure of nickel steels; the effect 
of extreme temperatures and the electrical 


of nickel to iron and carbon, 


and magnetic properties particularly of 
steels containing over 20 per cent. of 
nickel, 


Sufficient evidence has, however, prob 
ably been presented to prove that nickel 
steel possesses many advantages of prac- 
tical importance over simple carbon steels, 
and the engineer looking for a trustworthy 
material will be convinced by what has 
been presented that it is safe to give nickel 
steel a practical trial 

In the preceding pages the writer has 
shown that alloys of nickel and iron have 
long been made, and that their principal 
physical and chemical properties have been 
carefully studied. He 
briefly summarize the applications of nickel 
steel which have come under his personal 


now proposes to 


observation, hoping thereby to convince 
the engineer who looks upon nickel steel 
as a new material that he is warranted in 
giving it a trial owing to the success which 
has already attended its practical trial, at 
home and abroad, for a wide variety of 
purposes. 
APPLICATIONS OF NICKEL STEEL. 

The advantageous physical properties of 
nickel steel over carbon steel just briefly 
reviewed cannot fail to suggest numerous 
applications where this special steel is of 
decided practical advantage and where the 
demands in service amply warrant its 
somewhat increased cost 

That the properties of this material have 
been fully appreciated in some instances 
is proven by the large number of pur 
poses to which it has been applied both in 
this country, in England and on the con 
tinent 

Within the limits of this paper the ap 


plications, for nickel steel, which the 


writer has found during the past year’s 
special study of his subject, can be but 
briefly summarized 


As is well known, the advantages of 


nickel steel for armor plate have been 
recognized for some years, so much so 
that nickel steel, with or without chrom 
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ium, is now used entirely by the manufac- 
turers of armor plate in all countries. It 
is used also for the manufacture of am 
munition hoists, communication tubes and 
turrets on battleships, for gun shields and 
for armor plate bolts and also for the 


large safe deposit vaults made of harvey 


ized nickel-steel armor plates 


Nickel 


of forgings and drop forgings, 


steel is used for a wide variety 


including 
the axles and certain other parts of auto 


mobiles, marine engine forgings, shafting 


and crank shafts for government 


merchant marine, stationary engine forg 


and shafting and locomotive forg 


the 


ings 


latter including axles, connect 


ings ; 
ing rods, piston rods, crank 
links, 


also for forged 


pins, cros 


heads, link pins and pedestal 


bolts; rods f 


piston 
sea-wale 
pumps, It ha 
been applied for the manufacture of axle 


steam hammers and rock drills, 


Stationary engines, etc. 


not only for automobiles and locomotive 


but for electric, passenger and _freigl 


cars, field gun carriages, etc 


The advantages of nickel-steel casting 


are also being generally recognized lr 


specimens cut from coupons from 


nickel-steel castings can be guar 


nealed 


elastic limit of 50,00 


anteed to show an 
pounds, as determined by an electric n 





crometer, with an elongation in 2 inches ot! 


at least 18 per cent. In some locomotive 


now building, nickel-steel castings hav 


been used for all of the following parts 


Frames and rails, driving wheel center 


driving boxes, driving cellars, drawhea 


pocket, shaft, 
eccentric straps, equalizing beams, revers« 


rocker guide-yoke knees 


shaft, cross ties, lifting links and cross 
heads. 

Nickel-steel castings hav 
troduced for large hydraulic cylinders and 


for the crank webs of shafting, for pro 


also been in 


peller blades, rudders, large pinions, gear 


ing and gear-wheel blanks and also f 


plate rolls 
Rolled nickel steel in the 
billets, flats, 


variety of applications, 


form of round 


etc., has received a wide 


including bolts, | 


comotive staybolts, pedestal cap bolts 


rivets, bicycle chains, holding-down bolt 


for gun mounts and other parts of ord 


nance, 


oft nicke Steel tor fal 


The applic itor 


] 
and splice bars has been referred to 


the former speakers. It is about to be aj 


plied in this country for the manufactur 
f 


has been success 


of locomotive tires I 


full tbroad for this purpose bot 


v tested 


in England and in France, and also f 


the manufacture of frogs and switches 
There is little doubt but that in the ne 

future nickel steel will enter into bridg 

construction and for certain struct 

purposes. Its properties are especially 

tractive for long-span bridges and also 

cases where the element of freight entet 

1 


so largely into the cost of the structure 


to make lightness in construction a desi 
able factor 


Besides armor plate, nicl 
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Ist » a cConsiderabie extent I0l 
nd ship plate, and it has been 
Le ised abroad, espe \ Franc 
rti.lery plate, including plates 
1 the construction ot unit 
gon rtillery boxes, « dee KE 
It is about to be tried tor locomoti, 


reboxes and boiler plate, and these rt 


ts will be watched with considerabl 
rest It has also been used abroad for 
reservoirs for torpedo boats and fot 
s for compressed oxygen, carbon 
1, hydrogen, et 


Nickel steel enters into the construction 
rdnance to a considerable extent, espe 
lly abroad, including gun forgings, rifle 
irrels and small arms, revolvers, gun 
elds, powder tubes, projectiles, shrap 
shct, shells, etc 
In the form of wire, nickel steel has re 
eived many applications, including re 
stance wire as a substitute for German 
ver, wire cables for wet mines, torpedo 
efense netting, electric lamp wire as a 
ubstitute for platinum wire, umbrella 
wire, corset wire, and also a large number 
f special applications where the desired 
property is a low coefficient of expansion 
such as wire used in the manutacture of 
irmored glass, in the mounting of lenses 
mirrors, level tubes, etc., and for balance 
for clocks, measuring rods, measuring 
re, rules, pendulum rods, thermostats 
heostats, weighing machines, circuit 
re ike y 7 
High carbon nickel steels have ilso been 


ntroduced to a considerable extent abroad 


pecial springs, both in the form of 
t 1 flats. Quite a number of too 
eels n the n irke espe \ he fore vg 
¢ conta ) ert . _ 
Nick "7 _ “E? 
7) et-s ews t ¢ 
ss mountings 
Some of the lower nick: te wl 
wn into tubes furnish a ry stiff m 
terial with an elastic limit of about 100 
00 pounds, applicable for all sorts of ma 
bal n iction vhere eng il 
ghtness must be combined he field to 
ipplication of nickel steel is a wide 
n d after a few manufacturing diff 
ulties have been overcom this lass I 
ubing will be placed on the American 
rket 
One of the iost promising applications 
r high nickel steel is for non-corré 
! le ubing tor auton e boule 
— s statior ~ 
| t d irine condensers and 
g g t tubes I] thing ha 
nt] ‘ 1 duced on the An in 
Shelby ster i « Com 
any It is manufactured from a 30-1 
lickel steel furnished them by 
Bethlehem Steel Company The increased 
nitial cost of these high nickel steel tubes 


fully offset by the following advantages 


g ag 
First—Ohbtaining a practically non-c: 


sive tube, thus avoiding the expense of 
he frequent renewals due to the “pitting” 
of both iron and low carbon steel tubes 
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Secon Incre 
nd steel tubes 
Ss the ust 
Insure 
gnt al ( 
ecaming efmicien 
Phird—Thes« 
ire taken out I 
stee comp 1€ 
market price ol 
20 cents pel pt 
nicke 
t will probab 
to note from thx 
varicty of 


appl 


j pe 


United States is perhaps 
ications which have | 
r cent. nickel steels 
in the lead in 
of the higher nickel steels 


The wide range in physical properties ot 


steel 


nick 


Ss containing 


1 
Cl, 


doubtedly 


and the 


resulting 


rr the 


such 


ele 


as chromium, 


fre 111 


presence 


makes the 


— 
nicKke 


iron and 


engineer 


purposes for 


from 


some special element 
molybdenum, tungstet 
study 


-arbon 


in search of a 


an exceptionally 
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Phe ] 
Fore Ri 
Ma 
(sovernme 

Te 
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1inie 
] 
gned 
‘) the 


f physical operties 
s hoped tl th 

w of the physic 
tions of ni ster 
est among gine 
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physical perti 
‘Id us 


Special 


vlan tor 


id wa 
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1 
vel 
rd 
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trom 
Ita nay 
‘How t 


whi 


, 1 11 
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in the 


been mad 
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different 


sate 


is brief 


to 


in 
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advantage 


and 


pe 


each 


11lipe rative 
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Machine for Casting a Bolt. 


A Testing Station of the Bureau of Forestry 
at Purdue University. 


I 

| \ ga I ‘ 
prop I ( 
he of ed > 
Timber Testing S P 
versity l tavet | 


ev regio | f this s 
be under ‘ f Dr. W 
Conside 

comp en ' y 
a: 
io the tine 
Ch \ eu 
en f ‘  « 
° - 
t 4 


s 
French Strike Statistics. 
Ire 
| 
Rol 
4 
t 
x 
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ed netted the men 392,642 francs, and the 


63 compromised 799,890 francs, while those 


in which they were defeated cost them 
183,070 francs in lost wages \mong the 
trikes caused by proposed reduction of 
vages, the 6 successful ones are reckoned 


lue to the workmen at 24,638 francs, 


6 of compromise at 24,145 frances, while 


he loss inthe 15 cases of failure was 53,911 
franc Whatever is the precise method ot 
determining the mounts, they seem to 
1 e gore t dvantage to the work 
‘ n those cases that were compromised, 
Tive whicl if give due consideration, 
ve a good intluencs mm tuture 

hie \ of December 27, 1892, provid 
ng for conciliation and arbitration, has 
proved only moderately useful \mong 
the 512 ikes, arbitration was resorted 
107 times, and in four cases before the 
cessation of work The proportion § ot 
( n which this law was availed of 
herefore 20.89 per cent Che initia 

in arbitration, it reported, wa 
taken 60 times by the workmen, 15 times 
by the employers and twice by the two 


In 4o strikes the civil judicial authoriti 
ire said to have intervened of their own 
ccord The results have been negative 
In 42 cases, 35 times by refusal of the em 
ployers, twice by that of the workmen and 
5 times by that of both \ll told, the law 
has led directly or indirectly to the ter 
mination of 47 disagreements—not a great 
many, though enough, it would seem, to 
encourage further legislation of this char 
acter. One of the most remarkable feat 
ures shown by the statistics quoted 1s the 
large number of instances in which the 
employers, and the trifling number in 


which the workmen, were unwilling to ac 
cept the awards 
] 


which it may be inferred 


were, under this law, not of a_ binding 
nature 

The French Government has not of late 
shown sufficient firmness in dealing with 


strikers to suit all members of the capital 
Ist party 
he 
Indeed, there seems to be room in France 
Tor 


an 
oft 


assertion which could hardly 


made the nation’s partner, Russia 


some quite radical ideas on the labor 


\t a 
resolution was introduced in the Chambet 


MI 


stcle recent legislative session a 


Millerand, we believe, being re spon 


sible for it—which, as described by its 
enemies, at least, would render a_ strike 
compulsory when a majority of the work 
men were in favor of going out 


The Cost of Cheap Things. 

An account by 
test of 
cludes as follows: 
It 


panies will pay 


of 
con 


George J. Henry a 


1ecent impact water wheels 


is a strange thing that mining com 
high prices for each inch 
of water and then use it over cheap wheels, 
cheap only in first cost, but probably cost 
ing hundreds if not thousands of dollars 
of 
Some power companies are doing 


each year in their extravagant use 


water 


the same thing, except on a more magni 
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ficent scale. This condition of things is 


similar to that case, all too frequently met 


with, of cheap steam engines and boilers, 


whose extravagant use of coal constantly 
hard against 


keeps the owner’s nos¢ up 
me ‘here is, however, this 


the grindst 


good water wheel, prope rly 


difference: a 


set and cared for, will always be efficient, 


a good 


whereas 


if kept in good condition, 
team engine, if not in skilled hands, 1s 
more ap to deteriorate \ little nserva 
tive figuring will frequently demonstrate 
beyond a doubt, that a property struggling 
ong und t burden of indebtednes 
would be easily placed on a proper paying 
bas Ss DYN th use ot more efficient Wwatel 
whee 


A Set of Jigs for Milling and Drilling 


BY JOSEPH V. WOODWORTH 

\t page 1290 | cle crib d t fe \\ g 
n New York city machine shop | 

o illus ed he ell ire 1 s¢ 1 the 
ime shop 

In Fig 1 we have thre View Ot a Cas 
Iron punch-head used mM gang eyele pel 
forating machine These punch-heads are 
required to be machined accurately so as 
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of machine steel. Leaving 


smaller parts, we will take up the mac} 


gib at C, 


ing of the head proper } 

The work required to be done or 
punch-head consists of milling all 
square and true, milling the doveta 
and the gibway G, milling the ang 
forme’ face ) 1), drilling and reaming 
long central hole /: E, drilling four 
H for fastening the back plate wo | 
for fastening the bra key e h 

ie gib tight ¢ screw / and a1 
clearance lhe for the gib pinG. Thi 
ngs for the heads betore 1 ining 





ind gib urtace Vie wel r¢ g 
Phe n 1 ope was ( yMplis 
i large milling machine by means 
mple fixture and a large inserted 
milling cutter, handling casting 
time This fixture is nm strated 
I: rim l] g It dove l and cibwa 
ig Fig. 2 wa ed Ch ccommos 
eight casting rhe wor s locate 
machined se P are the side lo 
lugs, LL the rs for the side fast 
crews, and .\ the projection in whi 
end fastening screws are loc: ed Wit 
e the vert milling attachme: 
used I rst the dovetailed slideway 
machined with an angular cutter, t 
two cuts, one at each side; then the g 
way C was machined by substituting 
suitable cutter for the angular one 
all the surfaces of the castings were 
fectly square and to size, the milling 
this operation was done very rapidly 


The milling of the inclined formed fa 
































= 
TT a DD of the castings was done by handling 
FIG. I. THE WORK one Casting at a time in the jig Fig. 3 
ae inp - ~ 
ee ee ee ee = 
ft |: I L ch . 3 
_— — 2 —_— —s ame 4 
( ( j ( ¢ i N = 
/( N 
B bs B Bb B 2 Bi 
x A 
Castings Castings | 
} 
Ss 3B 4 
N 
= — 
B B B B B B } } 
lp lp |p |p E lp | 
or inne atid 
MG. 2. JIG FOR MILLING DOVETAIL AND GIBWAY IN PUNCH HEADS. WORK SHOWN IN 
POSITION 
to be interchangeable, and are handles mount of mate removed in this op 
during the course of manufacture entire] ation is indicated by the dotted ling 
by jigs. While the work done by the use arge formed milling cutter was used f 
of these jigs is very accurate and 1s ac this work 
complished rapidly, none of them are in Operation fourth was the drilling of 
tricate or expensive. The piece shown is the holes in the head casting. This dril 
about 10 inches long over all ing was done before milling the keyway 
The punch-head consists of (not count- for the brass key, because the long central 
ing screws) four parts: the head proper, hole HH had to be perfectly straight and 
of cast iron; the back plate I”, of machine reamed to siz 
steel: the punch key /, of brass; and the Fig. 4 is a plan partly in section of the 
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g It is of the box type with cast legs L was made to hold a number of castings at he body ns nes 


four sides The work is located by once The work is located and fastened leave locating seats for t work and w 
eans of the dovetailed locator A on a positively and with ease, and its removal a channel 1 for t pie O ag 
ichined seat in the bottom of the jig, when finished is quickly accomplished whic thre 


nd is secured by means of a swinging The clamp show) t tl front end is s plate , ' t} . f 


ip, not shown, hinged at NX and fas- made as to all f locating it quickly by 

ned al Z by a thumb-screw Phe locator means of the sma latch P whiel hinged Iril g 
\ is of machine stee ed to the 1 tl ( By s Nv pre v 
ae of the lig side by tw lat-head ack the hand It late e< 


e bushings for drilling the long hol vy reverting t g the 



























































FIG. 4. JIG FOR DRILLIN« 


aiup 




























M , sti 
( = y NG CROSS SLé | ( Vie Ol \ 
de tor the knurled-head locating pins Kv tood First, we have the back plate gil f mac ‘ 
which prevent them from turning or fall his is of machine steel and ts first milled n the milk ngular tte 
ng out. The hole // H is drilled fron nd squared all over, the milling of the being used to taper 1 ¢ rv dt ‘ 
both ends, half w iv trom eacl When formed edge t ( neide with the formed +] ] f 
reaming the tw drill bushings are. re face J) J) of the punch-head being don 9 
laced by others (one it the bottom fits ifter the drill ny ft the four screw hol he t 7 1 1 fe 
he reamet! while the upper mn hits the Phen Wt have the br Key | ( 1 ( I 1 
tem. In reaming this hole . eamer  « from the bat d cleaned up to n Howe ( { 
reversed is used, so that the cutting end Phe drilling of the two holes A in th should prove sugge for other work, 
s upward and the hole 1s reamed from brass key and the four J in the b plate they ustrate how te epet 
the bottom are all done in the one drilling jig. Fig. 6 vork may be done rapidly and cheaply 
For milling the cross-slot or keyway, The jig is made to accommodate a plat some thought is given to the devising 
the jig shown in Fig. 5 was used. This at one end and brass key at the other simple and inexpensive 
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Measuring the Power of Machine Tools. * 

Phe n ‘asec, output of electric tools is 

e \ Vay followed by a correspond 
g deci ‘ 1 the ist Of operation 

| I nd machine that are capable Ol 
dcubling their output capacity can natur 
ally be made far more economical in oper 
ation nt e which have no margin of 
crea Nn capacity Consequently, in 
small shops where the output of the tools 
has a tixed limit electric motor drive 
has found less favor than in the larger 
shops where the output has not reached its 
limit Higher speeds and greater cutting 
capacity must nevitably reduce the cost 
of manutacturing, and many tools are 
now built with this in view With motor 
drive the limit of cutting speed is meas 
ured «ot y the size and power of the 


motor 
Phe amount of power used by the dif 


ferent mi determined by each 


/ 


individual shop tor its own classes and 
conditions of work, but within the past 
few months some statistics have been ob 
tain-d which will form reliable data for 
approximate general estimates In oper 
ating machines in groups by motors allow 
ances have to be made for the friction of 


the shafting and belting Modern line 


shafting, however. 1s made in the best 
shops so that friction is reduced to a 
small figure \ 200-foot line shaft, 2 

inches in diameter, can in many shops be 
turned by the hands when not belted up 
Such a line shatt d its counters can be 


Opcl ited by electri powe! with about Es 


horse-powel Phe actual friction in this 
way consequently small, and it does not 
make an owunportant factor when some 
tWenuty-six hanger ire id usted to it. and 
running a group of machine tools Phus 
in the Buffalo, Rocheste & Pittsburg 
Railway shops at Dui Bois, Pa. such a 
line shatt driving a group of nine ma 
chines consumed in fiiteen minutes test 
a maximum of 10.43 horse-power and 
muininum of OSS, giving an average ot 
16 horse-powe1 In this group of ma 
chines there were sma ind large ones 
air irve Ones included I heavy wheel 
pres ft 50 tons, rie ne} wheel athe an 
Syg-inch Niles boring mull and a 60-inch 
planer tor cutting cast iren There were 
uso an emery wheel, a small wheel press 
band ind I Pond radial drill mM 


Operatiot 

The amount ! power consumed in 
starting up the heavier machines varied in 
the different tests from 2 or 3 horse-powet 
up to 65 and more Phus an 18-inch slot 


ting machine and a 62-inch planer required 


15.5 horse-power start up, but after 
wards they ran smoothly with 5.2 borse 
pow 

Che testing of single machines is prob 
thly more important than that of groups, 
ind the measuremenm tf power more ac 
curate. For instance in operating a planet 


*From a paper by George E. Walsh in 4 merican 


Electrician 
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and slotting machine together with drill 
presses there 1s always some difficulty ex 
perienced in apportioning the power, owing 
to the constant shifting of the load caused 
by the reversals of the planer and the slot 
ter. The maximum amount of power used 
for the reversals brought the average up 
to a high figure 
1] 


[In starting up the small tools even, thi 


loss first experienced is quite large \ 
single 40-inch wheel lathe with one too 
cuiting will, for example, require nearly 
5 horse-power, although steady running 
may later be made on '2 horse-power or a 


\ 79-inch wheel lathe 


maximum of 0.7 
with two tools taking roughing cuts on a 
pair of drivers, has frequently been oper 
ated on 4 horse-power after it was once 
well under way 

Mcdern heavy planers and slotters re 
quire, as a rule, about the maximum of 
power. A 60-inch planer, while machin 
ing a cast-iron cylinder. required at re 
versal 8.5 horse-power, but in the ordinary 
running 2 horse-power was sufficient. This 
constant shifting and variation of the load 
for running and reversal makes the opera 
tion of a planer by electric power far more 
economical than by any other method 
Likewise an 18-inch slotter that took 0.03 
horse-power for running with tools cut 
ting steel required at reversal 1.2 horse 
power. This shows clearly the difficulties 
in the way of grouping these machines 
with others to be operated by a line shaft 
where the speed is more or less constant 
Few tools shift the load so rapidly and 
continuously as these 

In some shops the grouping of machines 
to be operated by electric powel has been 
o carefully worked out that the maximum 
ie load of any group is com 
paratively small. Slotters and planers are 
grouped together so that the reversals 
come at certain intervals simultaneously 


} 


or separately. In this way the load can bx 


regulated iccording to needs By the old 


system of belts where the maximum of re 
versal of both of these machines grouped 
together came simultaneously, the avail 
able power was frequently temporarily ex 
hausted, and the machines brought almost 


ya standsti To prevent any such ace 
dent, the minimum of power employed 
had to be much higher than would be con 
sumed in the ordinary running Che re 


-ultant waste of energy was steady and 


In the modern machine shop, grouping 
the machines so that they can be operated 
together or singly by electric power is one 
of the most important factors. Experienc: 
has shown that machines which carry 
about the same load up to a given maxi 
mum can best be grouped together, whl 
those which shift the load frequently | 
tween wide extremes should be opera 
either singly or in pairs or groups b 
themselves. Thus, running emery whet 
drills, presses, boring mills, planers and 


slotters ina single group would not p1 
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duce good results either in operation o1 
cost Tool grinders, milling machine 
drill presses, rod drills and turret lathes 
are operated in single groups with excel 
lent efficiency. In fact, a 16-inch lathe, 
drill press and a grinder have frequent 
been operated together In a group at 
expenditure of only 1.9 horse-power 

too, in the face of the fact that the grind 
alone took at starting up nearly dou 
the amount of power required to run thi 
entire group when in motion. 

There is a wide variation in tools ru 
by any power, and this must be considered 
in estimating the measurement of — th 
power needed While the difference b 
tween the starting-up resistance and thx 
running resistance of a tool grinder wa- 
nearly 1 to 5, a 20-inch lathe cutting stee 
shows a ratio of only about I to 2; th 
starting-up power required by the lath 
was 4.7 horse-power, and the running 
power 2.5 horse-power 


Manufacture of Weldless Steel Pipes ard Shells. * 


BY HEINRICH EHRHARDT 

The consumption of tubes and hollow 
bodies of all kinds made of malleabk 
metal is not only very considerable, but ts 
continually increasing, partly on account 
of the incapability of cast tubes to with 
stand a heavy internal pressure, and partly 
owing to the fact that even where a mod 
erate pressure is employed, the great 
thickness of the wall increases their cost 
much beyond that of tubes made _ fri 
rolled iron The latter are still for 
most part manufactured from bent plates 
the edges of which are joined either by 
riveting, welding or soldering, notwitl 
standing the long-continued efforts of bot] 
manufacturers and consumers to do awa 
with such seams and to forge and roll tl 
tubes from a single blank These eft 
have been attended with greater succe 
since wrought tron has given place to mild 
steel as a structural material, the forme: 
metal being by nature ill 
stand the various modes of treatment 
either in the cold or in the hot state, espe 
cially the operations of bending, boring or 
piercing and welding, all of which tend t 
weaken the tube 

Although it may appear a simple mattet 
to pierce and draw out an ingot of mild 
steel when hot, yet many experiments 
were necessary lhe fe rea practical ind e 
nomical method was discovered. For mal 
ing tubes of smaller sizes up to 10 or 12 
inches diameter several processes hay 
been in use for the last ten years by whicl 
serviceable tubes are manufactured cheap 

\mone these the author’s own pro 

cess is one of the best known. consisting 


of piercing and drawing out billets, by 


means of which tubes of excellent quality 
are produced 
\ more difficult operation is the manu 


facture of tubes and hollow bodies of 


*Read at the meeting of the Iron and Steel 
Institute at Barrow-in-Furness 
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arge diameter, such as ring courses tor 


iler shells, furnace tubes, hydraulic cyl 
nders, etc., in which the abolition of 


decided ad 


his problem has only quite re 


iveted or welded joints is a 


antage 
ently been solved, previous 
led to 


For the preliminary operation 


ittempts in 


us direction having no practical 


sults 


ot 


reing the billet. a process patented by 


leichmann proved the most suitable, be 


g possessed of advantages which ren 


ered it essentially superior to the author's 


wn process The main feature of this 
ethod is that the upper and outer surface 
the cvlindrical billet is pressed against 
ie wall of the die immediately on the en 


the mandril, recesses being formed 





the inter of the die by which the 
et is firmly held, while the lower por 
1 1S press 1 forward as the mandt 
ntinues to penetrate it By this means 
< billet is « ongated by wut so to go 
er cent.. and the diamet he hole 1s 
f 
4 —— 
= Machinis 
FIG, I ROLLING WELDLESS RINGS 


--}' 
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FIG. 2. PLAN OF ROLLS 
from the first considerably larger than 
when pierced in the former manner by 


the old process, which is a great advantage 


in making large cylinders for subsequent 


rolling out in a rolling mil In some 


ases a single piercing operation suffices 


to make a b of the desired length and 


ross-section, but long cyl 


valls have to be drawn out to the re 
quired I] 
peration 


ing to th 


sired thickness of wa | OL spec ] 
mportance to give as larg diameter a 
possible to the inner rol vecause In rol 
ng out the sh is shown in Fig. 1 the 
ength d depends upon the d eter c of 
the inner ro [f the length d of the she 
excessive, the roll whicl passed 
through it will bend on account of the 
extra pressure upon the rolls necessitated 
vy the too great length of the shell This 
lifficulty is effectively met bv the a range 


ment shown in Fig. 2, which has been 
patented by the author Nevertheless, 1 
rder to ensure greater accuracy in rolling 
ut the rings it is a great advantage t 
make the diameter of the roll as large as 
possible \ccording to this tl wer ro 
Fos made to oscil ate during the ling 
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peration about the central pon 
the pressure s continously and ¢ 
buted In other respects the 
ent of the } resembles that 
rolling-1 1 the olling o 
rings s perl rined exactly 
hnannel oug I re I 
account . % greatel ] \\ 
the capacity of the 1 cing DI 
ly that of linary plate 1 
Phe cost 1 neg ~ eretore 
t 1 that ra p 
Since ( . I rie v 
description, the ‘ 
| e cheaply p 1 t] 
vete ring cle cing v 
hore u I ( 
ri ri net o 
I ss | est CACE ( ( 
. \ dt 

et | cognitiol wn | 
if 1 cCT¢ ( ( 
ring Wrsc ‘ 
purpose 
‘ hye yo opr ers 
ait Mm vo 1 Val 1 SS 
itors and centrifugals, live rofl 
ng mills, and 
where great trengt ) d \ 
bility 1s require 

The Reisho Forge & Ro 
manufacture single rings by th 


up to & feet in diametet 


length, and in order t | 


accurate workmanship and the 


led, the 


pecimens fi 


with which they are ro 

has forwarded a few 
tion 

Artificial Pumice Stone. 

Oliver J. D. Hughes, U. S 

) 


demonstrate 
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venly dis 
irrangs 
ot a tyre 
ut of the 


Lie Sammie 
ipidly, o1 


roximal 
ing 
no hiohe 
tes 
weladee 
( 
cy 
given 
esp | \ 
t« 
rd 
( 
Vil du 
ing Mulls 


the 
exactness 
( oOnipany 


ir exhib 


General at Coburg, noting the general un 
reliability of pumice stone both in grain 
and hardness, gives the t wing ack nl 
of the manufacture of material w 
gives better satisfaction lle says 
tt factorv of Scl che it Bietig 
] | — | 
hein n eV \ las ( 
Mal uf ( ring tif }) Ce ton 1 
I gt nd sam 1 ‘ ( \ for ~ it 
‘ 1 on . 
1 ( ere , ) ‘ yw 
- this manuf tried to adan 
S product to 1 purpose 1 
\ ( they 1 ‘ Phere 
\\ o f 
regard t dnc nd grat 
Che (1) 4 am We tated ents 
ree ot nat \ fu li 
eathe vax-cloth, felt d wood ine 
rie ‘27 a3 rd ind rT nd w 1 
liun rse grain, suited t tucco wot 
nd Iptor d particularly = i 
0] ng W « vl eTtore pa ite ( ) 
tt. hine-gT ned st e m0 t he wl t< ind 
rv polisl f wood and for t 20 (4) 
J 
ne of medium hardne with fine grain 
r giving the wood a surface f 
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re vanishing American seed drills and 


mowers (or reapers) are also pushing out 


the English Portable steam engines are 
tImost exclusively English origin: 
steam threshers, partly American. partly 
Cotton ginning machinery and 


ome entirely trom Great Brit 





n, milling machinery partly also from 


Germany and Switzerland: apricot crush 
from Germany 
An Interesting Keyseater Job 
Phe accompanying illustrations show a 
naster collet. together with a fixture and 
utter for rapidly and accurately machin 
ng the same ona Colburn keyseater Phe 
Het will be noticed to the right of the 
fixture in Fig. 1; it is of tool steel, and 


as a clutch ring 34 inch deep and 5-16 
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to be larger than that of any other Ger 
man stock company, unless it be the Ger 
man Bank. In view of the known magni 
tude of the Krupp properties it appears 
to American ideas ridiculously small, and 
indicates the relative conservatism with 
which such matters are arranged on oppo 
site sides of the Atlantic. Undoubtedly 
such an enterprise here would, if managed 
according to modern precedents, be inflated 
to several hundred million dollars on pa 
per. The object in forming the Krupp 
Company, however, was not to swindle 
the public, for it is a family corporation of 
the closest sort, all the stock except four 
shares, amounting to $1,000, being held by 
Bertha Krupp, daughter of the late owner. 
It may be presumed that an attempt was 


made to capitalize the properties at what 

















« 
FIG. I. THE FIXTURE, CHUCK AND TOOI 
nch wide, which is machined as shown 
the sketch, Fig. 2 This is completed i 
four operations, Fig. 30 showing the ap 
pearance of the collet after the first opera 
on The fixture is provided with accur 
indexing mechanism, and, atter the 
first cut has been taken with the double 
pointed tool shown, 1s swung around one —s 
quarter turn, and a=osinmilar cut taken 
his is repeated until the four cuts have 
been taken he separable bat used on the 
keyseater permits the work to be very 
isily and quickly removed from the ma 
hine and a new piece put in its” place 
Phe total time consumed in the above op 
eration is about 16 minute 
German Example of Capitalization. ee Re ere 
\ccording to the will of the late Fried- they were really worth, there being no 
q ch Krupp, the great steel-making and object in putting up the valuation If so, 
illied interests left by him have been it indicates what a small fraction of the 
{ formed into a stock company The cap- nominal wealth of our big corporations 


tal stock 1s 160,000,000 marks (slightly 
loss than $40,000,000), besides which there 
ire bonds to the amount of at least $28 
000,000, and possibly the passive securities 


imount to much More, put not as we un 


derstand the account The stock is said 


exists in substance 


Phe Miami Valley Machine Tool Com- 
pany, of Dayton, Ohio, are offering a cash 


prize of $25 for the best design of taper 


ittachment for their 13'.-inch lathe 
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Letters From Practical Men. 


For a Noise Making Speed Indicator. 
Editor American Machinist: 

I don’t see that we are getting very fast 
that noise gage that I have been looking 
for so long and that we are needing now 
worse than ever Noises are not only 
nuisances in themselves but they almost 
invariably tell of something wrong where 
they exist, and in stopping the noises we 
are almost invariably, directly or indirect 
ly, curing or abating some mechanical de 
rangement of which the noises are the re 
sult or the indisputable evidence Noises 
that do not tell of machinery out of order 
sometimes tell of things still worse: of 
machinery or methods not deranged, but 
which are essentially wrong from the be 
ginning. Changes from the noisy to the 
noiseless, or, at the least appreciable re 
ductions of noise, almost invariably accom 
pany the improvements that are successive 
ly made in mechanical operations, as nota 
bly in the substitution of the hydraulic 
press for the steam hammer. When the 
noiseless operation is reached in the doing 
of anything we have made great progress 
toward the better doing of it. 

Things must be expected to wear or 
otherwise get out of order. Chey are only 
at their best or most nearly correct for a 
short time, and they never improve, but 
always get worse; and as they get worse 
they always get more noisy, and with 
almost everything the question hangs as 
to how bad they shall be before we insist 
upon their correction or betterment [t 
should be possible to fix a point or a limit 
of badness beyond which things should not 
be permitted to go, and there are many 


things which are wrong that have to b 


FIG. 3 AFTER FIRST CUT 


tolerated merely because we can’t do this 
We cannot surely say, for want of a gage 
or standard of comparison, that the per 
missible limit has been passed; and so any 
one whose apparent interest it may be 
to do so can impudently impose upon us 
without immediate remedy 

I am placed at a certain hour of the day 
where I am exposed, not as a passenger, 


to the noises of the trolley ca To the 
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rmal noises of the car when at or near 
s best, when it is new and in good con 


on no one need object; but the car, like 


erything else, persistently changes and 
ver for the better. The wheels get flat 


dthe gear teeth wear or get out ot proper 


esh. How much thump or how much 
or rattle should be tolerated ? If any 


ill is permitted, and it probably must 
hen there is no fixed mark beyond that 


here anyone can have the authority to 


y thus far and no farther There are a 
nty of other noises to object to. all of 
em concomitants of derangement \p 


rently one of the readiest contrivances 
get demoralized is the electrically driven 


mpressor for the air brakes, and here, 


10, you have to stand it without a posi 


ve and ready veto. There are noises of 


he shop also which from the first tell of 


ings going wrong, but which are permit 
d to go from bad to worse because there 
no formal stopping place provided 
While we are still waiting—and not very 
xpectantly—for the noise gage, the things 
vhich the noise gage would help us to cure 
re not the only ones that are troubling us 
We need a speed gage almost as much as 
we need the noise gage, and, curiously 
enough, while the noise gage is impossible 
at least until it arrives—the speed gage 
will concede to be a very possible 
hing, and yet we are not putting it into 
ise in any effective way, and in fact the 


gage that I have in mind is not in use at 
ll. We do not want merely a gage that 
vill tell us what speed anything is going 

if we take the trouble to consult the 


gage. There are improper and dangerous 


peeds that occur from unexpected or at 
east unusual conditions, and sometimes 
ls» from don’t care, and we want a gage 
it will persistently and insistently tell 

so that we can’t evade it, when these 


inallowable speeds occur. Of course such 


gage must make a noisc We can shut 
ur eyes or turn them away, but we can’t 
) either with our ears. The natural way 


» attract a man’s attention is not to make 
ces but to make a nois¢ The eve then 
beys the ear, and if the noise is loud 
nough and repeated or continuous, you 
get the man’s whole attention Someone 
lse usually hears it, too, and that also is 
great advantage 
It certainly is no frivolous suggestion 


at an emery wheel or a hydro-extractor 


hould be provided with a tell-tale—better 
iv a shouter—and there should be little 
theulty in applying it The machine 
d in no case be made _ ny 
ster speed than that corresponding to the 
of its countershaft, so that the shout 
nuild be ipplied there and be eliable 
hen adjusted for the permitted speed as 
t on the wheel or machine itself Any 
trifugal device ¢ d loved 
mMduce a moven t of s ng coliat | 
ift, and this could as easily be made 
perate an elec 1¢ bell ] ¢ d yhereve 
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desirability by its absence in the matter of The Safety Valve on the Monkey Wrench. 


the automobile. There is of course a pet Editor American Machinist 
missible speed, and this should be unet Nothing that has appeared in y 
ringly determinable, with indisputable evi unns for a long time | seemed to me to 
dence and Warning when tl it speed 1s so h ppily w tin value « I nalvs 
exceeded \s it 1s now, there 1s no such re soning 1 pt I 
evidence of speeds and all is dependent ne { 1 { n setting 
upon the guess of the onlooker hes fortl \! G ticle t pag 
guesses have the \\ de t 1 oC I ccu 4 
on Street cars ive Deen positively as I I 1 v- 
serte o have een 1 I g t ) thre S( t 
speed I he cable W TIC was |] ng l sul ) \l 
p 2 vce \u » drivers are quite ipt ) (aris I 
err in tl ypposite direction and to declare ‘ 1 
that they are running or have been run The editor of ertain trad irnal pu 
ning at but a fraction of their actual gait shed mv im Ire comment n the f 
Laws or ordinances which limit speeds are lacy of 1 write 
more or less an absurdity unless there is) as happy witl new pair of 
proof of the actual speeds,*and these the 100 until the arrival of the next 
speed gage could furnish and its use would with reply which completely squel 
seem to be a necessity in the enforcement my puny argument 1h¢ vorse yet 
of any speed regulations, and the nois verted me to the faith of 1 idversary 
feature would be a necessary part of thi [ had hardly thonght f oth t 
contrivance TECUMSEH SwWIF1 since, feeling ecure mv new-found 
" — fait ) vy Mr. G \ l 4 
\ ae ( v Js find my 
Why Sheuld the Right Side Lead? te eg Tre se ‘inal belie 


Editor American Machinist: that I am tempted to craw] out of it. by 


Referring to W. H. W.’s query, and caving “I knew it w Salen betes 
your reply thereto at page 1330, I am rt Had I dissected the matter ever veep 
minded of a singular phenomenon which [| might have d ed what Mr. Gi 


has come under my observation, and is” wold | 


( \ ) ) { 

well attested, and so nteresting that it line betwee p or ' P 
may be worth place in your columns on the stud re ty wer different 

\ friend who has occasion to cast worms - te furthermot if d gon 
with coarse and deep threads, both right with p ’ f 
and left hand, realizes a loss of at least ketch 
75 per cent. more on the left hand than tumbled ot little enlightet nt 1} 
the right. not only in the foundry, but in y took the proble oc 
the machining \ll patterns and conver ver and ked at it [ supposed. f1 
iences are exactly alike, in foundry and ll side ut nevet ' d it , 
shop, except of course, with the differences mined the true inwardne f 
due to direct ns t hreads ind vet t t 1 p , ! 
has for vears beet IPOs ble to overcome ( ) fy 


molding and pouring e been tried, and = f n ' 
still the el ( i nes come mperfect o , " 
from the sand f app yund, aré 
porous and unsoune lt ere 

ny e exp t ‘ ‘ ( 
causes for this, I should be please ( 
know \fter studying upor for some 4 f ' ' 
re the my gges t] | uld - f 

nake ve»rg rk \ ( IiLoy It v t | 
hands | 1 it ’ d \l | \ Savs = ; 

I guess that’s the swer! ; \y 

\ne er pee ] t t | ‘ 10 ’ f 

ice | ¢ . hy ¢ ‘ \ “ 

yunted for g ead n 

9 Oo p ‘ ) iT | 
ict 1 r d Iw iVvs been 

mger, if the t e let nd t f 
f right hand ght be t 
ed frictio é vind 

es. causing 1 f f 
, ; 

hie le g : ! , 





here is a loss g as f e f 
good results in time and finish et 2 he mut of « 

Has this been the experience or ob fr 
servation of othe nd what is “the 





inswer’’: 
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To return to the original subject, I think 
Mr. Griswold has driven a peg that it will 
take some time to jump over As the 
writer who floored me on this subject is 
now an occasional contributor to the col 
umns of the AMERICAN Macuinist, I 
rather hope he will try conclusions with 
Mr. Griswold and I am_ uncharitable 
cnough to hope he will get licked as badly 
as I did Kk. R. PLAIsTeD 

| Nothing could illustrate better than 
this letter of Mr. Plaisted’s how necessary 
it is for an engineer to look upon all sides 
of a question and how easy it is for him 
to think he has done so when the contrary 

the case, nor could anything better illus 
trate the necessity for an open mind and 
for a readiness to change one’s opinions 
when new evidence or a more complete 
analysis is presented.—Ed. | 


Experience with High Speed Steel for Milling 
Cutters. 
Editor American Machinist: 

Having had good success in using high 
speed steel with lathe, planer and milling 
tools, I, like Mr. Hess (page 1301), deter 
mined to try gear cutters made from a 
well-known brand of high-speed steel 
sclected for my trial a heavy automatic 
rack cutter built by the R. K. LeBlond 
Machine Tool Company especially for 
heavy work. My experiments were made 
only on steel, as that was the only material 
worked on this machine, and below will 
be found the result of five trials, the table 
patterned after the one published by Mr. 
Hess. 

lrials Nos. 1, 2, 3, 4, cutter was a regu- 
lar 6P cutter; trial No. 5, cutter was a 
regular SP cutter 

On trial No. 1 the cutter was in good 
condition after running 6 hours. This was 
‘dopted as a standard for 6 pitch cutters, 
cutter of the pitch being now "sharpened 
every 5 hours. 

On trial No. 2 the cutter was in good 
condition after running 4 hours and 35 
minutes before needing grinding 


On trial No. 3 the cutter was run 3 


Surface Speed 
per Min. 


N Material of Cutter 
o Work. Steel. 


I Cold Rolled ‘Novo’ 75 feet 
2 do. do | ae 
3 do do. 70 «(| 
4 do. do. os 
5 do. do. ss * 


TABLE SHOWING RESUI 


hours and 25 minutes before needing 
grinding 

On trial No. 4 the cutter was run for 1 
hour and 10 minutes before needing grind 
ing 

Trial No. 5 was adopted as a standard 
for 8 pitch cutters, cutting two teeth at 
one time and running 5 hours before need 
ing grinding. 

In no case were the cutters badly dulled. 
They were kept flooded with lard oil, 
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which probably accounts for the higher 
surface speeds maintained than were given 
by Mr. Hess 


factory that I am adopting high-speed gear 


These trials seem so satis 


cutters as fast as possible. 
J. A. LEBtonp, Supt. 
Cincinnati, Ohio 


Measuring the Length of Belts. 
Editor American Machinist: 

[I enclose a tracing of a device for 
measuring the length of a belt on a draw 
ing I have found it very convenient, 
especially when a belt runs around idlers 
and also when one pulley is changed fot 


different rates of feed and a binder pulley 


is used to take up the slack belt In the 
sketch a is a wheel, knurled on the rin 
and 2 inches in circumference; >) is a pin 
ion containing six teeth driving c, a gear 
with thirty-six teeth. In the side of ¢ is 
a dial, graduated as shown All are car 


ried by the frame d. On the side of ais a 
mark which stands vertical when the 
pointer for the dial stands at 12 or o 

When using the device, it 1s only neces 
sary to keep count of the revolutions of 
the dial to get the number of feet, and 
the inches will be shown on the dial. By 
using another set of gears the objection 
to counting the revolutions would be reé 
moved, but it would make a more cumbet 
some machine 

It seems to me that a device of this kind 
would be useful for measuring the cutting 
speed of the new tool steels. S 

[Under the name of rotameters similar 
instruments are in use for measuring the 
speed of lathe work.—Ed. ] 


The Velocity of Objects Floating in Running 
Water. 
Editor American Machinist : 

The question whether a body floating in 
running water can travel faster than the 
water has proven a debatable one, and 
not the indisputable fact that the reading 
of Sir Samuel Bentham’s logic at first 
caused me to believe it. Mr. DuBois, at 


Feed per Feed per Potal Length Duration of 


Revolution Minute Milled Test 
038 in 3.4 in. 165 feet 6 hours. 
.038 °° 3.5 °° 85% “* 4%“ 
755. ~~ sg ** 81% ** a 
el —-. * 32 si r%°*° 
oss * 55° > 5 


PS OF THE FIVE TRIALS 


ite 


page 1189, comes to the directly opposit 
conclusion, namely, that under no condi 
tions could the speed of the floating body 
exceed that of the water, but I am unable 
to see that his conclusion follows as a 
matter of course from his reasoning. It is 
undoubtedly true, as he says, that the 
successive lavers of water from the bottom 
up move each at a greater velocity than the 
preceding layer, and that therefore a float 


ing rigid body would acquire the average 
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velocity of the water it displaced, whicl 
would be less than that of the water 
or near the top of the stream, but that 
fact does not seem to me to afford a fom 
dation for the conclusion that the body 
can never go faster. 


If we assume the water to be moving 











Rreeuntunneters 
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ay 
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INSTRUMENT FOR MEASURING THE LENGTH 
OF BELTS 


? 


over a level bed, under the influence of 
some other force than gravity, then it 
at once evident that a body floating in th 
water could under no conditions mov 
faster than the water. There would b 
that case no force tending to move 
body along other than the friction of the 
water and its resistance to displacement 
But when the body is floating in a stean 
running downhill the conditions are quite 
different Even when the body has at 
tained the average velocity of the displaced 
water, it is still urged downhill by the 
component of the force of gravity acting 
parallel to the surface of the stream, and 
the fact remains that there is nothing t 
resist that force except the friction of the 
water and its resistance to displacement 
It is tru 


equal weight of water is urged downhill 


neglecting air resistance 
by the same force, but the reststance of 
the water to the passage through it of 

portion of the water is greater than that it 
offers to the passage of a rigid body. Here 
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Schuring at 
that 
the 


illustration offered by Mr 
namely, 


to 


ge 1194 comes in very pat, 


resistance offered by a crowd 
ssage of a body of marching men is less 
an that offered t the 


number of 


passage of the 


me men walking indepen 
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tly Howarp A, CoomBs 


System Goes to Seed. 
Machinist : 
Mr 


litor American 


rhe keynote of 


ge 1293 


ler some 

ich produced first 

int which | | 
Mr. Falconer, 


he management of 


WISTI¢ d 


the S\ 
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ad system superfl 
Yet 


other 


uous point 


uld be alter many men 


managers 1n respects 


ire hard to approach when it to 


comes 
hanging their own orders and where that 


yrremen and 


the case fi men have to put 
ip with them 

\s far as production and discipline are 
the 


‘ontrols results and nothing will destroy a 


mcerned, the foreman is one who 


foreman’s interest in his work quicker 
than to know that he is expected to enforce 
a lot of stuff 


in and that his efforts to better conditions 


which he does not believe 


will not be appreciated. It is like doing 
tools It can be 


like 


good work with 
done. 


p¢ oT 


but Foremen are human 


other people and, under such conditions, 


with few exceptions the result is that they 


either get into a rut or get disgusted and 


quit 


AMERICAN MACHINIST 
Mr 


th it 


reply to 


In 
wish to state 
and th 
Riddel 


Value 


deductions 

letter \Ir 

discussing 

ind proposed cl 
the very 

which Mr 

those who have to 


] } 


and sna 


plies 


conditi 


bata ' 
uid S¢ \"¢ 


ng definite inf 


ing and fit allowances 


or that standard is of 


importance, but it is of vital importance: 


that the standard adopted conform to 


some 


law, even though 


However “eminently satisfactory” 
Riddell’s did or 


his experience or hopes do not 


curves will prove t 
the 


SO obvi 


warrant 
adoption by others of 


ously devoid of all law 


any curve 


In the first place 
the author finds nothing in the postulated 


conditions to lead allow 


one to select an 


ance curve whose equation is of the second 


an unfortunate break in the 
nge in design with 


ld 


Curve 


Che fact that 


tem does 


not 
ystems are tl 


( that some 


gulation mea 


matt 


good. The 
I 


il arge 


i8 inches 
necessaril 


same 


a | 


mentioned, alth 


] 


ous considerath 


occasion 


refused one night 


hold of two 


l times 


to obs r\ 


1 
irda 


s Wel 


appened 


tion: it 
100O 


Allowance for Press Fits 


America 
John 
‘Fits 


page 1136 of the 


Editor 
In Mr 


pape ron 


dell has 
some points wh 
and overlooked 


sential 


unint 


n Machinist ° 
Riddell’s dis 


] satte ? 
and Fitting, 
current volume, 


11 


entionally misinterpreted 


ich he proceeds to discuss, 


others which I deem es 








1442 


AMERICAN MACHINIST 


Issued every Thursday by the 


Hill Publishing Company 


World Building, New York 
Also published at 6 Bouverie Street, London, FE. C. 
Correspondence on mechanical subjects solicited. 
Vame and address must always be gitven—not nec- 


wrily for publication 





Address all business communications to the A meri- 


wn Machinist. Matter for reading columns may be 
addressed to the Editor 


Subscribers can have address changed at « 


id, 





Give old and new addresses. Date on wrapper 
denotes end of month in which subscription expires 
Subscription Price : 
$4 per year, postage prepaid, to any post office in North 
America, $5 in all foreign countries except Europe ; 
Twenty-five Shillings there. No back num 
bers beyond current year For sale 
by newsdealers generally. 

European subscriptions served by the AMERICAN 


Macuinist Co., Lrp., 6 Bouverie St., London, E.C. 


Entered at New York P. O.as mail matter of the second 


class. 


Cable address, ‘‘ Macuinist,"’ N. Y. 
Lieber’s and A Ib C Codes, 

Of this issue of the AMERICAN MACHINIST 
17,250 copies are printed. Total for 19038, so 
far, S82.850 Vone sent regularly free. None 
taken back from news-stands Vo hack num 


ders beyond current year 


Contents. a 


Chilled Machine Tool Way > Se 
Engineering Reminiscences—X NI 1419 
The Bursting of Emery Wheels.... 1421 
The Chemistry and Physics of Cast 


[ron in the Light of Recent 


Knowledge ‘ . 1424 
Echoes from the O1l Country [420 
\utomobile Construction 1427 
New Electric Furnace 1427 


Machine for Cutting Circumferential 


Grooves in Steel Rolls—A Sim 


ple Chain Rivetet 1428 
\ New Case-Hardening Process.... 1429 
Nickel Steel, Its Properties and Ap 

plications 1429 
Special Machine for Casting a Bolt 1433 


\ Testing Station of the Bureau of 


Forestry at Purdue University... 1433 
French Strike Statistics 1433 
The Cost of Cheap Things 1434 


\ Set of Jigs for Milling and Drilling. 143 
Measuring the Power of Machine 


Pools 1430 
Manufacture of Weldless Steel Pipes 

and Shells 1430 
Artificial Pumice Stone 1437 
Turkish Trade 1437 
\n Interesting Keyseater Job 1438 
German Example of Capitalization 1438 
Letters from Practical Men 1438-1441 


Chilled Machine Tool Ways . 1442 

Why the Relations Between Two 
Competitors are Cordial 1442 

Combinations of Capital and Labor 1442 


The Metric System in Canada 1443 





AMERICAN MACHINIST 








Chilled Machine Tool Ways. 

The article in another column of this 
issue by Mr. Hess will, we doubt not, re- 
ceive the attention which its importance 
deserves. That it is commercially feasible 
to harden the wearing surfaces of castings 
and at the same time prevent the forma- 
tion of the unsightly blow-holes which 
often disfigure tools of the best grade, 1s 
a fact which should not escape attention 
Mr. Hess has done this, not once nor 
twice nor occasionally, but as a feature of 
everyday work, and while many will be 
disposed to doubt the feasibility of regu 
lating the chill to the degree of nicety de- 
manded, such doubts will not prevail 
against actual accomplishment 

The reference by Mr. Hess to the repu 
tation which American iron has always 
had abroad, of being softer than Euro 
pean, and especially English, iron is of 
course pertinent to his article. One of the 
things which we have never been able to 
understand in this connection is the fact 
that, until the chemistry of iron became 
better understood and we learned how to 
make proper mixtures of our own iron, it 
was the universal custom in this country 
to import Scotch pig iron, and to pay a 
round price for it, in order to use it as a 
softener of our own irons. Of course it 
may still be claimed that we used so much 
of the Scotch pig as to make softer re 
sulting castings than were made abroad 
but the practice demonstrates, neverthe 
less, that this country is the home of 
hard iron and that Scotland is the home of 
soft iron. It is not to be supposed that 
we used as much Scotch iron as was used 
at home. Here it was used in relatively 
small quantities, and for its special prop 
erty as a softener. There it was neces 
sarily used in much larger quantities, even 
if not as the chief constituent, and it ts 
difficult, if not impossible, to reconcile 
these facts with the reputation which 
(American castings have for softness and 
which British castings have for hardness 
Moreover, we know of many who, like 
Mr. Hess, have had ample opportunity tor 
making comparisons and whose conclu 
sion is the same as his, that the usual 


impression which prevails abroad is un 


founded 


Why the Relations Between Two Competitors 
are Cordial. 

Smith and Jones are competitors in a 

certain line of mechanical products which 


} 


comprises all of Smith’s work but a por 


tion only of Jones’ Smith wanted a large 
precision master gear and wrote to Jones 
for an estimate, which, in due time, was 
received. Smith thought the price submit 
ted too low for the grade of workmanship 
required, but, having entire confidence that 


Jones would do his best in any event, he 
rdered the gear In due time it was re 

ceived, together with a bill in accordance 
with the estimate On being subjected to 
the most rigid tests the gear was found to 


meet every requirement of a precision job 
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and a check for the amount of the bill was 


sent 

Some time later Smith was in Jones’ 
shop and was asked how the gear suited 
him, to which he replied that he could 
ask for nothing better. Before leaving thi 
shop he was told, incidentally, that the 
actual wages paid for doing the work ex 
ceeded the amount of the bill by. more thar 
two to one. Nothing more was said, but 
on returning home, Smith drew a checl 
for the excess and mailed it to Jones, say 
ing that the gear was a splendid piece of 
work and he thought it cheap enough at 
bare wages 

Needless to say the competition betwee 
the parties has not since then been of a 
bitter character. To which of the parties 
shall we award the greater credit—to 
Jones for carrying out the work in accord 
ance with the spirit of the requirements 
after he found it to be a losing job and 
without so much as mentioning the loss 
until the bill had been paid; to Smith for 
trusting him to do this although feeling 
the price to be the result of a mistake; to 
Jones for having earned this reputation, 
or to Smith for paying the loss on the 
principle that the work was worth it? 

Such statements are apt to be received 
with incredulity, but in this case the facts 


are as we have stated them 





Combinations of Capital and Labor. 

Under this title the Monthly Review ot 
the National Civic Federation for Septem 
ber has brought together an unusual col 
lection of facts and made some striking 
comparisons of the methods used by com 
binations of capital and labor with a view 
to showing that their objects and methods 


are essentially the same Whatever may 


be the views iny individual upon this 


subject. he cannot fail to find much that 1s 
interesting in the comparisons made and 


the conclusions drawn The article is far 


too voluminous for us to give even an ab 


stract of it, but the following extracts from 
the introduction will indicate its trend: 


‘That excessive competition is an evil 
is recognized by everyone when it occurs 
in his own business. It is recognized by 
| 


capitalists, by farmers, by the professional 


classes and by Wage-earners Phe epithets 


used to describe it testify to the dislike of 
it. Excessive competition is ‘destructive,’ 
‘unfair, and ‘cut-throat. The ‘price 
cutter,’ ‘underseller’ and ‘rebate giver’ are 
as unprincipled in the eyes of the merchant 
and railroad manager as the ‘non-unionist’ 
and ‘scab’ in the eyes of the trade unionist 
“Volumes might be filled with accounts 
of the efforts and methods both 
ists and laborers to do away with destruct 
ive competition 
is the fact that the methods of the tw 


classes are similar. They all agree in the 
one policy of combining as many as pos 
sible of those who are competitors in at 
igreement not to compete with their fel 


} 


lows beyond a certain point and to de 


effectively with those who will not enter 

















October 8, 1903 


The 


‘association,’ 


to the agreement capitalists call 


emselves an an ‘exchange, 
‘corporation, 


mmonly call them 


a ‘trust,’ or even a 


pool,’ 
1 d the 


ves a 


workmen < 
‘union.’ 
\ll originate in what they consider the 





olute necessity of doing something to 


eep competitors from ruining one an- 


her, and all are open to the 


good 
g 


ich originate in self-pro 


temptation 


overdoing a thing and car 
eir methods, wh 


pub “ 


tion, over into monopoly and 
ienace 

The blacklist Isa 
milar in object to the 
the 


hitelist and the label, either of the Con 


and 


ind black 


boveott 


form of 
boycott 
st, but reverse in method, are the 


umers’ League or the union Phe 


bel, in some trades like cigar making, 


lothing manufacturing, and breweries, 


vecome a powerful instrument for direct 


ng consumers away from ‘unfair’ estab 


ishments toward those which accept the 


inion conditions of hours, wages, and em 


oyment. The Consumers’ League, com 


posed in part of wealthy society women, 


grants its label only to those manufactu 


rers of women’s wear who pass the stan 


lards of its inspectors, and their names 


ire published in its ‘whitelist 
“While combinati 


ibor strive to bring all 


ms both of capital and 


competitors into 


their fold, they also agree in trying to 
mit the numbers of competitors Phe 
inions have initiation fees, examination 


of candidates, and limits to the number of 


pprentices Che associations have initia 


ion fees 


and sometimes mitation to 
nembership. When union or association 
passes from mutual protection to mutual 
iggrandizement, the change is likely to ap 
pear in higher initiation fees or strictet 
limits on admission, as when New 


York 
Stock Exchange resolve Ss to 


] 


nembpers 


Stone 


New 


admit no more 


Cutters or the 


‘Both classes ot thes com 


Nations es 
tablish minimum rates, the one of prices 
ind the other of wages, and these rates 
ire based on the necessi ies of the we ikest 

ynpetitor, as may be seen in the case t 
passenger fares on railroads. Professiona 
ssociations, such as those of physicians 
ive a minimum scale of fees, sometimes 


heially promulgated as a part of code 
ind sometimes di 


Many other points of ri 


more or less refined, might be noted. Riva 
mbinations and jurisdictional fight re 
is troublesome when occurring between 
ulroads invadi g each other’ territory, 

vetween robbers issociations and man 
ifacturers’ associations, as when occurring 
vetween the carpenters’ unior nd the 
voodworkers’ union. and oth ind t 
fights compel some sort of a working 
igreement to be brought about Whet 
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verbal 


those 


agreements to 


exclusive alliances by which 


mbers of both associations are shut 


t trom business and work 
“Ty | ] » is — 
Phe conclusion ilmost iney le that 
» matter how the courts and the legisla 
1 } . 
ires treat these combina hey iré 
the product of necessity nd as ch must 
hye ecognized | some cast ‘ 
T ds cy ‘ res io! ed i CCE SaTy 
no miv tot p! eK t ( mel ers 
mut also tor prote { ) he p ) nce 
e-cutting < disc n it n etween 
' : 
_ mpe»rs whicl cit T cs { ) t ~ T 
oe hes | , 
‘ \ lustry dep ) 
it 
The problem regarding a of these 


I 
combinations is not how to suppress them 
how to preserve thei 
vent the excesses.’ 
Following this, under 
sociate d Labor and \ssociate d ( apital, the 


methods of the two classes of organiza 


tions are considerable detail, 


presented in 
means of extracts from thei 
Perhaps the 


ften by con 


and resolutions 


stitutions 


most striking of these is the action of the 
New York Clearing House Association in 
requiring its members to make collection 


out-ot-town checks 
New York Clearing 


\ssociation are the ‘effecting 


1 plac t the d i\ exchange s between 
the several asso¢ ted ] int ine e pay 
ment the same _ place f ‘ n 
resulting trom such exchangs ~ 2 
ut l tion te ib Y necl 
nisn he Clearing H \ 
du 2 the pas Ire V¢ p cle | 
( t com 1 or \ ‘ 
Ni \\ York ma s 1 VI rile 
ms, with heavy penalti i lation 
‘No ilecting b } | ] ’ 
ra red 1\ ill Ww HY ) Té WeT 
eturn for or o1 i charg 
r make in any form, whether of interest 
onl b lances oO! ( \ ( 1 nper 
1on herefor \ ect g ) i 
g v of violat v ( t pay 
the sociatiol ( It DS5.000 nd I 
( I 1 Seco | \ ecting 
val hay ils t ‘ 
SSOK n be . f re 
privileges dire nd, if it 
S member expel ri 
0 xpu nf O1 
dep! Ving it oft rex e Cleat 
ng House, is practic eqi ent to dr 
ng ank out of b 
( irticle cor ck } n 
lus pt blem gen \ amit tes t 
ys ‘ gent p rie ft the day t ¢ 
be met by c1 ! ecrimin 
sin ) ce ( be me 
\ idid ane , 





The Metric System in Canada 
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Some New Things. 

ELECTRIC DRIVEN MILLING 
\ step the of 
which the motor is becoming a part of the 
in the 


MACHINES. 
evolution by 


ALLY 


in process 


machine which it drives is shown 
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The bench is provided in the front and also 


in the top with several holes into which 


the tubular stem of the clamp is thrust. 
The stem should fit the hole as accurately 


as possible without binding. The levers 

















BROWN & SHARPE MILLING MACHINI 
WITH MOTOR DRIVE 
accompanying pair of milling machines 


with Crocker-Wheeler motors mounted 
thereon. The connection between motor 
shaft and main spindle is by a Morse 


chain, which, with all the gearing, is com 


pletely enclosed. The motors operate on 


the multiple voltage, four-wire system, 





; B. 
F 
We) 
) 
Vs 





t \ 
if et Y 
“American Ma 
\ WOODWORKER'S BENCH CLAMP. 


giving six base speeds, which are doubled 
by field resistances and again by the back 
A 


shaft, which 


gears. hand-wheel will be seen on the 
motor is for the purpose ot 


turning the machine by hand to a position 


in which the back gears will drop int 
mesh. This iS a webbed, not spoked 
wheel, in order to avoid danger to the 


operator’s fingers when the machine is in 


motion 


WOODWORKER'S BENCH CLAMP 


The cut shows a handy clamp for the 
others. 


patternmaker, cabinetmaker and 


CINCINNATI MILLING MACHINE WITH 


MOTOR DRIVI 
being in the position shown by the dotted 
lines the thrust the bench 
the required distance and when the lever 


stem 1s into 


is moved to the full line position the piece 
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clamp holding a piece against the front 
the bench. This is the invention of N 
Kristensen Teilborg, Wausa, Nebraska 


MILLING MACHINE 
This is a tool of a heavy pattern. T 


spindle, which is 5 inches in diameter, 


a threaded nose, as shown, and runs 
self-centering bronze boxes provided W 
means for compensating for wear. T| 
counterbalanced saddles for the spind 


arbor support are gibbed 


adjustable 


fi rT the 


uprights 


and 


the (which are fr 


heir 
fitted 


elevating screws 


and t 
shaft 


cither side) 


operated by a with graduat« 


dials reading to thousandths of an in 
The spindle has twenty changes of spec 
through gearing which is located 
driving cone and controlled by a lever 
the sid2 of the bed Phe ible, which |} 
working race io feet | ng ind . 
inches wide, travels on flat ways to wh 
it is accurately gibbed nd has a powe 
quick return driven by an _ independet 
countershaft. It can also be operate 
the usual hand-wheel. The feed for tl 
table is driven through gearing, in tl 
tios of 13.5 and 27 to 1, from the five 
step cone driven by a 5-inch_ belt, 
largest step being 23 and the smallest 
inches in diameter. The rates of feed ol 


tained range from 3-64 to 3¢ inch per tur: 


of spindle, the changes being easily mad 


by means of a lever to the right of 


table. The maximum distance obtainabl 


ntet 


from the surface of the table to the ce 
the minimun 


the 


of the spindle is 28 inches; 


2 inches. The-greatest distance from 
1 


end of the spindle to the tailstock spindle 




















ING 


clamped the 


to be held 1 \s 


lever is moved a little beyond the straight 


S secure ly 


line it is securely locked until moved by 
the operator. The small figure shows the 


MACHINI 
is 37 inches and the least inches The 
weight of the machine is 25,000 pounds 
It is built by the Becker-Brainard Milling 


Machine Company, Hyde Park, Mass 











>” 


— 
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NEW PLANER and can be operated from either side of quate nd the last t einer t 
he accompanying engraving represents the machine. The down feed is of extri nce Many ‘ g 
32 and 48-inch sizes of a line of im- length and equipped with micrometer ad for the rooms provided and a1 mpelle 
ed planers redesigned throughout to justment. The counterbalanced side heads to ma ently ) 
them to the increased duties im- are of the compound slide type, giving the 
| by modern shop practice. The d tools wide range of trave nd can be f S 
esp 9 \ Sible 
e gi\ 
( fo. : 
my Y ) Lee i 
ct oo 1 } 
Ce Vv i 
eing eCXDp ‘ | ; 
t tl go] ract provid 
rge enoug! pEC\ ecessity f 
( plic iling the ( ‘ phy ( 
The situ es the fact tl 
stitutions I ning re ilways poo 
| e Sibley d yal en ‘ needs t quar 
r of a million d provide needed 
facilities, while the niversity as a whol 
is plans matured which need a million 
for their realization. Unless funds can be 
tound t g it the number of 
L tude | e aden ely restricted an 
het 
\ I PLANE 
soe : , : rae j Technical Publications. 
gn is now a heavier one in all respects, below the level of the table when not in 
nd the bed which is increased in width use The American Tool Works Com I m and Lubricatio By Wm. M 
at , : ) yor lh now | 
tween the V's, braced at short intervals pany, Cincinnati, O are the build 5 §2X6-1nk Page \ 60 
: . Hictratins | _ bE ee ria] 
heavy box girts, and strongly rein istra Phe Lubrica 1 Pub 
tn a : \UTOMATIC FEED FOI PRIGHT DRILI Re a Fe ; 
ed at the central portion where the ee : t pany 
° ] ‘ut shows drill-press attachment my . 
ire mounted, is made of such a Che « , i ; cee rh u 11 ( nd f 
—— Veal recently patented by Howard N. Hinckley, 
ng that t se 38 VETy¥ littie verhang ‘ az lip I ! \ 
: Hartford, Conn It would be applicable 
he table when planing full length. The la i 1 be _ \ i qf f fi 
lig , to single dri r to gang dri 1O1 
shifting mechanism, the arrangement . nal ( t rication 
‘ i f repe vi I he cam shat 
evating tl | V powe } teed ) f ‘ 1 
rah) 1 
" mw | ement, preferably LD 
( re clearly W \ sate ; : ‘ ‘ 
\ ) \ by nange geal y in 
1, | ‘ rf 
, r m ( url TO each 
ve drille« , 1 on shown the dt 
oly Ol nd the rt f 
| Ss I. 8 ( P \ | 
104 5X) 
i ) | Ww 
1 Manel 
l2 I. Van N New % 
oO 
‘ 
ws 1 ‘ DD 
} ad « ( 
( p 
| | . 
‘ { ; 
i 
| cy 
TOMATIC FEED FOR UPRIGHT DRILI ind is in fact so large s to embarra . 
itl rities | ( C21 ration \ I “ . 
. P| ' ‘ 1 1 ' ’ P ~ a it ) ‘ ll 
iw device prevents the table trom then largest in the history of the depat 
befor ] | ' ' “nd ; I t ‘ | 
rting before the operator is ready The ment, was, in the undergr: e cours 
, 1 wea ve) —_— , , , gives explanatio1 f the m, vd 
ids on the rail are made right and left 886 and about 900 all told This year the ) L ol \ 
permit of planing close together; the total will probably exceed a_ thousand & comp nmetical  problen 
dles are graduated for angular planing Lecture and class rooms as well as labora Le I nver n  tactor r gage 
teeds are automatic in all directions, tories, shops and teach staff are OInt 
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Preliminaries for an Inter 


By 


Engineering 


urban Electric Railway.” Ernest 


Gorlenbach 


with five illustrations McGraw Pub 
shing Company, New York. Price, $1 


We have here an exposition of the meth 
ds of making the preliminary determina 


ns of the general character of the equip 


ment of a cross-country electric railroad 
It is the report made on a proposed road 


for which estimates had already been made 


bv a manufacturing and which 


company 


ere materially modified and reduced by 


the examination mad Starting with the 
census figures of the population to be 

ved and proceeding with figures for 
gross receipts per head of population and 
per mile of track tor roads which are sim 

ly situated, an estimate of the probable 
vross receipts made which then becomes 
t base figure for the permissible outlay 
for the road The various factors of cost 


then adjusted to one another in order 
SCCUTE the be 
tlay The 


remely 


st results possible with this 


methods followed are ex 
and 


the 


acks 


practical and common sense, 


of 


manner in which a capable engineer att 


the book is an excellent account 


probl Ws 


Personal. 
\ 


nected with the tool-making and precision 
the Pratt & 
Whitney Company, Hartford, for the past 


(Charles Francis, who has been con 


machinery departments of 


will sail 
from the 
Maru” Mr 

been engaged by the Japanese Government 
the 


October 15 
“Nippon 


Francis has 


two and a half years, 


San Francisco’ on 


for Tokio, Japan 


] 


as instructor in mechanical 


depart 
ment of the Tokio Koto-Kohyo Gakho, or 
the Tokio School ot 


He has had several years’ experience 


High Technology 


as 
instructor in mechanical having 


n matters, 


been connected with Clark University and 
also the Chicago University in similar de 
It is expected that he will re 


As 


partments 


main in Tokio three years a mechan 


ican and workman on precision machin 
ery, it is to be doubted whether Mr 
Francis has any superiors. Readers of 
the AMERICAN MacHiINist will recall the 


Michelson 
eter, published in 1901, it being made pos 
sible of to de 


termine of of 


description of the interferom 


by the use this instrument 


to originate a standard 


length in wave lengths of light, the con 


truction of this instrument perhaps re 


quiring more perfect workmanship than 


called for on any class of manufacturing, 


the 


al 


save, possibly, most perfect astron 


The first interferometer 
Michel 


Francis, and 


omical apparatus 


made from the designs of Prof 
Mr 


instruments 


son was constructed by 


several later of this class 


which occupy an almost unique position in 


the mechanical world have also gone 


through his hands 
Mr 


new field of labor 


The many friends of 


Francis will wish him success his 


In 


Seventy-one 6xg-inch pages 
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Obituary. 


John Owens, old 
Philadelphia, October 2, 


In 


died 


ty-three years 


an machinist, 


eigh 


old. He was apprenticed at the old Bald 
win Locomotive Works, became an expert 
machinist and worked there many years 


he was foreman of the 
Island Navy Yard 
tired ten vears ago 


John 


Later machine shop 


He re 


at the Leagut 


| \twoc 


i aed Stonington, 
Conn., September 27, eighty-one years old 
He was proprietor of a shop in Williman 
tic, Conn., for number of years, and in 
1876 went to Stonington, forming a part 


nership with his son, Eugene Atwood, for 


yr silk machinery Later he 


Dl i¢ lg 5 oak was 
president of the \twood \acl 11 Com 
pany, which was merged int present 


Atwood-Morrison 


Company, 


large business Mr. Atwood patented 
many machines for silk manufacture 

James B. Dobson, builder of flour-mil 
machinery, died recently at Toronto, Can 
ada, fiftv-three years old. He was a na 
tive of Scotland, where he learned the 
patternmaker’s trade and worked at that 
and as a millwright for several years 
Coming to this country in 1873, he worked 


in different shops in Canada and then took 
of tl 


charge le pattern shop of the Cummer 


land. He 


went to the Nordyke & Marmon Company 


Engine Company, Clev later 


as mechanical superintendent, and then 


formed the copartnership) of Dobson 
Crawford & Co., of Cleveland, for the 
manufacture of a reel of his invention 
and other flour-mill machinery He re 
tired from that business three years ago 


Charles Davis, of Cincinnati, a man who 


exerted a very important influence 


of the 


upon 


the commercial side machine-tool 
business, died in Cincinnati September 2 


Mr 


ucy 


Davis, upon the completion of his ed 
the drug 
business, and afterward formed a partner 


ition, engaged in wholesale 
ship with William Lodge, under the nam« 
of « 


1 
KNOW 


Lodge Davis. Knowing, and pre 


mechan 
looked 


commercial standpoint 


tending to nothing of the 


ical side of the business, he upon 


it solely from the 
and his methods were, for those days, de 


He 


salesman and was one of the 


cidedly aggressive was a very able 


first to dem 
onstrate that orders for American machin 
be This 
demonstration was made by at a tim 


tools could taken in Europe 


him 
when it and 


he must be credited with having done im 


was most useful to the trade, 


portant work in connection with the devel 
of the trade which afterward took 
We Mr 


saw and appreciated the value of this jour 


opment 1€ 


place there believe that Davis 


nal as an agent for the introduction o1 


tools here and abroad more clearly and 
fully than its original proprietors did, and 
he was continually asking for more space 
to forth 
ness than they were willing to sell to him 
He did much to break down the old idea 
that machine tools would be demanded by 


all those who really needed them and that 


in which set his claims to busi 
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should 


and 


his c¢ 


customers 


simply 
for 


Davis went after customer 


the builder post 


somewhere wait 
come to him 
and endeavored to convince them that the 
the 
Though he was denounced at the 
thods” 


needed tools—and that his were on 


time 
introducing “‘dry 
t] 


111¢ 


goods 


business where 1ev did not belong, th 


methods would not seem nearly so 
the 
has 


Mr. Davis did little o1 


out of plac to day worl 


‘ ‘ 
vanced and practice gone f 
, 

' 


: — 
is Standard 


Ing to 


an 


WMportant part oO 


Davis had been out of health f 


thing in real estate operations 


fifty years old at the time of his deat] 


1 
vas 1ed 


Wal 


unm 


Commercial Review. 
New York, Monday, Oct. 5, 
W hile deal has 


new 


a great been sai 


construction being on the 


would seem as if much of it relates 


projects that terminated 


identification with 


some people who imagine that 


plans for a proposed structure ar¢ 
and filed with the building 
be 


aut 
will carried out, and if 


charged to a bad business outlook, 


4 


\s 


inquiry to ascertain that many a proposed 


a matter of fact, it needs but little 


building, leaving aside the 


purpose for 
which it was intended, was never seriously 
undertaken, and destined to a tentative ex 


The records of 


istence only any building 
department in the country teem with co 
roborative proof of what we have stated 


We have been led 


because 


into these 
whenever anything is heard now 
adays of a proposed building or plant being 
abandoned, the construction put upon it 1s 


that it means so much less business for the 


iron, steel and machinery trades, among 
others On its face this seems perfectly 
plausible, but when one makes a distin 


tion between projects that were planned in 


' 
il and those 


real earnest which for the want 
of a more proper word might be called 
“bluffs,” the theory loses much of. its 


force, to say the least 


Perhaps at no time in the history of 
this country has the time been more pro 
pitious for “wild cat’ schemes of every 


1 
rie 
i 


conceival 


past f 


description, than during tl 


With 


department of 


W prosperity charac 


terizing every trade, and 


with plenty of capital available for any 


undertaking that augured well for a pr 


It was to be expected that schemes should 


] 


develop, and lines. that far 


In 


if some 


along were 
from being profitable or practicable 
deed, the situation was such that 
body suggested 


to build 


the organization of a com 
pany 


a suspension bridge across 



































October 8, 1903 


the Atlantic, the feasibility of the plan 
1 it of in the consideration 


the prospectus which would tell of the 
mendous profits its  materialization 
wuld afford. In a word, it was a period 


vhich 520 per cent. Miller's, turf syndi 


es, and get-rich-quick propositions 
PI shed SO nX10ouUus WCT?e S rit people 





Naturally when orgie of fancies 
ectS was on I | W ¢ 1 ‘ matter ot 
se that some f then ted e it 
st of iron, stec ind machinery m 


cause of the probable purchase of mat 





i 
and equipment they w ( ply. 7 
ny of these schemes recog dd le Tac 
t some people were nx is to get ri 
their money in tl they vere SImMpIl\ 
ed out t el le then d exp 
usly seen now ‘ les 
fF woe that e heard / g I 
n of an announcement that tl ne 
t industrial scheme w t be carrieé 
¢ or that son are i ’ san 
meeting with retributiotr 
Yet it is such stuff as this t s being 
read broadcast nowadays ving to ¢ 
e the impression that our indust1 pros 
eritv is fast retrogressing, and the out 
ok such as to cause the gravest appre 
ension But when one separate s the wheat 
from the chaff, it is really rprising how 


few legitimate projects in the way of new 
] 


ants, or additions to old ones, determined 
pon during the past year or so, are m 
ing pushed to completion, and in no de 
partment of trade is this fact more percep 
ble than in iron, steel and machinery lines 
Under the circumstances, therefore, it 
res not do for machinery men to take 
too seriously.some of the things that are 
ving published nowadays regarding this 


that building project being either tem 


porarily or permanently abandoned, for 
many of them are in the category th 
he spoke of 
vasn’t.” That 





trated issurance an engineer of wid 
xperience in the building and equipment 
tf plants gives us, that it has been his 
' ' 
xperience that where new construction 
' : 
s fallen off has mostly bee n plat 
nd candy manuf Ires, whi it migh 
e well to point out, relate to luxuric 


egitimate enterprise ( yg 1 e pur 
ase of machinery, the worst that can be 
that there 1 ecle Ant a 
a th ere sali e delay pending 
he scarcity of money on one hand, or hig! 
rate Oot ntere ~T 1 the ot} eT ( nd tions 
| 1 , ' 
vbich he be ( 5. £2 ) niv temporary 
nit ti t nr nT 1) \ rl} ] 
t na projects upon whi WOrk Nas 


ready been begut Nave not been iffected 


by what has recently happened, unless it 
e strikes 


Machinery merchants are waiting wi 


onsiderable interest the disposition of the 
machine-tool orders which the Canadiar 


Pacific Railroad is to make shortly. The 
mmpany recently gave out what is said to 


v the largest sing! ler for o1 Parnac 
(ne largest single ora tor ore turnaces 
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Material & Supply Company, of C 
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Bar Iron—Base sizes—Refined brands, 
mill price on dock, 1.50c. upward in car 


Soft steel bars, 1.70c. upward 


Steel 


ad lots 
Tool 


quality, 7c. ; extra grades, 13¢ 


zes—Good standard 


>. . 
dal dC ts) 


and upward 


Ys 7 

Machinery Steel — Base sizes — From 
tore, 2.05 (a 2.10C 

Cold Rolled Steel Shafting—2.90c. from 
tore for base sizes 

Copper—Lake Superior ingot, 13'2c 
electrolytic, 13%c.; casting, 13.00c 


Pig Tin—In 5- and 10-ton lots, f. 0. b 
New York, 26.50 @ 27.00c 

Pig Lead—4.25 @ 4.50c., for carload lots 

Spelter 5.75 (a 0.00¢ 

\ntimony—Cookson’s, 7 @ 7'4c.; Hal 
letts, 64% @ O%ec other brands, 54 fa 
vm 

Lard Oil—Prime City, 66 to 69¢., ac- 


cording to brand and quantity, ranging 


from one 


barrel up to large lots 


New Catalogs. 


Welster & Perks Tool Company, Springfield, 


Ohio We have received from this company 
a new folder illustrating and describing its 
line of self-oiling grinding and polishing ma 


chinery 


W. E. Caldwell Company, Louisville, Ky 
1903 catalog of steel tanks and towers, cy 
press tanks, conical tank covers, automatic 
sprinkler outfits, bell towers, water supply 
outtits for country homes, water towers and 
water works outfits, with illustrations and 
prices. 6x, pp. 36, paper. 

The Pratt & Whitney Company, Hartford, 
Conn We have received from this company 
its 1903 catalog of small tools, including 
stancards, taps, dies, die stock sets for bolt 
and pipe threading, milling cutters, ratchets, 


reamers, punches, measuring machines, et 


Especially noticeable features of this catalog 
are the tine illustrations throughout and the 
amount of information given in the text, 


Which includes deseriptions and drawings of 
the different standard threads in use and 
some ten pages of tables, which every drafts 
man and machfnist should have at hand 
f'.x7. pp. IS2, paper cover with decorated 
design in brown and gold 


Manufacturers. 


I’. B. Chase’s sawmill at Morse, Wis., has 
been burned 
rhe Lucedale (Miss.) Ice Company expects 


to have a good sized plant 
Mystic, 


manufactory, 


James Lathrop, Conn., is to en 
large his 


The 
Millerton, N. Y¥ 


engine 


gas 
Ribaud Bros., at 


burned 


plant of 


cooperage 


has been 


\ new machine being built for 


Kk. M. Burr & Co., 


shop is 


Champaign, Ill 


The Aberdeen (Miss.) Button Factory is 
being organized by J. R. Young and others 

The Milwaukee (Wis.) Bridge Company is 
erecting, or will erect, a new foundry build 
ing 

The Keystone Farm Machine Company, 


York, Va., is 
larged 


having its plant greatly en 


The Moore Drop Forging Company, Spring 


field, Mass., has begun the erection of new 
buildings 

It is stated at Rock Island, Ill, that the 
Harloe Self-Tying Insulator factory is being 


built at 
The 


Hawley. 


Dover Manufacturing 


(Del) Clay 
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Company will enlarge its plant for the manu 
facture of drain tile. 
It is stated at Bayfield, Wis., that Terry & 


Morse contemplate the erection of a factory 


for sashes, doors, ete 
that 
Com- 


At Wallingford, Conn., it is stated 
“L” of the 


is to be further 


factory International Silver 


pany enlarged 
box factory, 


Kugler & 


Plans have been posted for a 
boiler-house, ete., for W. 
Philadelphia. 


engine and 
Sons, lumber, ete 
Iron 


machinery, 


‘he boiler-house = of the Iroquois 
Works, manufacturers 
ete., Buffalo, N. ¥ 

A 40x50-foot 


Fourth 


of asphalt 


has been burned 
the 


Pennsy! 


built to 
the 


addition is being 


street machine shop of 


vania Railroad Company in Philadelphia 
Plans have been made for some additional 
buildings for the Thomas L. Leedom Com 


manufacturer of 
The Dent Works, at Fullerton, 
Pa., will the 
of a new foundry, warehouse and paint shop 
The Vilter 
facturer of 


pany, Bristol, Pa., carpets. 


Hardware 
their plant by 


enlarge erection 


Manufacturing Company, manu 


refrigerating machinery, Corliss 


engines, ete., Milwaukee, Wis., is improving 
its plant. 
The contract has been awarded for a 


Baldwin Lo 
estimated 


power-house, 69x40 feet, for the 
comotive Works, Philadelphia ; 


cost, $9,000. 


a. FB. 
niture 


of the Karges Fur 
Ind., taken 
a wagon factory there, to cost 


Karges, 
Company, 


manager 
Evansviue, has 
steps to erect 


some $50,000. 


Plans have been made for a power-house 
for the Gregory Electric Company, manufac 
turer of electrical machinery, Chicago, IIL, 
to cost $50,000 

The Wisconsin Chair Company may build 


Mich., 


probably a 


Ignace, including a 


mill 


a plant at St 


sawmill, planing and maple 


flooring factory 
will be im 
Lin 


Minn., 
the 


Minneapolis 
benetit of 


Property at 


proved for the Minnesota 


seed Oil Company, which has outgrown its 
present quarters 

The plant of the Marcus Hook (Pa.) Chem 
ical Company, which was damaged by tire 
some months ago, is to be reconstructed and 
an oil refinery built 

A gas plant is proposed to be built at Man 
kato, Mich The Business Men's Association 
seems to favor award of the franchise by the 
council to J. A sower. 


The Crystal Chemical Works, Alexandria, 
Ind., at which are manufactured insulating 
and fireproofing material, including mineral 


wool, are being enlarged 


the Groton 


Mystic, Conn., 


A site for the power plant otf 


and Stonington trolley road, at 


has been inspected by Engineer L. Lk. Daboll, 
of New London, and others. 

Important additions are being made to the 
plant of the Richards Manufacturing Com 
pany, manufacturer of hangers and hard 


Aurora, Ill 
Mich., of 


ware speciaities, 


The plant at Muskegon, the Cres 


cent Manufacturing Company, of Detroit, has 
been burned The company manufactures 
two-stave nail kegs extensivel) 


improvements are being made to 
the power plant of the Niagara Falls (N. Y.) 
Hydraulic Power & Manufacturing 
known as the Schoellkopf plant 


I:xtensive 


Company, 


The contract has been let for the erec.ion 
of a new factory building at Baldwinsville, 
N. Y., for the D. M. Tuttle Company, manu 


facturer of boats, Canastota, N. Y. 

movement to start a new furni 
Durham, N. C., or buy an 
Maj. 8S. F. Tomlinson 


templates going into this business. 


There is a 
ture factory at 


existing factory con 
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October 8, 


R. M. Ine., 
Kast Thirty-first 


erect a 


Stivers, carriage builder, 
New York 
building for the 
new site 


144 


street, city, will 


six-story manufac 
ture and sale of vehicles, on a 
Hard 
120x125 
company is tal 
will rebuild 


The plant of the Bridgeport (Conn.) 
Manufacturing 


burned Ihe 


ware Corporation, 


feet, has been 


ing temporary and 
The 


shops 


quarters 


been let for new 


Toledo ( 
ealls for 


contract has 


and boiler-house for the 
Machine & Tool 


building to be 


Company It 


completed by October 15 


The Toledo (O.) Cooker Company 
bought two acres for its new factory build 
The manufacture of aluminum specialties 
addition to the cookers will be undertaken 

The contract has been let to build for t 


Fuchs &« 
lithographers’ 
a 116x60-foot 

The Crompton & 
Worcester, Mass., 
tion. If satisfactory 


site 


Lang Manufacturing Companys 
Rutherford, N. J 
building 
Loom Works 


build an 


supplies, at 
foundry and cupola 
Knowles 
addi 

arrangements for th 
there, it 


propose to 


made 
in Providence, R. I. 


cannot be may be erected 
million dol 
lars in enlarging and improving the plant of 
the Western Packing 
Col., including the construction of a 
and a butterine factory. 

The Sanitary 
Cincinnati, Ohio, 
Ind. The company 
washing 


It is proposed to spend half a 
Company, at Denve1 
canning 


Laundry Machine Company 
will locate at Tell City 
holds patents on 
also on machines 


a family 


machine, that are 


used in its manufacture 


Rumsey & Co., of Seneca Falls, N \ 


manufacturers of pumps and fire engines, are 
building an addition The concern is rushed 


with orders for heavy pumps and is obliged 


to increase its working capacity 


Among the buildings of the packing plant 
to be built at Kansas City by Nelson Morris 
& Co., of Chicago, to cost about $2,000,000 
will be a 1S0x154-foot power-nouse Cal 
shops will also be constructed, 

The North Jersey Street Railway Compan 
has purchased a jarge tract of land in verse) 
City, N. J. It is understood that the Publi 


New 


a big power-house on the property 


Service Corporation of Jersey will build 


A factory of the Carborundum 
Niagara Falls, N. ¥ 


at its branch 


Companys 


located, we understand 


works on the Canadian side, has 


been burned There is a rumor that the com 

pany intends to build a graphite factory 
The Coe Manufacturing Company, VPaines 

ville, ©., veneer machinery, intends, we un 


addition in which dry 
This, 
many 


derstand, to erect an 


ing will be bunt howeve 


may not be 


machinery 


earried out for months 


A large tract of land at Helena, La., has 


been purchased in connection with railroad 
plans which, it is said, will make the place 
an important one in the Missouri Paciuc sys 


tem, involving the construction of shops, et 


A $70,000 contract has been awarded fo 
the erection of three buildings for the Alum 
inum Press Company, of Plainfield, N. J. One 
is a machine room, 100x500 feet A foundry 


will be 100x200 feet and a power house L50x 


6O feet 


Improvements are 
Cincinnati, Hamilton & Dayton Traction Com 


contemplated = for the 


One is the purchase of a 600 horse 
engine for the 
the Another is 


Hlamilton. 


pany 


power Spring Grove avenus 


end of 
new 


line the erection of a 


power-house at 


& Machine 
Butler, Pa., 
manufacture 
McCool, who is, 
the Standard 


The 
has 
build a 
of the inventions of 
or has been, 
Steel Car Company, at 


Butler 
organized at 
the 

Peter F. 
connected with 
Butler. 


Foundry Company 


been and will 


plant for of several 
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A Tool Room System. 

\ toolroom system, like any other shop 
system, depends upon the nature of the 
shop or establishment, the equipment and 
general layout, and the work for which tt 
is planned; and although in its general 
arrangement one may not differ widely 
from another of a similar nature it must 
differ materially in its details. Conse 
quently, one planned for or in operation 
in one place will not fill all the require 
ments in every othe 

The general requirements in one place, 
however, are very similar to those in an 
ther, and I will describe a system now 1n 
operation in one of the large works of the 
country which, although not by any means 
perfect, gives entire satisfaction 

In the shops of the Blank Manufacturing 
Company the work is of a heavier nature 
than is done in most other shops, although 


1 


a great deal of it is of a very fine order, 
requiring great care and first-class work 
manship. 

The shops are well equipped with ma 
chine tools suitable for the work. Each 
machine has a number by which it is 
known and referred to, all time notes being 
made out with the number of the machine 
upon which the work is done, and_ the 
numbers being arranged in groups so that 
the nature of the tool is known from the 
number. 

[he toolroom should be located in the 
most central part of the shop, easy of 
access to every workman, so that the time 
lost in going to and from the toolroom, 
exchanging tools, etc., will be reduced to 
aminimum. At the side of and about the 
‘enter of the shop is the best location, and 
each toolroom should be provided with the 
best tools and appliances obtainable, and 
also—if the shops are extensive—with an 
equipment consisting of lathes, shaper, 
milling machine, drill press, grinders, and 
the like, for grinding and repairing old 
and making new tools, templets, gages, 
etc., other than those made in the smith 


shop; for smaller works, one such machine 


equipment should suffice for all shops, and 
this should be separated from the tool 


room proper by means of a wire partition 
n which an opening may be cut to allow 
tools to be passed through This shop 
should be in charge of a thorough me 
hanie. 

At these works all toolrooms and tool 
room machine shops are in charge of a 
superintendent who is directly responsible 
for their condition to the superintendent 
~ machine shops. He has under him in 
each toolroom and machine shop a_ fore 
man who receives orders from and reports 
to him. Each foreman is responsible for 
he state of his special department and for 
the management of the tool keepers, m«¢ 
hanics and carriers under him. He is 
required to see that each man is at his 
place when the whistle blows, ready to 
serve out tools, and that those requiring 
such are promptly served; also that each 


man keeps his section in first-class condi 
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tion, and that tools are kept in good order 
and in their proper places 

We have found that it pays to pay tool- 
room attendants a liberal wage, as it is a 
position requiring coolness, determination 
and brains, and these cannot be obtained 
at a laborer’s wages, as many employers 
seem to think. I am an advocate of high 
wages, and whenever I see that a man is 
worth more money I do not hesitate t 


make my thoughts clear to the manage 


Che equipment of each toolroom is sim 
ilar to that in most shops and consists of 
racks for change gears, large templets, 
gage rods, long drills, etc.: cases for bolts, 
nuts, drills, files, miscellaneous tools, cen 
ters; and specially constructed cases for 


taps, dies, twist drills, reamers, expanding 


mandrels and tools for tine work which 
require to be carefully kept. Blueprints 
and sketches are kept in racks numbered 


by means of cards in suitable holders, al 


lowing them to be easily removed and 
changed. Small sketches are kept jn Shai 
non files in swing drawers grouped as 


most convenient 
\ card index is kept for all these prints 


and sketches, and when one received in 








ime M 
FIG. I. ORIGINAL SIZE 3X5 INCHES 
the tool-room a card is written up with 


tor whor 


number, part, order, fir 
is done, and date when received, a place 
being reserved t I date whet removed 
from. toolroon \ pr f the card is 
shown in Fig 


When an order TO Wort Ss rect ( 


the blueprint r sketch accompanies it 
his is sent to the toolroom, where it is 
examined by the superintendent, and if 
any special tools, such as templets, Jigs, 
etce., are required, they are immediately 
irdered and made so that work will not be 
delayed in the shops. This is a very im 
portant feature of the system and does 
away with a great many delays which 
vould otherwise ccur \ record of these 
ools when completed de « card 
so that one ca see at giance vhat re 

are made and where thev are located Phe 
roreman in each toolroon S re sponsible 
tor his stock t tools Stock is taken 
periodically and records are kept of all 
broken, lost or scrapped tools, and from 


these records, as well as from those for 
general stock supplies, it can be seen at 
once what is required to make up any 
deficis ncy 


When new tools to be made in the works 


department 


and a copy of the requis 


file in the toolroom, all 
entered on t S CODY w he 
elves 
ve r\ Ss Kkep ror cac 
s ps ind i hixture 
) € nging ce) 
ecelves tterward 
S ped A ] icl I 
erer ( ny te recor! 
I K ‘ 1 KE price p 
« I | « ane 
S | cethe 
1 S give 
f . re 
( v d am 
‘ ‘ | 
on -_ * 
‘ i il 
( a nt ei 
I er\ Y I 
S Pp. W ( t give 
‘ p ca ly « 
going t ng up and 
v whe ind grinding one 
‘ ‘ t poor quality 
eat ne Na 
\ na tte leave 
le ye amount of 
\ has < pl ne ¢ 
ept 
\ may be supplied 
te ‘ t the system 
g all gages, gage rods and 
returned to the toolroom 
ent to the checker, who 
Vy meal Ta tandard 
r When checked the 
cir proper places. Be 
( vag 
reve must { va 
1 
torema in charge 
‘ his doe Lway 


rned the 
tling e Saturday 
( ( ( Ked 
. . 
et | I eg ic 
( ] il 
C4 i 
Bet ( t anv ce 
( Kmatl 
ee ' ! keen 
condition, and me 
, 
‘ t I cn ) 
} +} ] 1 
vnhet e too Ss returned 
fectly ean at ‘ “ 
| then nspe 
CCIE ( I ft damagec 
( put I rope 
mea ed }) irctu \ 
, 
re re rned t the 
cy if¢ C4 rate lf t ol] 
erwise damaged b man 





I $50 


in the shop, a report is made out by the 
This 


is addressed to the machine-shop 


man himself. report, as shown in 
Fig. 2, 

manager. It states all details of damage 
and is signed by the man doing the dam 
age, by the foreman in charge of the shop 
and by the toolroom attendant, who notes 
the time when he has received the report. 
The toolroom superintendent notes the ex- 
tent of tl 


e damage and sends the report 
to the manager, who fixes the amount of 
the fine to be imposed in case the tool was 
damaged through carelessness. In all cases 
the damaged tool must accompany the re 
port, and the check is not returned to the 
man unless this is done 


Tools and appliances are supplied to the 
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on a pin or check board opposite the name 
It is very 

should 


or number of the tool given out 
that all 
grouped on three or four boards and not 


important checks be 
scattered around the toolroom in every case 
and cubby-hole, as in such case they are 
bound to be misplaced and probably lost, 
while if on a few boards they are safe and 
very easily looked up when the man quits 
work, and the chances of loss are min 
imized. 

Each toolroom is supplied with a well 
equipped hospital case containing every 
thing necessary for the temporary relief 
of those injured or taken sick, and in such 
a works as ours it is frequently called into 


service. 
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Legal Notes. 
BY E. P. 
AFFECTING 
A decision has, during the present year 


BUFFET, LL.B 


LOCALITY AS SHOP NUISANCES 


been handed down from the .Suprem 


Court of Ohio which takes a liberal vie, 
of the right of machine shops, etc., 1 
liabilt 


to action on the part of neighboring prop 


carry on their business without 


erty owners. In this case the plaintiff 
named Koehler, sued the defendant Eller 
in the Court of Common Pleas of Star 


county, for alleged injuries to health an 
property resulting from the noise and \ 
bration of drop hammers in defendant 
plant on property adjoining plaintiff's lot 
Upon the trial the court was asked by the 


defendant to the 


























men in two ways, viz., by check and by Shop supplies, such as oil, waste, etc., instruct jury, in effect 
charge list—see Fig. 3. When a man en are served out from the toolroom, a cer- that in determining the defendant’s liability 
BLANK MAN'F’G. CO. Issued Shop Check No. 
Pool Dauinage Report 190 ~ TOOL LIST 
Mi Myer. Machine Shops BLANK MAN'F’G. CO. 
Sho Machine Niuume Time No. 
Dese, of Damage Done 
The following articles on this list are charged 
to you and you will be held responsible for same at prices 
designated | 
} 
No. Article Price No. Article Price 
Arbor-Reame: .30 Gauge-Thread -20 
Man who did Damage Bit 25 .»_ Micro »75 
Bolts oe I 
Mian who Re ported Daniuiwe Brush 10 Reamet 
| Check 10 | Stop 
Tool Keeper Rel M | Chisels 15 Pools 1 Sy 
| 
| ‘ 1’ 
bon in I 5 2 
| | 
Remar | | 
| 
Nencsscihacntiennsiacinssinicasiapihinnansiinesiatis villa ebaaesiiticlinaancicie icc | maaan poser 
ime Ma 4 
FIG, 2. ORIGINAL SIZE 5X8 INCHES FIG, 3. ORIGINAL SIZE 8'44x10'2 INCHES 
ters the shop he is given a certain number tain quantity of oil—depending upon the they must consider whether the injuries 


of brass checks—all numbered alike 
which are charged to him on the list. His 
name is entered in the check book oppo 


site the check number given him, and when 
he quits work it is crossed off. A copy of 
the charge list is given to him and a dupli 
cate is filed away in the toolroom accord- 
If the 
put on any special work requiring a num 
ber of l 


tools, 


ing to the check number man 1s 


yrdinary such as wrenches, 
clamps, bolts, ete., these are given to him 
and charged on the list, the man returning 
his entered 


When special tools such, for in 


copy to have these articles 
upon it 
stance, as reamers, drills and files, are re- 


quired, the same may be obtained by giving 


a check to the tool keeper, who hangs it 


machine and the work being done—being 


allowed each man per day In a later 


article I hope to take up the question of 


the use of oil in machine shops and show 
where a large saving can be effected 
also used as store 


The toolrooms are 


rooms for small articles to be used in 


work in progress in the shops, and these 
are given out only upon an order from the 
foreman. I do not, however, advocate the 
combining of tool and stock rooms, except 
when the quantity of stock is small, as in 
this case. Although, as already mentioned, 
the system described is not by any means 
perfect it suits all our requirements and 
gives good satisfaction—which, after all, 


r, & 4; 


is the main thing aimed at. 


and annoyances complained of were sub 
stantial ones, and also the kinds of bus 
ness, if any, that were carried on in th 
vicinity. The court refused to charge the 
jury thus; judgment was rendered for the 
plaintiff and affirmed on appeal to the cit 
On 
Supreme Court it has been reversed, partly 


cuit court. further appeal to th 
on the ground that refusal to charge the 
jury as requested was error 

Judge Davis, speaking for the Suprem: 
Court, says that the old definition of nuts 
ance as anything that causes hurt, incon 
venience, annoyance or damage to another 
must not be interpreted too literally and 
that it has always been the law that the 
be material and substantial 


injury must 
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He argues further that the amount of 
innoyance constituting a nuisance depends 
on circumstances, and in this connection 
he discusses the question Ol locality as 


‘1 
tollows 


f locality may be of much or little weight 
n arriving at a conclusion, nevertheless 
the parties have the right to have the « 
troversy heard and determined with all 
the light that locality may throw upon 
The mutual interests of urban popula 
ions require this. For example, if on 
unnecessarily erects, maintains and opet 
ates a notsy, smoky machine shop or roll 
ing mill in the midst of a section of a 
city or town already wholly given up 
residences, possibly many of them of elab 
orate design and great cost, there would 
be less excuse for the offender in so using 
his own property than if he had chosen a 
place which had been wholly or in part 
given up to trade and manufactures. All 
that can be required of men who engage 
in lawful business is that they shall regard 
the fitness of the locality. In the residence 
sections of a city, business of no kind is 
desirable or welcome. On the other hand, 
one who becomes a resident of a trading 
or manufacturing neighborhood, or who 


f events a 


remains while in the march ¢ 


residence district gradually | 


yvecomes a 
trading or manufacturing neighborhood, 
should be held bound to submit to the 
ordinary annoyances, discomforts and in 


juries which are fairly incidental to the 


reasonable and general conduct of such 
business in his chosen neighborhood. The 
rue rule would be that any discomfort o1 


injury beyond this would be actionabl 


thy 1 t + + ] ] 
anything up to that point would not be 
ctionable 07 N. E Rep., SG. ) 


The Chemistry and Physics of Cast Iron in the 
Light of Recent Knowledge—ll. 


BY J. 1 TOHNSON, JR 


Ot papers vhi Nave cast particulal 
bright light on the subject of cast iron 


kperience has proven true, but connect 
se facts with others in older and mort 


firmly established branches of iron metal 


' 1 ’ 
rgv in the past three vears, five stand out 
intly hese are in order of publi 
l 1enc ( i 


the Condition of the Carbon 1 
Cast Iron vy Prof. H. M. Howe, pub 
hed in August, 1900, in the Transactions 


of the American Institute of Mining Eng 


2 The Mico-Structure and Physical 
Properties of Cast Iron,” by A. T. Child 


and W. P. Heineken, published at the same 
me and in the Transactions of the same 


3 The Constitution of Cast Iron, with 
Remarks on the Current Opinions Con 


cerning It by Professor Howe, published 
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at the meeting of the American Institute There is, however, a great structur 
of Mining Engineers in February, 1901 to build consisting of the effects and 


4. “Equilibrium of Iron-Carbon Sys- ences, both primary and secondary, of tl 


tems,” by G. Charpy and L. Grenet, trans ther el 1 \ ed 
lated in the American Manufacturer ot 
June 5, 1902 i \I ( | 1H 
5 On the ¢ S t10n f Cast | I en 1s ‘ t i pr 
vy Professor Howe ead at e Jur 1902 t view { ery n 
meeting ot e So y for Te ng Mate ely W I ¢ I 
1 ‘~ : 
\ rt the papers t Ss la ) i t ‘ n 
ve been rep blish d as they ppeare n ilVS miy t 
/ Vetallogi Iphiis n whi ire also ) ree 
ve found many others of interest but wit! Che pap r\M ( - dG , 
it a sufficiently close bearing on the s ; ; , f f 
ect of the present article to demand enum ig] d « ete vestigatio f 
eration her netallurgical problem which the writer 
The papers of Protessor Howe constitut 1embers ever to have seet his < 
ass os ; 
. progressive series of which the first deals 1 in making as nearly possible an abso 
with the influence of silicon and sulphur lutely pure t iron—that ne < 


on the carbon in the iron and proves indis taining onl rbon and iron—adding 


putably what was stated in the writer's portiot f it silicon in increasing amount 


article of three years ago, that the progres nd then determining by careful heat trea 
sive influence of additions of silicon in” ment the effect on the carbon of each quan 


“softening” the iron by preventing the car tity of silicon rhe results constitute sucl 
. . , 


bon from staying in the combined state chable evidence of tl 


during casting decreases very rapidly as action of silicon up to > per cent. as neve 


le solttening 





the silicon increases, so that when 1.5 or to allow that action and its occurrence 


2 per cent. is past no further increase has the mode before mentioned to be succe 
any additional effect This is shown by fully called into question again 

plotting the results of hundreds of analyse These papers then answer as completely 
arranged in groups, and leaves no room 4, js needed now all questions as to the 
whatever to doubt the results of the inves sctions of carbon and silicon in the absence 
ugation of other elements; but yond these the 


The results 


yf sulphur are shown to be final establishment or cientific basis of 


precisely to those of silicon, the former jhe actions of sulp! phosph 
} 


by throwing manganese, beside tho f occluded or 


the carbon into the combined state and, oe. " - remait task for the 


ymbined @ 


having a hardening tendency 


some attempt is made to determine the = ccjentifie and practical metallurg 


amount of this effect for each fraction of — aeustionl aalat ol wis leis 


a per cent. of sulphur 


the write ‘ rly nupha 
The second paper deals with cast iron oo. mae ee EE Pe 
P ‘ p?t' ‘ , ii Lif acti i \ 
as a member of the series which begs .n«. which are hriefiv rensested het 
( \ ( \ epea a ere 
with soft steel and ends with cast iror aan 
\Vlangane \ ful uN ig 
and in which hard steel forms the connec , 7 3 ae ee } 
: : \ i A Gill , '\ as be 
ting link, and traces in a general way the , 
connection between the properti vhicl = —— 
7 1 ’ , i i y ° ‘ . s 
ist iron actually has and those which it : 
a > - 
uuld be expected to have, on the bas F 
1 being a member of the steel series, wit p ; PRS 
graphite added; while the third paper go ; og al 
turther in the me directiot nd atte p 
calculate f m 114 lat \ ch are 
, 
nd in relat ' od nd the oth pang 
established  « lit f 
strength an er qu t 
ra given ip 1 ( na 
with a fair measure of cee mnsidering 
e vast number of variable and practically 
uncertain factors in th | ’ 
| 1 ‘ ? + + 
articles iken gether torn 
ist 1ron whi n example t 
: - , 1 ; ex ed g & x ‘ 
ft a metallurgical problem and o 
7 ot} ¢ } \ | | Ste y 
ganized and scientific presentation of a 
vast mass of the most diverse data with the ‘ ‘ 
- 1 7 1 7 ducing rittiens ! ty | 
attainment of a highly practical and useful 
] ' ee! n ) I ri ( | é 
result, stands entirely ilone in the litera , 
iction discovered it its action in produ 


ture of the subject. They give, in fact, the ; ie 
. ot ° ing fluidity 5; sO marked and 1ts act n 
ground work of the solution of the great 5 ' 

} ‘ ] ] ¢ ‘1 4 n 
| , preventing shrinkage also, that in cast iro 
practical problem of cast iron, and the '**' & ' 


, ms . , ; 

' : ; a ne eateeen rh ttle hen 
relations of its physical, to those of its a metal well known ye Drittie even w I 
chemical, characteristics entirely free from p phorus, the advan 
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tage up to a certain point far outweighs 
the disadvantage 

Just where this point is for the general 
run of foundry work it is hard to say, but 
probably between 0.4 and 0.75 per cent. 

The action of phophorus in lowering the 
melting point of iron is well established, 
and it is probable that this is the cause of 
its beneficial action on fluidity and shrink- 
It is obvious that if the metal stays 


the 


age 
melted to a 
casting is fed from the risers, there will be 


lower temperature and 
a much shorter interval of temperature to 
of the 
atmosphere, with correspondingly reduced 
The not at all 


wish, however, to be understood as saying 


traverse in cooling down to that 


shrinkage writer does 


that this is the only reason for these 
effects. 

We come now to the element in iron and 
steel for which, as far as known to the 


writer, not one good word is to be said 
and the 
are not at all completely realized, sulphur. 

Pages might be filled with the results of 


evil effects of which in general 


the observation of several thousand sam- 
ples of iron practically the only variables 
in which were sulphur and silicon, but it 
is not necessary or desirable for present 
of the 


serve 


purposes, as a general Statement 


results of such observation will 
better. 

The action of sulphur, its ultimate ac 
tion, has, strange to say, not been investi 
gated experimentally at all in recent years, 
so far as known to the writer, but that its 
immediate effect is to throw carbon into 
the combined form is well understood an‘ 
is confirmed by the investigations described 
in Professor Howe's first paper. 

It has, however, an effect on the grain 
of iron that is clearly visible and easily 
distinguishable at least in low silicon irons, 
and this is physically manifested by the 
weakness and rottenness of high sulphur 
irons, even when the castings from them 
are all gray. 
the 
striking difference occurs, the frac 


It is in white tron, however, that 
most 
ture of two irons, one .03 per cent. sulphur 
and 06 per cent. sulphur, being as 
that and “mottled,” 
even when the analysis is the same in all 


one 
different as of “sx” 
other elements 

One of the most objectionable features 
of high sulphur is the shrinkage which it 
causes and the contraction strains which 
are probably the result of the shrinkage. 
The 


known by all who have a close acquaint 


shrinkage feature is probably well 
ance with the subject, but the extremely 
objectionable effects of contraction strains 
are best shown in white iron, and proba 
bly not many people have a good oppor- 
tunity to observe the effects of variations 
that 
subject may not be 


of sulphur in white iron, so some 
observations on this 
amiss. 

At the furnaces with which the writer is 
connected, the regular business is the man- 
iron (that is, iron for 


the 


ufacture of “basic’”’ 


making steel by basic 


open-hearth 
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process), in which the silicon is guaranteed 
to be below 1 per cent. and the sulphur 
below 0.05 per cent., no attention being 
paid to the fracture as long as the analysis 
that is, none is paid in the sale 
but at every cast 


is right 
or shipment of the iron 
we get a small pig or ingot about 6 inches 
134 inches wide by 1 1% 
This is dipped with a 


long by inch to 
inches in depth. 


hand ladle 


chill box of about these dimensions inside, 


and poured into a cast-iron 
with of course a sharp draft to make the 
sample come out easily. 

These are generally knocked out of the 
chill when they are still a dull redand cooled 
with water, then broken and the fracture 
examined, as it has been found that by ex 
perience we are able to judge in advance 
of the analysis very closely what the sul- 
phur and silicon contents are and obtain 
advance information, so to speak, of the 
way the furnace is working 
iron 


Of course, running on low silicon 


all the time it nearly always shows some 


white in the chili and may show solid 
white for many successive casts and still 
be exactly the kind of iron we want. Thus 


the writer sees a good many samples of 
white iron in a year and is able to compare 
each of them with its analysis 

Every furnace, even the best behaved, 
“goes off’ once in a while, and while we 
average 95 per cent. of ““O. K.” iron in a 
year, we make some to over the limit in 
sulphur and some over in silicon some 
times. So we occasionally have the privi- 
lege of seeing samples which range all the 
way up to 0.150 sulphur, and from that 
down to .008 in the same element 

When a sample containing less than .o40 
to .050 per cent. sulphur is cooled from 
a red heat with a stream of water, it does 
not make any sound, no matter if the iron 
is very low in silicon and “dead white,” 
but an iron with much higher silicon and 
060 or over in sulphur when treated the 
same way will almost invariably be heard 
to make a few or even quite a series of 
“clinks” as it cools, caused 


‘“clicks”” or even 


by the formation of numbers of cracks 
generally nearly perpendicular to the length 
of the 
through it in many places, so that while 


shape after 


sample. These often go clear 
the little ingot still keeps its 
it is cold the barest tap against a piece of 
break it in 
from a hammer 
The 


nature and appearance of the fracture of 


wood will, in extreme cases, 


two, while a sharp blow 
may break it into several pieces. 
the high sulphur iron is also totally dif 
ferent from that of low sulphur iron of the 
the 


high sulphur it is entirely flat without any 


same analysis in other respects. In 


sign of crystals visible to the eye, and is 
quickly disclosed by a film of oxide, while 
low sulphur white iron has beautiful crys 
tals radiating from every cooling face—the 
top, bottom and sides, but especially the 
latter two; the bottom and sides, because 
the chilling action of the chill box is so 
much stronger than that of the air. 

As the content almost as 


silicon rises 
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great a difference continues to be notice 
able, the iron showing a 
“grain” or gray part at a much lower sil- 
icon content than the high, and the high 
continuing to show some white around the 


low-sulphur 


edges of the sample far beyond the silicon 
at which the low sulphur had become all 
gray. The look of the gray part, too,1s very 
different, that of the high sulphur being 
fine grained and blue-black, as compared 
with the gray of the low-sulphur and the 
much more open grain 

In view of the enormous 
chilled castings now made, the writer does 


quantity of 


not consider that he has laid too 1nuch stress 
on this matter, for there is a very practical 


deduction to be drawn from the above, 
which is that the chilled or white-iron 
foundryman should not use an iron of 


moderately high silicon, say, .6 or .7, and 
get the chilling action desired by high sul 
phur of 0.2 per cent. or something near it, 
but should get a 
down to 2 per cent. if possible (and it can 


very low silicon iron 
easily be made) and a very moderate sul 
phur contents of An 
equal or better degree of chill will be ob 
tained and a casting with less shrinkage 
and of far more available strength. This 
is particularly true of small and compara- 
those of 


06 or .O7 per cent. 


tively thin chilled castings. In 
larger weight there is not the opportunity 
for contraction strains to arise, but even 
here the low sulphur irons are much the 
best. 

Since it is certain that silicon up to, say, 
2 per cent., has a progressive softening in- 
has a 


sulphur progressive 


without 


fluence and 
hardening 


limit, and since the latter is also the ele 


influence practically 
ment which experiences the largest change, 
relatively, of any, in the cupola, and that 
an increase, it might be held that the prac 
tice of carrying high silicon in the pig to 
make it a scrap carrier was justified, since 
the silicon so introduced was needed to 
neutralize the effect of the admittedly high 
the writer is 
the truth of 


er sulphur of the scrap; but 


not at all prepared to admit 


this contention as a whole 

That 
content of 2 per cent 
though 


this silicon 


may be true up to a 
in the mixture may 
be admitted, the admission must 
be strongly qualified, but that it continues 
true up to 3 or 3'4 per cent. of silicon., the 
writer is not prepared to admit without 
much more definite and decisive evidence 
than has yet been published to support th> 
contention. The qualification of the ad- 
mission made above may best be explained 
by an illustration within the writer's own 
experience. 

An iron with moderate phosphorus and 
manganese containing .03 sulphur and .80 
per cent. silicon will make excellent cast 
ings for a general run of jobbing work if 
cast direct from the furnace, while an iron 
with twice the sulphur (.06 per cent.) and 
the same silicon and other elements would 
be apt to make castings with a chill in 
sharp edges and corners and very much 
the former, with different 


weaker than 
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cutting properties and, judged from the fuel as it comes down, and can be made t if soiled n be wash It is made f 
standpoint of the user, generally inferior effect a reduction of importance in_ the he amate yrotes Dp gral 
Now keeping the same sulphur (.06 per percentage of that object able element trade and is not generally known to eng 
} 


cent.) as the last and the same other ele- contained in the iron as it flows from the neers. We ha number of 
ments, if we double the silicon, putting it cupola f1 1 sl 
to 1.60, we remove the tendency to chill in In conclusion, the writer wishes to urge any we have seen o1 ueprint paper. The 


‘reat measure: but we have not restored with all the force possible his conviction, cloth 1 t urse more expensive than 


the good qualities of the original iron by based on extended observation, that foun- pay Ihe The S 
any means. The “rottenness” remains and drymen, as a rule, strive for an iron to lown Co S B 


the general inferiority produced by the general purpose which s too high in silico \lass 
Y i L 


r) 


high sulphur outside the chilling tendency and sulphur and too low in phosphoru 
is not much affected and manganese If the former were kept Engineering Reminiscences. XXil. 


The quantitative effects of sulphur and under 2 per cent. and .04 per cent. respect Copyright 1902 
silicon in regard to neutralizing each other ively, and the latter up to .60 per cent. and HARLI ORTE] 
is, in the opinion of the writer, the most 1 per cent., respectively, in the ladle, much Here f , ' nel in of the ex 
important subject demanding the attention better results would be achieved tract from Z ( nit ) 


of competent investigators in this line, as By way of convincing the skeptical, the Now. 1 ne 











it affects more closely the successful pro writer wishes to call particular attentio1 ve can 1 engit , that with a 
duction of good castings than any other, to the fact that at the works be fore men eas nw thes unbalanced 
except those which we now understand t oned a e casting sed about fall t ging ve 
very well large plant are made directly from the fu ness of pat trut 
It may, howe Vet, be state l without feat nace met il, which to all intents and pul truct } 1 tt Cl \ ! ri 
of successful contradiction that if foun- poses is never above 1 per cent. in silicot which, it rt Yr f 
drymen would pay more attention in their and would average the y¢ iround .75 pr - 
specifications for sulphur and less to those cent. and under. This includes, of coursé re \ 
for silicon, they would have better success many castings which have to be machined RB f ( 
in all branches of the busines with ordinary ta tie iS we is tl 
Che lim f sulpht n ft dry mois. Which are i \ g 
generally put at .o5 per cent., but if a fu Che writer recently had occasion to draw na thing 
nace 1s working properly to make a good t10 i nna W-pre \ fe 
grade of iron containing 2 per cent. silicon cyl 30 inche 1 le diamett 
or upwards, the sulphur in the iron should t g, whi ere beyond ) f r 
be below .03 per cent., nd toundrvmen facilities I 1 loca foundry, and the 
could probably get iron with this specifica analysis of the iron specified to be used 1 ‘ Y 
tion for sulphur for very little more than them was i Silicon. betwee , 
they pa I the Standa ‘ o5 pel I.25 and 1.75 p ph ul der of re g 
cent., and the benefit in quality would get per cent D p j 7 pe n c reed 
erally De ) ra prop 1 he 1 manranes¢ } 1.0 1 cent Che results 
creased price were tl ¢ tld be desired ind the \1 c re 
Similarly, in buying coke, foundrymen surface of the box was excell vette re 
are apt to go after a very hard coke, which than common—while the complete absence — gine y not t t eam eng 
generally means a coke with high ash and of dirt holes and the general solidity of the r. Ww Maite Watt it 
therefore with high sulphur It may be metal were noticeabl for ore ; ; ve wield 1 = 
thought at first glance that this 1s a trivial The silicon limits were placed as high The beat ne yf 
matter. but a little reflection and figuring as they were as something of a concession 
disproves it easily to prevailing opinion, and to deprive the wor nat De f 220 
One coke may very well have .5 per cent contractor of a ground for excuses for p 
more sulphur in than another, especially bad workmanship should too radical a dé tl early perfect \ 
if one be a hard and the other a softer parture from current practice be mad 
coke. and still Pass Tor in wrdinary good Chey might have been 75 to |] per cent rth 1 thre ' iged @ 
grade of fuel. Now if all the sulphur in with perfect safety, if the surplus had been do int t men W cling 
the coke goes into the tron and low .035. This example is cited t mater thes nherited e1 
ratio be 10 to 1, the increas: iat when the above-stated “theories” the < tro \ designe 
the 1ron tapped will be .o5 per into practice under normal condi meet | roe grown, who ( 
case over that in the other, an amount tions, the results are excellent and not sed 1p 1 1 I I nd l 
equal to the original specified limit in the — failure 1 doubtedly be predicted 1 g g 
pig iron. Of course, not all the sulphur by mi ) ¢ 
in the coke goes into the iron, but a very ree .\ 


considerable portion of it does, and the dif Blueprint Cloth. \ r 1 it earing uught not 


ference which may be made in this way is Many of ou iders will thank us f 1 

entirely worthy of the foundryman’s at calling t i photo clot ! lace ; 

tentior which may be used i perfect substitute © do so rdinat ire, t ny appt 
Another point to which, in the writer's — tot blueprint paper, with several additional ble ext 1 matter y great speed 

opinion, not enough attention is paid is the advantages of Its ow It is named “Si np 

slagging of the cupola and the flux used for down’ phot th and “Allsilk” phot st ffer g 

the purpose The writer does not feel com cloth, and it can be printed from negative this resp ini itlasting e! t 

petent to give detailed instructions on this or tracings precisely as blueprint paper 1 ther Now, thi need | 

subject. but it is certain that the slag used, and by the use of certain chemica ibout tl nditior ft pert 

should be made as “‘limey” as possible anc various other colors may be produced be re few and simp on 

still have the fluidity necessary to flow sides the blue t is practically ind lle tate thre e first rigid 

from the cupola. Such a slag acts as a__ structible t in be rolled, folded or ft a shaft or spine vetween its bearing 

‘trap’ for catching the sulphur of th wadded up Itke pocket handkerchiet, and ut | 





1454 


just in the degree in which it springs, the 


journals must be cast in their bearings, 
though in actual practice this perfect rigid- 
a thousand times even 


tv 1s not once In 


approximated to. The point of excellence 
in the celebrated Sellers’ bearing for shaft 
ng is that it turns universally to accom 
modate itself to this flexure of the shaft, 
and the result is a durability almost per- 
Our correspondent, last week, who 
this the 


fect 
claimed an identity 
hanger of Mr. Shanks, seems, by the way, 


between and 
to have quite overlooked this feature 
‘The second requirement, when we have 
a shaft capable of maintaining perfect rig 
idity under all the strains it may be sub 
jected to, is abundant extent of bearing 
surface both in length and circumferen 
a requirement, it will be seen, entirely con 
the first. It is a mistake to 


sistent with 


use journals of small diameter with the 


idea that their enlargement will occasion 
of the 
in fact, the coefficient 


loss of power on acount increased 
surface velocity, as, 
of friction will diminish in a greater ratio 
the 


In the Allen engine it is intended 


than that in which velocity is in 
creased 
to make all shafts and journals too large 

Sut all is of little use unless the journal 
is round. High speed under heavy pres 


sure has a peculiar way of making it 
known when a journal is not round, which, 


Now the 


difference between a true cylindrical form 


we suppose, is one of its faults 


and such an approximation to it as a good 
lathe will produce in turning ordinarily 
homogeneous metal, is simply amazing; 
but when we compare with this the forms 


of journals as commonly finished, the won 


der 1s how many of them run at all at any 
speed. When ground with a traversing 
wheel in dead centers, which have them 


selves been ground to true cones, the only 
known method by which a parallel cylin- 


drical form can be produced, their ine 


qualities stand disclosed, and these are 


usually found to be greater, often many 
than the thickness of the 


film of oil that can be maintained in run- 


times greater, 


ning. Then under pressure this film is 
readily broken, the metal surfaces come 
into contact and abrasion begins. But a 


true cylindrical journal swims in an oil 
bath, separated from its bearing at every 
point by a film of oil of uniform thickness, 
and sustaining an uniform pressure, which 
cannot be anywhere broken, and which has 
very little inclination to work out; and if 
it revolves without deflection and the pres 
sure per square inch of surface is not suf 
ficient to press out the lubricant, the speed 
is absolutely immaterial and wear is im 
possible, except that due to the attrition 
of the oil itself, which on hardened sur 
taces has no appreciable effect.” 
rom the illustrations contained in these 
rticles, | copy only the following pair of 
diagrams, with the accompanying note 

The accompanying cuts represent an ele 
Williams 


gant invention of Mr. E. F. 


Wile 


h exhibits graphically the acceleration 


AMERICAN MACHINIST 


and retardation of the reciprocating parts 

of an engine. 

is the crosshead, in 
the lath by 

the paper drum of an indicator is actuated, 

The 


position on 


In these views, 4 


its mid-position; PB its which 


end ot 
the 


through the cord 1 lower 
this lath is 


crosshead by the stud 7, on which it turns 


fixed in its 


freely. y is the end of a vibrating arm, 
which permits the point of suspension of 
the lath B to fall below the position shown, 
as required in the motion of the cross 
head, on account of the lower end of the 
lath being so fixed. d is a cylindrical box, 
partly open, which is secured on the side 
t position parallel 


of the crosshead, in a 


with its motion, by the arm P. The end 
of this arm is on the stud J, inside the lath 

(see Fig. 2). It is prevented from turn- 
ing on this stud by the set-screw K, and 
its fixed position is further assured by the 
stud r 

In the box d is the cylindrical weight /1, 
running freely on rollers, not shown, and 
bored to known 


receive a spring ¢, of 


strength. This spring is secured in two 
into the 


The 


heads, one of which is screwed 


box, and the other into the weight 


————EEEE 


PAIR OF DIAGRAMS FROM I8 X 30 ALLEN 


OLUTIONS, VACUUM 28 INCHES 


force required to move the weight /i 1s 
thus applied to it through the spring « 


The operation of this instrument 1s as 


follows: The crosshead being at its mid 


stroke, as represented, has acquired its 


full velocity. At this point no force 1s be 


ing exerted, either to impart or to arrest 


its motion. The same is the case with 
the free weight /. No pressure is here 
being exerted, either to compress or to 


clongate the spring e 

Let the motion be in the direction from 
the crank. The crank now begins insen- 
sibly, by pulling through the spring e, to 
arrest the motion of the weight /: This 


the end 


pull will increase in intensity té 


of the stroke, when the weight is brought 


to rest, and the spring will become corres 
continu 


pondingly elongated: Then, by a 


ance of the same pull, the crank puts the 


crosshead and this free weight in motion 


in the reverse direction. This pull gradu 
ally relaxes, until at the mid-stroke it has 
ceased. The weight /: has acquired its 
full velocity again; all stress is off the 
spring, and the spring and weight are 
back in the positions in the box d@ from 


ONLY 
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which they started. This action is repeated 
during the opposite half of the revolution, 
but in the reverse direction, the pull being 
changed to a push, and the spring being 
compressed instead of elongated. Thus at 
every point the position of this free weight 
shows the amount of the accelerating or 
retarding force that is being exerted upon 
it at that point, elongating or 
the spring. 

This 


force is recorded as follows: A 


compressing 


varying accelerating or retarding 
paper b, 
Fig. 2, is stretched on the surface 
This [ 
scribed about 
on the lath B, 
by the motion of the crosshead, the dif 


surface is the are of a circle de 


the center 7, and is secured 


so that, as this lath vibrates 


papel 
This 


is set in the end of the long arm a of the 


ferent points in the length of the 


pass successively under the pencil 


right-angled lever arms 4 to I seen in 
Fig. 2, which is actuated by the rod e¢, 
passing centrally through the spring and 


secured in the head ¢c. This pencil has 


thus imparted to it a transverse motion 
four times as great as the longitudinal mo 


tion of the weight /) in the box d. The 


pencil is kept lifted from the paper (as 
ENGINE AT SOUTH TYNE PAPER MILL, 108 RE\ 
HALF INTENDED LOAD ON ENGINE 


permitted by the elasticity of the arm a) 
by the cord m. By letting the pencil down 
and turning the engine by hand, the neu- 
tral line x, Fig. 2, is drawn. Then when 
the engine is running, on letting the pencil 
come in contact with the paper, the diag 
onal lines are drawn, as shown on Fig. § 

If the of the shaft 


form and there were no lost motion in the 


rotation were unl 
shaft or connecting rod, this diagonal line 
would repeat itself precisely, and would 


be a straight line modified by the angular 


vibration of the connecting rod. On the 
other hand, these lost motions and the 
variations in the rotative speed must be 


exactly recorded, the latter being exhibited 
attainable 


plotting, and 


with a degree of accuracy not 


, 1 heir 
and their 


by computation 


correctness would be self-demonstrated 


For this purpose this instrument must be 


found highly valuable, if it is really de 
sired to have these variations revealed 
rather than concealed. Fig. 5 represents 
the inertia diagram drawn by this instru 
ment applied to a Porter-Allen engine run 
ning in the Boston Post Office, at the 
speed of 265 revolutions per minute. Fig 
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verse 


Te 


resented 


be computed 
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shows the same diagram with the trans 
> motion of the pencil enlarged to cor 
spond with the scale of the indicator, so 
on 


xhibiting the force actually exerted 


the crank pin at every point, which is rep 


the shaded area, and from 


hich the rotative effect on the crank can 


by 


I have myself had no ex 


? 
S 





_ 











AMERICAN MACHINIST 


to the inertia of the 


that the spring of the indicator 


the same relation 


weight /1 
bears to the steam pressure on its piston 


area. The steam diagram and the inertia 
diagram would then be drawn to the same 


scale \ separate instrument would be re 


quired for each scale. It would seem high 


+} 


l that 


ly desirable this instrument, which 


Fig. 5 : 
: hceiliseal 


= SCALE 
265 REVS. PER MIN. 
PORTER-ALLEN, 


= 


40 


11 xX 16 


Fig. + < 
f 
4“ « 
J | 
<i“ A 4 I + 
vA 
SCALE 40 
265 REVS. PER MIN. 
416 * SEC. . 








Fig. 1 
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Fig. 2 


APPARATUS FOR GRAPHICALLY SHOWING T 


RECIPROCATING PA 


erience the use of this instrument, but 
do not see why it might not be so mad 


diagonal line or lines in Fig 


drawn at once Che variations 


1a} 
\ lid bé¢ 


f motion would thus be shown much 


ore accurately than they can be by the 
enlargement of these small indications 
This would require the spring ¢ to bear 
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that the shop had done as much business 
during his absence as usual 

Mr looked 
business very much closer and had left it 


James evidently after his 
only long enough to go down to Cincinnati 
to see about some machinery that he was 
“They might get everything just 


I didn’t go down, but I 


needing 
as it should be if 


want to be sure of it.” And he had taken 
time to go down and was on his way back. 

‘If there is another business in the 
world that makes more of a slave of a 


man than running a machine shop I don’t 


know what it is,” he remarked to Mr 


Minter ‘A man is kept on nettles all 


the time for fear something will go wrong 
When some careless fellow isn’t spoiling 
a lot of work the chances are that he 1s 
loafing. It keeps a man busy watching to 
see that some ‘smarty’ doesn’t change 
something to suit his own ideas or some 
bad job that he has done, and then it turns 
a man’s hair grey trying to hold the out 
ide concerns down to where they will not 
work off poor stuff on you. You seem to 
have lots of time somehow, and I just 
want ‘ to stop off and visit me for a 
day wo, and if you want another shop 
I will sell out cheap. I don’t suppose that 
it would take much more of your time to 
run two than it does to run one.” There 
was a shght sarcasm in the last remark 
that seemed to be lost on Mr. Minter, who 


accepted the invitation to stop 


the shop of his fellow-sufferer 

Mr. James’ interest in his shop took him 
there directly from the train and Mr. Min 
ter’s interest in the affairs of his friend 


took him along. Perhaps his curiosity had 


something to do with it 


They 


morning, 


“Good 


drop into the office first 


Jones, and how is everything? 


I will be in again and look over the mail 


that has come while I was away. I want 
to go out into the shop and see Sam (thi 
superintendent) a few minutes. Been 
traveling all night and don’t feel very 


bright, but will feel better when | get every 


thing running smoothly. Come right along 


with me, Mr. Minter, if you wish, and go 
any place and see anything you care to.”’ 
‘Hello, Sam (he was Mr. Porter in the 


evening when he had his good clothes on) 
How 
off of the big lathe over by the office door? 
You think that 


does it 


come that you have Charley 


Jim is better for that work, 


do you?) Well, you are mistaken, and you 


want to put Charley back there. He has 
been running that lathe ever since I got it, 


and that is over eleven years ago.”’ 


Sam 


nods his head in assent: he evi 


dently knows that it is useless to argue 


the point 

\ man from the office comes up with a 
telegram and hands it to Mr. James, who 
reads it with a frown on his face 


Por- 


seems that 


“What is the meaning of this, M 
ter, | would like to know? It 
you have done nothing toward pushing 
through and getting shipped that job for 
the sawmill, and here they are felegraphing 


about it.” 
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“The coal mine people are shut down on 
account of their job,” said Sam, “and the 
people over at Scova are badly in need of 
there are 


and several other jobs 


that are away overdue 


theirs, 
They all came in 


before this one, and, besides, these people 


are just building the mill and won't be 


ready for our part of their stuff for quite 
a while yet.” 

Mr. James took another look at the mes 
“Put every man 


(to the 


sage, and that settled it. 


you can on this job, and” man 


from the office) “answer that we will ship 
in three days” 


ly oC 


on the 15th, that will be 
“But, Mr 


that 


James, we can’t possib t it 


done in time,” broke in the superin 


Mr 
James, and turning to Mr. Porter he add 
ed: When 


vou learn to keep the work rushing along 


tendent’”’—"without fail,” finished 


“There is no use saying can't 


as I do you will find that we won’t have 


so much telegraphing to know why work 
isn't and as Sam walked off 


shipped.” 
anothet 
Minter: 


around a 


was wishing for 
added to Mr 


things go 


looking as if he 
job somewhere, he 
“You can se 


machine shop when you are 


how 


not around 


You may shut your eyes and try to 
not see it, but I am not built that way, and 
believe in facing the music.” 

Remembering that the coal-mine job was 


also wanted, and that they were one of his 
best customers, he hurried around and 
changed men from the jobs that they were 


on and put them on that. Some of these 
changes interfered with the details of the 
besides 


sawmill job, upsetting the plans 


that had been working to get out the other 
work of the shop, and Sam had all of his 
time taken up to bring things into 


trying 
working shape again. As he was supposed 
to inspect the work and be responsible for 
its being in proper shape before it went 


out, he 


Was soon in position to either let 
some of the men wait until he had_ the 
work arranged to suit the changes that 


Mr. James had made, or else let some of 


being examined, and 


without 


he Was 


it go out 


either way of getting 


lack of interest. As 


pretty sure 
a “calling down” for 


it happened, he caught it both ways 


Jake was wiping up his lathe and 
straightening up his tool board while he 
waited for the stock that Mr. Porter had 


hurried out to the blacksmith shop to get, 


when Mr. James came along. ‘Jake, what 


is the reason that your lathe is standing 
still? We are crowded by our customers 
now, and expect every man to do all he 
can to help out Jake isn’t much of a 


talker, but he tries to explain that he has 
the lathe ready to catch the stock just as 
soon as it comes, and that 


the superintend 
ent 1s using his personal efforts to get it 
somehow he is left 


Mr 


have a good opinion of him, nor of Mr. 


to him quickly; but 


with the feeling that James does not 


Porter, and it puts him in a bad humor, 


so that when Mr. Porter returns and tells 


him he will have to put in another job for 


awhile he does not go at it very cheerfully 
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and is spoken to sharply. He answers 
back in a very disrespectful manner, then 
finally ends up with the declaration that 
he is tired of working in a shop where “a 
man has a lot of bosses, and not one of 
them knows what he wants for five min 


utes at a time,” and gets ready to quit 


He is a gooa man, Sam wants him to 
stay, and finally manages to smooth the 
matter over, but not without in some 


measure losing his standing with the man, 
and his power to get the best from him 
He knows this that he had 
spoken less sharply, but he had had some 


and wishes 
excuse for not feeling very good 

When he had to the blacksmith 
shop for the work that Jake was in need 
of. he had found all hands (one blacksmitl 
and one of the helpers 


gone 


and two helpers, 
was a man from the machine shop) ready 
to take out a heat on a big job that would 
take rid of 
letting it cool off, and having to be heated 
The work that 


several hours to get without 


over to finish was 


needed to get Jake going did not amount 


again 


to much, but it did amount to a whole lot 


to stop this job and lose the time that 
would result from doing so; besides that, 
the blacksmith had built up his fire 1 
such a way that he could readily handl 


another large job that he had on hand and 


make good time on it, and was not at al 


willing that his plans should misearry. “Ti 


you say I must, I will, but it means that 


you will have to get more men in here 
do the 
that I have, and the best planning of the 


work. It takes me every minute 


work that I can do, to get along, and | 
don’t see any kind of sense or reason 1 
mixing everything up, and then as like as 
not have the job that I did all the hurry 
ing for lay around here for a week befor 
it is taken.” And the blacksmith’s fac 


took on a look that is not pleasant for any 


superintendent to see. Sam _ understood 
the force of the statement but was betwee 
two fires and the concluding remark of 
the blacksmith did not help him much. “I 


am not blaming you for the changes, as I 


understand that you can’t help it; it 1s 
the nibbing in of the ‘old man.’ I wish 
he would come out here and stay for a few 
weeks and plan all of the work.” All of 


his good sense told him to let the black 
smith go ahead with the work that he had 
on hand, and he did so, but that made it 
necessary for him to change Jake’s instruc 
tions, and perhaps to have a disagreeable 
time with Mr. James. He had overheard 
remarks in the shop at various times about 


a “straw boss,” and while he had been in 
charge long enough to get over being par- 
ticularly thin skinned, he knew that such 
things the 


and to that extent made it harder for him 


hurt his influence with men, 


to get the work out as he believed it could, 


and should be gotten out. The state of his 


mind reflected in his interview with 


Jake, and indeed it was not long before 


was 


the entire shop seemed to be under a 


cloud, just like you will sometimes notice 


in the depressing weather just before a 
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storm, when everyone seems to be 
ind restless 
Owing to the changes that were made 
by Mr. James, it was necessary to have a 
nstead of the 
\fter the job 


taken away, 


green man do some painting 


helper that usually did it 


] 


was on the wagon ready to be 


Mr. James 


scovered that some parts of 


had been overlooked, and sent tot 


t 
’ , 7] 
will r W cave the shop OKING IK¢ 
hat. 1c remarked, pointing out the bare 
spots Sam did not think Wise to Sav 


ment, as he sent the man to the wagon 
with the paint, or give his opinion as to 
who was responsible for things being as 


days 


when he worked at the bench, and wor 

dered if t ncreased pay made up for the 

nereased vexation and worry. Had it not 

een f the increased comforts that came 

tlle ¢ ver on R vers de ivenue 

’ ; : 

Wi ive tanel I iOng 

nmswe 


Mir. Minter was a man witl 


good busi 


knew thie 


- 


lue of sys 


nd the value of making every man 
do some of the thinking and planning, and 
pushing g¢ of tl part o! e work that 


sults ( faces and in the way 
eve we wut their work The thing 


James 


1 1 j 


really thought that he was hurrying the 


eeping, and his 
en all knew that it was verv seldom that 


he intertered in any way with the way the 


supe! ntendent managed the shop, or made 

\ emart out the men 1 hustling 
rouns nough as s 1 is he ap 
peared, but they did know that if the costs 
o1 » seemed to be abovy what he 
thought Caso! rie someone had to give 

reasonable explanation for it or ther 
vas an investigation 

sefore |e ng he thou that he would 


nd broached the subject to hin 
Cost what they should be, no1 
wha ev W d be if everyone took the 
nierest 11 Ss Wor hat he s ould,’ said 
Mr. Jame Come int e offce and | 
will \ some thing hat mav sui 

prise \ 

Now ‘ 110d it happ ned to be 
rr\ nd | went ind pushed 1 
gh myself, as | had given a promise 
“ d be done at a certain time 
It s we have don ver and 
1 ig d ed t may ri said to be 
; reg ne is it is the equipment 
eded f small sawmill, and I have 
een very ireful to keep the costs on it 
urately hat job cost $267.83, while 
thre st time th T ever have been abl 





» run over $300 That will show you 
something of how things go. If I could 
stav out there all of the time and ‘hammer 
the situation’ things would be differen 

‘When vou have » stop a ob betors I 
s done to do something that 1s in a greatet 
hurr how do \ 1d \ ce tiie me so t { 
eacl gets ts rat share isked Mir 
Niu eT 

Mr. James looked ttle surprised that 
SUC ques ld be sked, but re 
plied We ira ill the time that the 
man 1s on the urry job, of course nd 
the balance of the n s on his regular 
WO! 

Woy irge a gher rate tor hurry 
work that for your regular work 
Was the 1 Xt ques 1 

‘Certainly d not belleve n rob 
bing a mal ust Dec St r happet s to b 
na hurry, do you vas the reply 

Withou eening 1 I e the que 
l ¢ eply, \l1 \I ntel TUL ADD Le ] 
interrogat! witl “Do vou anvywhert 
in your cost ace nts make any allowan 
for the momentum lost 1 stopping one 
yb an t ne al he or tor the m 
ost in slowing wn and coming t top 
nd then sta g up and getting ce 
ful speck ig 1 ) tO1 thy < di ‘ thy 
inertia ot vorkman’s mind that ha 
be over¢ ‘ ! mk Ss given a new 
dire 1 i he extra amount of | 
ne atte e hurry mb gets: | fine 
that the hurry » generally gets the chon 
est men put t » you make any ext 
ch res i.) 

\I ] inl . uglier No ind neithe 
do we make wanee for the fellow 
hat chews wecaust f thr 1 
that he takes re ng tor his plug, rf 
the voung fellow that has just  fallet 
love ind ps t middl tf his wor 
with a silly o1 1 tac o think of 1 
Vil | don’ | nk tl i cre s en ug 

ynentun ) nost men to take any 
rreat tores ercome ithough ther 
might be ises ere inertia needs to be 
watched Whet it rets to be too gre 
we dispense with the services of the mat 

He evidently considered = the matte! 
quite a joke on the part of Mr. Minter 

AVE Minte \ inning an a W 
iroug! ea something lik t 
Estimates | expenses on qui 
sawm 1 found on the regular one 
general g s time for the st pa 
it davs. S25 iperintende! time 
$7 50 inges that was ¢ ire 
tor tire regu Ds elevel change at 2 
cents each, $2.75 on other jobs due 

» | v sO «6cen eacn $6.50 
OSSE T ) t erest caused by 

msidere ‘ 1 essary < inges ne 
bv le gel i hnagement that make s the 
men ft I 1 hey iT cons dered mere 

r ts of burck trom 25 per cent. upwars 

it utput of e shop—call it $25 
day = fo thr lays that this 

| right of w everything He 
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for it, it was received with doubt; indeed, 


there were those that had feared a reduc 


tion, as this good-natured appearing man 
had a way of figuring out things that 
struck them as being cold blooded; but 


had 


the same way, some of the 


when it became known that several 
been treated in 
men thought it a good time to get all that 
there was in it, and went and asked for a 
One of them told how he 


“He that he 


glad when a man was worth a raise, 


raise Was re 


ceived: said was always 


and if 


I had been overlooked he would be quick 


AMERICAN MACHINIST 


that I must be worth it first, and blamed if 


I don’t think that he: meant it. I’m going 


to try for it, anyhow 


There were those that did not take to 


the new order of things and either left or 
were dropped, but they were not the ones 
that did much more than “count one in a 
crowd.” 


While Mr 


amount of business that the shop 1s ¢ 


James is pleased at the 


oing, 


he credits most of the improvement to 
good times.’ and sometimes wonders 
what the volume would expand to it Mr 
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An Elevated Railroad Design of 1848. 


W. Barnet Le Van, of Philadelph 
brought in some time ago a’ photograp! 
from which the accompanying engraving 
was made and which shows the idea that 


Randel, C. E., had in 


\ ork 


John 


viding New 


1848 fc ir pro 


city with rapid transit 


~ facilities 


The upper portion of the picture shows 


Broadway as Mr. Randel expected it 
look at that time with his road completed 
the only buildings shown here that 
now standing being St. Paul’s Chapel and 
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VIEW of BROADWAY in theCITY OF NEW YORK with the ovenssed ELEYATED RAILWAY wvented by sony RAN DEL Jane CF 
eee a 
’ < me | 
\N OLD DESIGN FOR AN ELEVATED RAILROAD 

to make right, and the next thing that) Minter would put the “push and energy’ the Astor House on the left Chis ele 
I knew he was telling me just what time into the business that he used to vated road was to have had cars propeiled 
1 had been putting in on the jobs that | Some of the older hands still get a sort by a cable or running rope, and the cars 
had been doing since he had been here. of restless fever whenever he happens to were to be fixed to it so as to mov 
Phen he showed me the kind of time the stand around the shop for a while, but no continuously, there being supplementary 
fellow had been making hat had got the one pays any attention whether Mr. Min- ears or “tenders” which were to run 
raise, and before he got through I began’ ter is around or not; they know that the short distances while passengers trans 
to think that I was lucky if he wanted me appearance of “hustling” counts for noth ferred themselves from one to the othe: 
at all I didn't seem to be worth much ing with him W. Osprornt 1 la Professor Sweet. Referring to this 
more than half what the other fellow was — = feature, the inventor says f the 
The worst of it was that I couldn't see Professor Langley in designing his air- notes: “I I are passenger cars moving in 
anything out of the way with his figuring. ship must have studied aquatic birds ex- reverse directions, propelled by endless 


He said that he would pay me as much as 


he would anvone if I was worth it. but 


clusively His ships seem to take to the 


Water at every 


opportunity. 


ropes operated by stationary steam engines 


These cars do not 


stop 











the street dragging a supply of Dr 


reasons the lathe is often run at an 


rect speed. 


their 
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ut passengers. This is accomplished by 
veans of Tenders 
~~ De 


longside 


which move on another track 


of and parallel to the main pas- 


enger track and stop at the landings at 


out every second cross street.” 
Reference to 
pipe 
rovided and the central arched chamber 


sectional view 


} 
D¢ 


the 


cross- 


ws that galleries were to 


nder the roadway is labeled “Disinfecting 


hambe a Notice the pretty little ele 
itors or lifts at the left with umbrellas 


ver them, one of these being down at the 


eet while the other is at the platform 
evel The museum indicated was Bar 
um's, and that there were others who 


chances to advertise 


by 


after 
business in those days is 


vere looking 
shown 
he four horses galloping diagonally across 
Town 


send’s Sarsaparilla 





Automatic Lathe Speed Changing. 


BY HOWARD A. COOMBS 


Usually the proper speed at which to 
ina lathe spindle is left to the judgment 
f the workman, and for this and other 
incor 


It seems impossible at present 
| 


to avoid this, except on one kind of work, 


belt on the cone pulley, 
lever 


motor, from, time to time 


ind that is where the tool is be ted in 


Ing 


out transversely to the axis, as in c 


ing-off 


stock, facing work, et 
If it is left to the workman to shift the 
or 
speed gearing or of 


of a variable 


as the tool gets 
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are: (1) A 


mechanism; (2) 


variable-speed 


torm I 


arrangement 
driving some 
controlling device for the same; 


the 


(3) con 


nections between slide-rest and the 


controller 


Since the change in speed shoul it be 
by “jumps,” the only practicable driving 
mechanisms for the purpose art (1) 
Some form of friction drive; (2) a belt 
drive on oppositely arranged cones; (3) 


a variable speed electric moto 
other which needs 
} 


consideration is, at what rat: 


only condition 


lary 


} 


speed-changi device bx 


ng 


ated? Suppose a flange 16 inches in diam 


eter is to be faced, the tool 


from the periphery towards the cente1 


When the 


from the center, thi 


tool has reached a point 4 inches 


spec d of the 


will have to be double that which it was 
when the cut was started in order tha 
the cutting speed may be the same But 
when the tool has been fed in 2 inches 
more, the speed will have to be doubled 


again, and 1 inch farther will necessitate 
still another doubling. By the time the 
tool reaches the center the speed S| ld 


theoretically be infinite 


the angular velocity of the work must 
vary inversely as the distance of the 
from the center 

We find that the idea is an old one 


machine-tool builders, for Sir 
Whitworth took 


as long ago as 18. 


among 
Joseph out a 
37, a drawing of whicl 
Whitworth’s plan 


lace-piate at varying 


s reproduced in Fig. 1 
was to adrive the 


nearer to or farther away from the center, speeds from the headstock spindle through 
the chances are that the speed won't be triction rollers bearing on the back of 
hanged: for who cares to take the trouble the tace-plate, as shown in the figures, in 
change the speed after the powe feed whicl 3 s the face plate drivet by the 
r i 
A eel 
34! 
z , ——y ] 
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| 
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FIG. I. WHITWORTH’S SPEED CHANGING ARRANGEMENT 
n, and run the chance besides of leay friction rollers s and t, which in turn are 
oat -} re | —_ Lane of es he “* a a ——s — 
gamark on the work to show where the ven in opposite directions trom tl I 
lange was made? So mechanisms have pulley g by means of bevel gears /i, 1 and 
en designed to keep the cutting speed nd spur gears l,qand» Phe ers 
nstant by progressively varying the s and re splined on the shafts « and 7 
peed of the spindle, the: increase being the inner ends of which ar: irnaled in 
used by the feed of the tool towards or the front portion of the headstock and the 
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spindle 


Is, 1 
tad an 
ed « 
n tl 
I am 
idle 1 
nesh v 
lO 





mecha 





which dri 


iT 


Horace 


Fig. 2, 


n 1882 
driver nd 
stant, while 
KD to the 
ng spee 
belt \ Phe 
controlled 
de a Wi 

1 anguilal 
centric Wi 
tool-holdet 
meshes wi 
and this ge 
a transver-¢ 
slide longit 
wl ] T 

th , 

1 the 

ne end 
reve pp" I 
Ca ‘ 
hippe yy 
’ ] } 1 
rack Dat 

i? ‘ 

{ A \\ 
If pow 
the e o! 

wee 
WOT Ww] 





1450 








1400 


causing the cutting speed to increase as 
the tool approached the center 

Fig. 3 shows another arrangement de 
vised by Mr. Lord. Instead of controlling 


the belt-shifter directly from the tool-slide, 


) 


t is operated from the feed gearing, s 


that the power feed for the tool should 
be thrown in as soon as the lathe 1s 
started 

Fig. 4 shows in plan a cutting-off ma 
chine patented by Eugene Childs, of Bos 
ton, in 1801. The driving pulley 27 and 


sleeve, and friction disk 
the 


means of bevel gears 30, 31 and 32 and shaft 


disk 28 are on a 


29 is driven in opposite direction by 
to drive the main spindle 26 
the 


23 to the shaft of which is attached pinion 


33. Power 
is taken trom friction disks by roller 
24 meshing with gear 25 on the spindle 


he 
to the disks is c 


position of the roller with reference 


the slide-rest 
shaft 


mtrolled by 
h 


through rack 36, pinion 37 on 30, 


k 18 and shipper fork 19 which 
the 


lever 17, lin 
engages a circumferential groove in 
11 if the roller 


The 


must be 


ILUITD) ¢ 
just described 


connecting means 
| tool 


modified when the carriage 


the bed, 


taken 


] 


has a longitudinal movement on 


lathe Fig 5, 


is in an ordinary 


from the same patent, shows the arrange 


ment in that case. On the slide-rest feed 
screw Lis a pinion 2 driving through gear 
3a worm 5 formed on a short shaft 4. On 


thie 
the 


vear 10, 


shaft 7 of the worm-wheel driven by 


worm 5 1s a gear 9 1n mesh with a 


which in turn drives a gear II on 


WI 


j- be 
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FIG. 3. LORD'S AUTOMATIC SPEED REGULATOR 
FOR FACING IN THE LATHI 


\ lever 15 
shaft 16 


a shaft 12, carrying a cam 13 


attached to a vertical rock has 
a pin 15a engaging the groove of the cam 
13, and to the other end of the shaft 16 
is attached the lever 17 which is connected 
The 


is of increasing 
that the 


to the friction roller before 


23, as 


spiral groove in the cam 13 


pitch, the reason for which 1s 


the work must faster 


of the 


speed ot Increase 


than the movement tool towards 


the center, as we have seen 
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The double cone drive was adopted by 
Mr 


chine patented by 


Pratt in a cutting-off ma- 
1893, and here 


Francis A 
him in 
shown in side elevation and cross-section 


in Fig. 6. In this machine the hollow 


spindle 3 carrying the chucks 4 and 5 1s 
driven through the double cones, pinion 
g and gear 8, the power being applied to 


belt pulley 10. The position of the fric 
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FIG. 4. CHILDS’ SPEED CHANGING DEVICI 
tion band 11—or belt if the cones are fut 


ther apart—is varied by the feed-screw 


12, which is rotated in unison with the 


feed of the slide-rest by the bevel gear on 
the feed-screw 17 of this latter, and the 
connecting shafts and bevel ge: shown 


In this machine, the the tool 


carriage longitudinally of the bed is fixed, 


position ol 


so that the rigid connection between it and 
the driving mechanism is possible. Since 


the tool and the belt-shifting 


carriage 
means correspond in their movements, 


is evident that the cutting edge of the tool 


should always be at the same position on 
the carriage, so that it will approach the 
axis of the work with a movement always 


bearing the same relation to the increasing 
This 
the provision of a tool support and gage 


speed of the work is assured by 


which the tool can always be set 


The 


freely 


15, on 


with its edge in the same position 


gage 15 1s thin enough to pass 


through the cut made by the tool 

Fig. 7 shows an arrangement for a 
complishing the same purpose when a vat 
iable-speed electric motor is used to drive 
lathe. The 


link 2 


a cutting-off slide-rest I 1s 


connected by a and lever 3 to a 


rock shaft 4, to the other end of which is 


attached another arm 5 connected by a 


link 6 to a rack 7 in mesh with a pinion 


8 on the shaft of the rheostat which con 


trols the speed of the motor 


If we seek for a reason why devices 
ot the nature we have been considering 
have not come into more general use, we 


shall probably find it in the fact that, with 


the exception of the most recent exam 


ples which employ variable-speed electric 


motors, it was always necessary to employ 


some form of friction drive in order to 


automatically vary the speed of the work, 


and it seems to be the general opinion that 


friction drives are unsatisfactory in the 
machine shop. Now that variable-speed 
electric motors are on the market which 


can give an approximately constant power 


throughout a large range of speeds, there 
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seems to be no reason why automat 
devices for varying the speed of the lat! 
should not be employ ed to a greater ext 
than hitherto 
Automobile Construction—ll. 
BY HUGH DOLNAR 


The 


divided into four principal 


motor wagon at large may 
groups ot 


ments, each of which is a highly compl 


structure, notwithstanding the simplifi 
tion due to separation 
Commencing at the road surface 


first group includes tires, wheels, wl 
bearings and axles. Three kinds of 


solid 


the latter of single 


are used, steel, rubber and pn 


matic, and double tu 


construction. 


Steel-tired wheels, steel-rimmed wl 


without tires and cast-iron wheels 


used principally in the light locomot: 


and traction engines, and with good: 
wheels could be well used tf 


steel-tired 
smaller wagons, 
Good 


carrying passengers 


asphalt or macadam_ roads, 


good vehicle springs, would make 


speer 
up to fifteen miles an hour comfortabl 


riders; but as American 


country 


and city streets now are, pneumati 


are a necessity, and are applied to all aut 


mobiles designed for passenger carriag 


only The single-tube pneumatic 1s 


very largely used for the smaller wago1 


but there is a steady tendency towards 


double-tube tire. The rubber tire 1s 


commonly carried in grooved steel ri 
and is not easily removed and. replaced 
uble-tube 


non-experts \ d tire cari 


>| 























FIG, 5 AUTOMATIC CHANGE OF SPEED W 


MOVABLE REST 


na flat wheel rim, secured by cross bi 
groove, seems likely 
The 


presents 


instead of the rim 


large use who'e subject 


have 
pneumatic tires difficulties 


undesirable features from every point 


of view, and cannot be regarded as settl 
The 


surfaces, 


in any particular correct things at 


good ré vad wide steel wl ce 


faces and moderate speeds. These good 


things are not among the immediate prol 
the 


abilities, and pneumatic tire is tl 


only acceptable thing at present, notwit! 
first cost, its liability to 


} 
large 


standing its 
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neture and the frequent renewals neces 
ry. 
Wheel diameter for wagons to carry 


Vast 


vo passengers and upward is in a 


jority of instances 28 or 29 inches. Tire 


st increases rapidly with diameter 


hirty, thirty-two and thirty-four inch 


re diameters are used for larger wagons 
it the wheel 
] 1 


of light traction and 


advantages of increased 


umeter in the way 


sy riding are offset by increased cost 


creased strength and nconven 


extent that the 28-1ncl 


such an 


ice, to 
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force is the more effective when applied 


at the front, as trailing wheels are more 


easily pulled out of road depressions than 
leading wheels can be pushed out of them, 


but the grand average of advantages is so 


largely with rear wheel driving that it 
now seems the only construction accept 
able 


Driving of all four wheels has ma 


theoretical advantages, but is not used in 
any light passenger wagon at present, and 
May never appear to any important ex 
tent 


Why, 


4 
16 


| 


re 
ss 
rc 
’ 
$ 
‘ » 15 
ln, 
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FIG. 6. CUTTING-OFF MACHINE WITH CONSTANT CUTTING SPEED 
wheel diameter is increased with reluct The steering wheels are nvariably 
ance. mounted on short individual axles, and 
Metal wheel spokes are less in favor the divided rear axle with the interposed 
now than ever before. The wooden spoke equalizing gear is also the general con 
wheel is the better in appearance, is the struction 
easier cleaned and is about the same cost The front member occupying the axl 
as the wire-suspension spoke wheel, which = position—not an axle, since it does not 
has now almost wholly displaced rotate—is a steel tube, having stub axl 
Che wheel hubs are of metal, and the forks or hinge lugs, either drop-forged o1 
front whee's are often placed on ball bear- cast of steel or of malleable iron to take 
ings, while the rear axles are more com- the stub axles carrying the © steering 
monly carried on roller bearings. Spe 


ial forms of roller bearings are received 









wheels, brazed to the tube ends. Many 


t the early wagons had forged front 
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VARIABLI 


SPEED 


vith favor, elastic coiled rollers being very 


argely used, and both straight and coned 
solid rollers giving good results. Large 
numbers of wagons yet use ball bear 


ngs throughout, especially in combination 


with electric driving. There is a strong 


inclination of makers towards the simplest 


torm of elastic roller bearings, four in 
number, for the divided rear axle. and 
two circles of balls for each front wheel 


It is now fully decided that the steering 
be by the 


driving by the rear wheels 


front wheels, and the 


The 


should 


tractive 


MOTOR 


NO Es 
ake 
ee tar »y 
— 


A nM 
DRIVING CUTTING-OFF LATHI 
ixles, but the steel tube with forks brazed 
on has so many advantages that it now 


bids 
for everything up to heavy trucks 
Phe the divided 


axle is also of steel tubing, end and middle 


fair to go into almost exclusive uss 


sleeve supporting real 


fittings brazed on \ great Variety of con 


structions are used, some of which will be 
shown in detail 

The springs interposed between the rear 
the 


frame supporting the machinery, are four 


axle and ‘“‘chassis’” frame, which is 


half-elliptics in many cases, which gives 


an advantageous 
makers use full elliptic 


otf wagons, and reversed elliptics and ‘‘¢ 





and platform springs appear to a limited 
extent 

here is a strong bias towards the halt 
elliptic spring, not so elast as the full 
elliptic, but more easily applied and giving 
the better load support. One builder mak« 

great number of ight wagons witl MV 
wo halt-elliptic sp g € Ol ich é 
reaching trom axle t x 

Phe ch tram ‘ nv dit 
ferent fort { partly i 
ingl eC ipe F t 
armored woods bat n her cas 
the wagon body woode1 ‘ ( 

support the machinery of the vehi 

Phe separate motor I! ( ving 
Motor and chang  ¢ I ind u4 ome cast 
the tuel and Water tank ised in a tew 
nstances only, as yet, but | uch con 
manding advantages as to make its get 
eral adoption highly 1 rl 

Phe wagol b ay \ 1 ( i I 
propelling machinery t course a very 
different thing from that which carrie 
the passengel 

Practice 1 \ mn estabd ed 
O permit siti g well-detined 
line but here ( ( eal ndi 
cations of the teat \\ \ ( irac 
teriz¢ dd ng vopula not 
venice W ( I enorm 
numbers eet the ge emand fot 
i light ré ric \ v ry 
tw ir tou ) enge!l 

Phe | reget ne ( \ 
be bu \ Vv great r t ( 
ind are ere ng t e tortl ning 
iutomohil whicl ‘ t popu 
che ct nd pure I n i hg ( 
n the fiel I 
moment 

Phe CNM Cl ( ( 
well aware f the nome 1 
benefits | ch or A +1 thi. epar , ® ot 
omplex structure int voregater o1 
ponents, ¢ ich of which may " eparate 
assembled, tested and n 9 hefore 
all of these componer e fit em 
led n the ( Mipie ed 

lf he wag b parate 
production int y, 1 ru p e first 
to comprise the whi laxk e Sec 
ond the « S f ni | y ‘ 
third the n r, g gv | a r 
fourth to consist of the body and passen 
gers’ seats only he egil his task with 
many advantage 

lhe front ixle whee ind ee v 
mechanism, steel tube sleeve id the re 
ixle sleeve, equa ng ge gea 1 
the divided rear axles and wheels 


sleeve and brazed 


steel-tube 


are quite similar affair Phen the chas 

frame and springs constitute another com 
paratively homogeneous unit, and if all the 
motive elements can be placed on a single 


small frame, which may finally be correct 


ly located on the chassis frame by four 


bolts, 


t 


while the wagon body carries noth 
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ing but the seats, then the motor can be 


assembled and tested by itself, and can be 
placed on the chassis frame without break 


ing any piping joints, and finally the wagon 


body can be placed on the chassis frame, 


ifter the whole running gear and the mo 


been brought into harmonious 


' 
tor have g 
king relations with each other 


The foregoing construction routine 1s 


not yet fully 


carried out in the building of 

11 1 at ] » »d 
any wagon, as all the automobiles observe¢ 
by the writer have some of the machinery 
fastened to, and supported by, the wagon 


The re 


necessity for this, and it is not impossible 


seems, however, to be no 


, ‘ 
DOdy 


manufacture 


that when the motor wagon 
has had one or two years more in which 
to find the best working lines, there will 


be a very general accordance in this mat 
ter of grouping details into separate assem 
blages 

\t present some of the largest factories 
employ such part supporting and construc 
as to force the assembling 
the 


tion methods, 
of the 


and body as 


entire wagon except wheels 


which must be tested 


unit, 
full sized, with the principal portion of the 
body added, before the agreement and cor 
respondence of the related parts can be 
had. One of 
reaching the 
chief 
the Oldsmobile—7,500 


the wagons most nearly 


desirable separation of its 


components during construction 1s 


made in 1902 and 


12,000 being the expected output for 1903 

For reasons well understood, the motor 
having only one cylinder must have an 
enormously heavy flywheel to drive a wag 
on comfortably. Two Otto cycle cylinders 


drive the shaft nearly 180 degrees in each 


revolution, and can do with much less fly 
wheel. Three or four cylinders do bette 
yet, and the four-cylinder motor does not 
need a very heavy flywheel, but 1s a com 
four 


machine, cranks, 


rour 


plicated requiring 


four pistons, evlinders and eight 


1 
Vaives 


Present American practice uses only one 


cylinder in a great majority of the total 


wagons produced, two cylinders in a con 


iderable number, and three or four cylin 


ders in a few only 
The single cylinder construction will b 


; : 
with first, because it 1s the simples 


ind is als t present, the most used 
The things which make the cylinder 
fired mo difficult to apply to wagon 


driving are the fire in the cylinder, which 


the cylinder too hot, and necess! 


cooling, and the lack of the 


tates evlinder 


power reservoir which makes the steam 
engine self-starting. The cylinder-fired 
motor is dead at the end of each working 


stroke, and must be helped from an out 


rce before it can be alive again and 


side SOUT 


make another working stroke 


These two conditions of cylinder cooling 


ind driving the piston while the fire does 


not dr influence the whole design 


1\ & 


of the internal combustion engine, and, 


while the thousands of eager minds con 


stantly working on this motor steadily im 


AMERICAN MACHINIST 


prove it, it has not yet reached the end, 


though it now seems certain to displace the 


steam boiler and steam engine 





Pipe Threads.” 
Pipe threads are designated by the num 


of threads per inch. There are twenty 


two sizes of standard pipe between 1% inch 


and 12 inches, inclusive. As the pitch of 
the standard pipe thread is approximately 
the same as its depth, and as pipes of dif 
ferent diameters vary in thickness of shell, 

is apparent that the same number of 
used for 


five dif 


threads per inch cannot well be 


1 


all sizes of pipe. However, only 


ferent pitches are used for the twenty-two 
sizes, and twenty-one thicknesses of stan 
dard pipe. 

Taking 4-inch standard pipe as an illus 
tration, the standard thread has a pitch 
of 1g inch (eight threads per inch) and 1s 
1.8 inches long. It consists of eight pet 


fect V 


perfect at 


threads, then two threads that are 


the bottom, and slightly tlat 


tened on the top, and finally four imperfect 
threads, the last ot which is but little more 
than a scratch. This is often referred to 
as a vanishing thread 

Casing threads are considerably finet 
than standard pipe threads 


for example, having fourteen threads pet 


4-inch casing, 


inch. 
The standard pipe thread has a taper of 
ig inch per foot. Drive pipe threads are 


practically straight. The threads on line 


pipe, tubing and casings have a taper of 
4, inch per foot, and the coupling threads 
are correspondingly tapered from each end 
The threads 
of standard and drive pipe coupl.ngs art 


of the coupling to its center. 


straight 

Couplings for oil country tubular goods 
(drive pipe, line pipe, tubing and casing) 
and hydraulic pipe (extra and double extra 


When 


<crewed together, 


strong) are recessed at the ends 


the pipes are properly 
the recessed ends of the c 
beyond the threads, and fit snugly to the 
pipes, thus preventing any bending stress 


from reaching the threads 


the taper threads on both 


contact 1s secured for 


i perfect 


thread 


coupling, 


every These two features (the 


protective sleeve and taper threads) com 


bine to form a joint of maximum 


ind tightness 


In threading pipes and couplings the 


nulls work closely to the standards for the 


several classes and diameters. Excepting 


the smaller sizes of merchant pipe it is 


customary among the best mills to screw 


. thread protector on the exposed thread 


of each length of pipe, especially for long 
distance transportation. Quite a variety 
of thread protectors are in use, some made 
iron, corrugated to fit the 


of light hoop 


threads, and some of band iron; but for 
transportation across the continent to the 
Pacific coast only the heavy, half-coupling 


protector has proven satisfactory 


Riffle, read be 
Association. 


*From a paper by Franklin 
fore the Pacific Coast 


Gas 
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The fact cannot be 


strongly that approximately perfect thr. 


emphasized 


are a prime essential for making absolut 


tight joints in a pipe line. Many | 


screw joints are due to a disregard of t 
fact In cutting threads in the field 
even in pipe-fitting shops, mill standart 
are too often ignored. In some cases 


perfect threads are quite imperfect, w! 


in other cases some are entirely lacku 
Threads 
to make troublesome joints 

On the other hand, Mr. R. T. Crane, 
The Crane ¢ holds 
pipe threads may be quite badly damag 


without seriously impairing their effici 


of this character are very lia 


‘ompany, Chicago, 


cy. He has published the following « 
periment : 

“An &-inch coupling and a piece of 
inch pipe were taken and throughout 
entire length of the bearing of the threa 
in the coupling and on the pipe were mad 
grooves such as are likely to occur Whi 
The grooves ex 
tended about half the depth of the thread 


and were made an inch apart for the et 


there is a defective weld 


tire circumference of the pipe. The thread 
were flattened both on the pipe and in th 
speck in eacl 
thread featur: 
grooves were cut 


coupling, except a mere 
the broken 
three 


lso to offset 
of the 
in the pipe 14 
of the 


question, 
inch wide and the full dept! 
thread. This coupling and piec 
of pipe were then screwed together, and 
tested with 500 pounds of air, at whicl 
pressure the joint was tight, demonstrating 
steamfitters 

The 


used 


conclusively the stupidity of 
and engineers on this subject 
on the threads 


amount of defect 


this test was at least 100 per cent 
than that for which the regular steamfitte: 
or engineer will reject material.”’ 

The writer believes that Mr. Crane has 
overestimated the value of this experiment 
It is far from being conclusive. It proves 
only the possibility of making a tight joint 
being pet 


a thread that is far from 


\nd while it 


unreasonableness of 


with 


fect may serve to show 


condemning threads 


that are not quite up to the standard of 


excellence, it does not prove that damaged 
threads are always to be relied 


This 


of a pipe line, for in the 


upon 


make tight joints is especially truc 


field there ; 


ire n 


such facilities for effective joint making as 


Mr. Crane had at hand wh 


evidently 


making his experiment. It is not an eas 
matter to lay a tight pipe line under tl 
most favorable conditions, although thi 


chances of success are unquestionably b 


er when the threads are in perfect cond 


tion than when they are crudely cut, 
badly damaged 

The holding power, or shearing strength 
much greater than ts 
When all the threads 
have the maximum contact 


of a screw joint ts 


generally supposed 
(as in taper 


thread couplings), their combined strip 


ping strength is several times the ultimate 
tensile strength of the shell of the pipe 
This statement appltes no less to the fine 
than to the coarse 


threads of casing 
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treads of line pipe; but it does not apply A Responsible Job for the Coremaker. is well rodded 1 drie« eces of ga 


1 


the ordinary straight-thread couplings, BY R. H. PALMER pipe of the required lengt re now w 


uch as are used on merchant pipe, since The man bringing the pattern to the” with pi Zz wl ive be 
practice the contact area of the threads, foundry said it was a steam chest tor hat dipped into t cs bla e. made 
s; somewhat less than in taper-thread blocks, and you see it in Fig. 1. In making — lasses-water and plumbago, until they 
suplings this the molder has the plainer part and f the r red ( 
Taking. for illustration, 2-inch line pipe. the coremaker the part requiring the great dried 
d assuming the threads to be in perfect er skill. We are apt to give the moldet The core n ler box 
tact, the total contact area approx- all the credit for a good casting, torget has these piece f pipe filled int 
mates 5 square inches, while the metal ting often when a mold has required a | cavities made by prit which are 1 


rea of the pipe is 1.07 square inches. As- of cores and sometimes of a complicated at the top of the I s, after bei 


suming the tensile strength of the metal to nature, that credit is due the coremaker rammed up 

he 60,000 pounds, and the shearing strength as well. The pattern, Fig. 2, is round plat This being done, the core has tl 
» be 45,000 pounds per square inch, then and solid, with a core print B on top and pipe removed, and rolled over t 
he ultimate strength of the pipe is 64,200 in the front another core print 4 ind is cut into down the wires ct 
vounds, while the stripping strength of the [he pattern is laid on the follow-board prints 4, thus forming a « annel in whi 


‘int is 225,000 pounds [his leaves a and rammed up in the drag, rolled over 1 nail can lie across these wires and b 

ide margin of safety for straight-thread ind the cope also rammed up, as with any velow the irface of th re 

uplings, imperfect threads, or careless plain pattern; of course being gated, vent \ piece of wire 1s now twisted to tor 

ness in making the joints ed, et Fig. 3 shows the core box for i loop at or nd, and ! pu 
The writer is indebted to a representa 
ve of a leading pipe mill for the follow 

ing description of a series of tests that At / von 

were made for the purpose of determining 

the relative strength of taper-thread line 

pipe couplings, and standard or straight 

thread couplings : \ 
Test No. 1 \ piece of 2-inch standard CA 

pipe was screwed into a line pipe coupling 


ind, when subjected to a tensile strain, 





broke some distance from the coupling at 


65,000 pounds, equivalent to about 60,500 } 











pounds per square inch of metal area 


\fter this test all the pipe and coupling 





threads were found to be in pertect con 





Test No. 2 \ piece of 2-inch standard 


pipe (cut from the same length as the piec 








= : ~ oy 
used in Test No. 1) was screwed into a D _ a= Sie 
; ’ ’ 1 ’ 1 f . 
standard upling. It broke in the socket Ml 


nder a tensile strain of 37,000 pounds 











is Vee al C4 I ( \ 1 
Tl¢ \ | ) v ‘ ‘ tt a 
tte nat Weer F its.4 . 
na ¢ p y ‘ WW ¢ ESPONSI I it I 
sg ‘ s bet ‘ 
Test No. 4.—TI Lm N ge | g. 5 Phe eo g 
is applies piece I 4 ) l Yg 2 ~ ] | ») t pri 9g i 
Standa | ping ) SCTPOCW re \\ ‘ ) Vv 1d reLW CE prin ( 
¢ ving tl te ID ( Wal t f cinders e wi ) v 
nside the ¢ up] ng wn at ¢ lig 7 ad thu le \ Wing i 
These tests demonstrat Vv using g sf he surface ¢ ‘ ) 
per coupling tl 1 er aw | dded so 
de s wer than ell of the pip ) ( cross ea f Dp t i g i 
its mad f standard straig d mim ! Phe neces ( 
ea plings are weak p s of ur F t engtl 1 ( f ype 
¢ s i ¢ e to do wit t vire ! ) 
—_—— — 19 the pri 1 dwe n Cl Chest I ( lig \ 4 I 
ndustries, published at Durban, Soutl vires are kept apart a little way, say 3g chaplet hig. 5 
\tr i is In a recent Issue a iD ed ed ch | e < ‘ nye re idly ( d | ese ie I } 
il on “the dearth of unskilled labor Fig. 4 shows the core box tor making casting thre p ot core 
there is in it no suggestion of thr ‘re B, Fig. 5, which is to fill the place in The large core, having holes passing en 
nployment of more machinery The only the mold made by the core print B. It trrely t gh it gently lowered 
‘lution lies in that direction. With us will be seen that the prints in this core over the pieces of gas pipe, these pieces ot 


he dearth is of skilled labor, and the high box extend to the top of the box and thus gas pipe passing through it, and the cor 


his core resting on chaplet L hie wisted wires 


r the skill the greater the dearth make holes through the core | 
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are now untwisted, and spikes or short 


pieces of wire are laid across the pipes, as 


at £. the 


over them, thus binding the cores <1 


and wires are twisted 


Fig. 5, 
and 


B together. If the twisting does not bring 


them together tight enough, a thin wedge 
of iron or a flattened spike is pushed un 
der an end of the spike or wire The 
prints in Fig. 3 are quite tapering so that 
the pipe shall go down to the cross-wires 
and leave a little room to force in the paste 
and slurry used to stop in around the 
pipe. The holes in the large core Bb are 
made a little large so that the pipe may 


vaass through easily. The cores being thus 
I t { 


assembled are turned over together and 


the channelways over the nails at L, Fig 
7, are filled in with molding sand wet with 
molasses water. The core is now put into 
the oven again 

Fig. 6 is a section of the drag Phe 
molder has placed the round core Al in 
the cavity left by print 4! on the pattern 


and has stopped over it with molding sand 


and also has pushed in one nail each on 
the top, bottom and sides to hold this 
core more. securely The core projects 
into the side of the mold the distance 


the thickness is to be, less about 


of casting 














an eighth of an inch 
The large combination core is now 
Je Malle 
K D KD xT 
I E YT £- T1 lo, N 
xX DE eS On ms 
LH LH M 
| | 
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PIG. 7 SECTION OF MOLD WITH CORE IN 
PLACE 


brought from the oven and placed in the 


mold. When assembling this core, before 
the core B was closed down over the pipes 


holes 
the 


1) the tops of the were countersunk 


a little, and before molder is 


the 


given 


core, and while it is hot, this counter 
sink is filled around the pipe with slurry 


The 


the nail, spike or wire is too large to force 


which quickly dries molder sees if 
up into his cope, and if so he makes pro 
vision for it 

By hard 


surface 1s provided over the heads of the 


the arrangement here shown a 


chaplets to take the upward pressure, the 


pipes within the cores through which the 


wires pass bringing off the vent. As was 
said, the coremaker in this job gets the 
part requiring the greater skill. The 


molder rams up a plain pattern, he sets his 
core after finishing his mold, tries on his 
cope, removes it, and passes a vent wire 
through where the pipes come to top of 
core B to carry off the vent 


Che 
that 


kind is 
must 


of this 


the 


trouble in a job 


any rod put into core be 


got out of the casting, and where they 
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in 


awk- 


of holes, 


top of a casting like this, it 1s 


have to be taken out 


as 


very 


ward and takes time, as the rod has to be 


bent, but where if a casting can have a 


hole on the side, it can be stood on edge 


and a wire can be passed through the 
holes in the top, and the sand will run 
out of the hole, and straight rods are 
easily worked out of the same hole pro 
vided it is put at one edge of the inside 
core. I should have said of the casting 
that these holes were all to be plugged 
after the block was finished 

In Fig. 7, at O, will be seen a littl 
space between the cores. Chis is left be 
cause the main core must pass down by 
the projecting core, to prevent the one 


disturbing the other. This of course leaves 


a fin between the two, which is easily 


broken through after casting 





Letters From Practical Men. 


An Oil Country Re-echo. 


Editor American Machinist: 
I have read the oil-well experiences ot 
our mutual friend Osborne with a great 


While ke h: 


thoroughly, there are 


deal of 
subject 


interest is treated the 


very Some 
points in which our experiences have dif 


fered, probably because of differing local 


conditions, quality of material to be 
drilled, etc. There was one point in the 
building of the rig, or more properly the 
derrick, that interested me particularly. It 
may be so common in the oil country 
however, as not to excite comment, and 
was therefore passed unnoticed by Os 
borne 

When Mike, our head driller, who was 
also our rig builder, arrived from the oil 
country, he first prepared a list of such 
timbers as he needed for the 72-foot der 
rick and its accompaniments. While he 


was waiting for this lumber to arrive, he 


made a like the sketch, of 


S¢ ft 


gage 44-inch 
the 
ng 


\fter sandpapering 
I 


ne | sizes given are approxi 
t 


smooth 


mate only 


the notches were cut in the horizontal 


piece and the lines laid off on the vertical 


piece. [ do not remember just how many 
lines or notches there were, but he got 
my curiosity aroused with his careful 


measurements with the 2-foot rule, and I 


asked him what it was. He laughed and 


said that was his “trick” he built the der 
rick with 
When the lumber 


sill, mud sills, 


arrived and the ma 


sub sills, ete., were in pl: 


and the work on the derrick proper began 


then the usefulness of his little wooden 
tool was made apparent Referring to 
Osborne’s photographs of derricks, the 
construction will at once be clear Che 


corner pieces or legs are made of 2x8-inch 


and 2x1o-inch lumber, nailed together 


trough shaped and with the ends lapped 
deck The 


are Ix12-inch 


one or space between girts. 


ot 
lumber, with the ends fitting up closely in 


girts horizontal 


pieces 


side of the legs Jetween air of 


each | 


the 





( Ictohe r 15, 


1YO 5 


girts were two diagonal braces, one run 
ning each way. 

all 
the diagonal braces had to be 
fit the 


the 


All these girt ends and the ends 


sawed at 


certain angle to legs, and these 


angles varied as derrick grew small 


and higher and the decks closer t 


This 


every angle on the derrick was laid ott 


got 


gether. was where the tool canx 
in 
by that little wooden gage, using it like 
carpenter would his square on the end 


\ll 


ground and sent aloft to ly 


each board sawed these pieces wer 


sawed on the 


erected, and never a did they send 


piece 
lo the onlooker th 
] 


seemed all as it should be, and 


back for alterations. 
not so ver) 
hard of accomplishment 

Mike 


turned to the land of his early experiences 


Long afterwards, when had re 


some of us educated men tried to figure 


ther derrick, to take 
the place of the one that Mike built, whicl 


all the angles on an 


was destroyed in the tail end of a tornad 
We found tl With 


of our carefully figured measurements, the 


ie Job no sinecure 


girts would be too long, or too short, o1 
the angles on the ends of the diagonals 
wouldn't fit and would have to be sawed 


over, and after the derrick got about three 
decks high, the southwest corner began t 


show a great magnetic affinity toward the 


North pole. When we got 66 feet high 
we decided that, as we wanted a derrick 
and not a corkscrew, we had better stop 
right there 

If Mr. Osborne’s man, Hank, can giv: 
us any light on that wooden gage and 
will do so, it will be very thankfully re 
ceived, even if only to gratify our cut 
Osity 


At another time, when we wished 


move the derrick about 50 feet to start 


a new hole, Mike tore it down and cat 


ried it to the new position and rebuilt 


in about two days’ time, just to prove 


us that he could move it that way quicke1 


than we could jack it up and roll it ther 
Mr. Osborne’s milling fixture was 

handy thing, but as there was none to b 

had in our neighborhood, nor any neare 


than the oil fields, we generally fished wit! 
slip socket, friction socket and spoon un 


til we got the missing bit; but in our cas« 


had to di 
bit 


as the rock hard, 


little 


Was we 


the 


very 


very jarring to start whet 
caught 

[ remember one morning when the 
clamps slipped and 60 feet of 6-inch cas 
ing pipe dropped quietly an &-inch 
hole, feet Mike 
moved his pipe from his mouth, grinned at 


the rest of us and said, “Well, boys, 


into 
550 deep carefully re 
we re 
like the darky cook when his frying pan 
‘tain't lost. ‘cause 
"This 
did not trouble Mike a little 
to a 


was overboard We 
accident 


He took 


little 


know where ‘tis small 


bit 


Johnson and went up repall 


shop, about a mile away, sorted over the 


scrap pile and found a piece of 5-inch 
shaft about 4 feet long, had a pin turned 
and threaded on one. end to fit the stem 
box, and the other end turned round s 
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that it would slip into the pipe easily the cope is placed back on the drag. 1 satist t 

I] lot nlace laned » sid flask is 1 ertled r and drag 7 . 

in a flat place was planed on one sid Mask 1s now rolled Over and drag Is lifted, ind appar St) pre 
ibout 24 inches long and about ™% inch _ leaving the cheek in the cope; the drag the eley \ yw 
deeper in the center of the bar than at the half of the pattern lrawn, the drag in y ‘ 

wer or round end On this flat face flask replaced, making the mold complet n 

is left a rib of metal dovetailed at the The readers may nderstand bett it ng 

les ke the cross slide tf a lathe car 

ig d on this dovetailed rib fitted a 

) Ste iW W th teeth ke those ot s 

: Cope 

pe wren \ small pin was driven i 

t é f this rib to t as a stoy 








trom slipping oft 














Phis vas taken to tl We and p SE OF THE CHEEK IN M 
the 60-t tt bit stem ind ilter a little 
fishing ntered the lost casing Phe tate that the che s somew] tl vl : 
veight of the stem was sufficient to fore form of round ball wide R 1 P 
the tool veral feet into the pipe, and as Some patternmakers have the idea that dri ( pped 
soon as we started the pull, of course the i cheek means the center of a three-part — the pn eferred t If | ‘ 
iw slipped as much as the pipe would — flask, and others that this cheek is over had more he t 
llow it to expand, and then it picked up hanging next to the pattern. Such is not’ should have waited 1 ne wisethe 
he whole string of pipe and brought it the case, as_ the ind Ipp d a unduly erte wit ( tl 
» the top without troubl The whole around excepting wher Lvity made just f en with 
consumed from putting on the tool by the pattern M. E. D ratchet t ew ip 
until the pipe came in sight was seven a f tl ( not at all cl ( ' 
teen minutes L. L. ARNOLD A Ratcheting Gang—Drilling Cam Drums on the who | ee] tomed to having ( 
West Point. Ga Automatic. ! ; nt f v-roon wl 


—— Editor American Machinist 
The Use of the Cheek in Molding That automatic feed for the ratch 


‘ et dr S; 
Elite \merican Machini noticed by Mr. Warman whil ding \ e g 
; ae + f part of ++ +] n ele d 1 t winte and , 
Q h may e AM rat ag Ist. evide , 
\1 
{ ror ( r ‘ 
, ‘ 
‘ 
\ p 
( 1 
| 
gh | f 4 
/ 
f 
- f 7, 
: Sy 
i 
‘ ~ ¥ 
!} 
4 
“ am 
y 
I \ 
\ ; 
\ a 
¢ ‘ 
\ 
\ ” 
5 
\ PF 
f 
\ 
— 
_ 


n tl rt lf, then tl | s mad . Thread Tool Manipulation 








1400 
nstruction He says the article clearly 
states that the top face of the tool should 
be level 

I will quote verbatim from the article 
which I followed, Vol. 24, page 182: 
“Grind the tool to g: and then give it 


vage 


top rake sufficient, 5 degrees being about 


Set the compound rest to 23 


instead of 30° (this was later cor 


rected—should be 27 instead of 23), “but 
tool by gag 
reader if I did not follow 
‘ 


al 


Phen **¢ 


nstructions 


P.” goes on to say that “1f the 


compound 


pertaining to the 


rest were followed in the same manner 

the grinding of the thread tool, I am. 
not surprised at the fierceness of Cheroot’s 
job.” Then later he says that any old 
ingle between 15 and 45 degree sood 
enough 

Again, **( Pp.’ avs. “Set the thread tool 
on the center.” Well, there are others who 
do not set the tool on the center, as see 


Vol ae. page 
Ridderhof pretty good authority. 
the tool 


like it bette 


So4, and we consider M1 


In defense of which [| showed, 


than a tool with 
ved, 


top Tools whose 


nothing of the rake we get, cut ste 


s 


tops are Cul 


r than when the top is a plan 


irface Phat tool lasted seven months, 
and averaged more than an hour’s work 
each day. ly fore it was Te forged Phis 
vol in the hands of its friends will give 
satisfaction if they are handy at the grind 
tone: otherwise it 1s better to stick to the 
old stvle of tool CHEROOT 


Pivoting a Watch Balance Staff. 
\merican 


Some vears ago the AMERICAN MACHIN 


Machinist 


Ist printed communication from me in 

reference » the treatment oft watch, 

whi owner hac le mustortune IVE 
a 





an involuntary bath Belheving my d 


may hi saved some unlucky 


bill 


purpose, it oc 


watch owner an extra and 


served a 


repair 
thereby useful 
curred to me that possibly it may interest 
readers to know how a 


SOM new 


for 


of your 


“shaft” or a new “journal” is made 


the watch when its owner accidentally al 


lows to ship through his hands to the 


tloor 


I am a close reader of the AMERICAN 


Macuinist for the pleasure and useful 


information I get from it, notwithstanding 


machinist jobs 


my are not in the heavy 
class, and so reason that the heavy worker 
may care to know how a light job is done 


When an accident of this kind happens 
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the result is likely to be—either ne harm 
done (seldom so, though), one or both 
pivots bent or broken, or a combination 


of fractures 


In order to understand the matter clear 


ly, the about four times actual 


of a 


diagram, 


size, shows the construction shaft 


(which is called a staff), and its bearings 


Ais the seat on which the balance wheel 
is staked or mounted B is the seat to 
the balance spring—or hair spring, as it 1s 
commonly called C is the crank disl 


(roller table) and J) is the crank pin 

called roller jewel—by which motion 1s 
given the balance wheel. /£ are the jour 
nals or pivots, and / are the bearings o1 


There are a pair of these jewels at « 


end of the staff. one of the pair having 


other a flat, pol 


a hole through and the 
ished surface on which the end of the pivo 


like the step bearing 


ca4&rs, 


mill shaft. These pivots are, by way of 


comparing size, three-fourths the thicknes 


of a postal card, or three times the diam 
eter of a very fine hair, and they ( 
upport the weight of the balance whee 
nd attached parts Little won eV 
break when the watch is let fall 

der is that they stand up to their work as 
hey do. Now, when a broken pivot 

lye repaired, thre roller table and 
pring are dismounted, the staff is firmly 


pring chuck or by cement cl 

latte eing more certain to insure ab 
utely rue running Then the = roug! 
roken end is slightly stoned ott and 
ered \ drill slightly irge! ‘ 
finished e of the pivot is then used, 


been drilled into the stump about twice 
the length of a pivot in depth | 
11lIC¢ tic ob and require Sa steady 1 


ind care to avoid forming a “tit” in the 


bottom of hole, in which event the drill 
will cut larger at the bottom and _ finally 
refuse to cut, sometimes breaking its point 
and making a lot of trouble These d S 
+] | | | 
We mostly Make Ourselves, a Qood qua tv 
ot sewing eedle eine about ] 
naterial to make them of Having drilled 
] ] ] rs + ] 
thre hole, a empere d steel plug \ 
made and driven in and turned down close 
to the size and form of new pivot 
s done with a hand tool, agraver wil 
simply a small square steel bar ground 
iff diagonally from corner to corne 


Phi 


while the 


final sizing and smoothing is d 


work is speeded in the 


with a soft cast-iron or belt-metal slip 


charged with oilstone powder and oil 





finished with a similar lap of zine or box 


wood, using crocus, putty powder or like 


material to give the pivot a high polish 
Of all 


that allows the eye to come very 


course, this is done with a glass 


close to 
the work. The dimensions are exceeding 
ly small, and it is essential for these pivots 
to be as nearly absolutely round and true 
Other 


n the jewels would not 


it is possible to make them 


as 


wise the friction 
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wheel could not be cor 


job of this 


be even and. the 


rectly balanced. A kind whet 


properly done shows no marks of having 


been repaired and leaves the part for 


good 


as before being 


purposes 
CHAS 


Half Twisting a Quarter Twist Belt. 


Editor American Machinist: 


ot September 10, wott 


in your issue on 
quote the Wood Worker ’ 








of page 1292, you 











as telling of a belt ‘sewed with halt Fi 
twist in it, thereby bringing both side 
ilternately in contact with the pulley 
with the result that the belt drove bet 
than before You add, “This w 
help us much in the solutior ( 
Driver 
Q 
A 
" 
i 
i 
; ’ 
HALF TWIS N¢ \ \RTEI 
petual question as to wl 
belt to run next to the pulley 
Che inference from this ¢ ( \ ( 
he that the belt in question was twts 
for the purpose of ascertaining which sid 
of it would VIVE the best service ince 
identical conditions; perhaps this is tru 
but it brings my mind several belts 
have seen running with a half twist 
them that was put there for an entirely 
different purpose 
[ was at one time the propric rt 
planing mill where it was necessary 
transmit motion from one line shaft t 
another where the two were at right angles 
to each other: the belt was first used in the 














nary wa 


ile. then 


tan. 6 


5. 1903 


y and ran well enough 


it commenced breaking t 





= 57-1425 mm. 


0.108 


es and giving trouble generally. One 

the belt was taken down d stretches 

“ he floor and it was found to be 
ed like an iro ma4rre hoop when 

d straig ned out esult whic 

t readily see ( ‘ um for up 

ful s¢ t ( S } 

| 
sion upon le edge that 

was ther \ ether { 

s show 1 ‘ cco 1 
g, with the es 114 ie Cease 
snes nat “ thie 
intry a good d d se 
al belts running nal ‘ col 
sand giy ‘ ( 
( thie ple ure iT ro v ( i 
st remedy, pp lie f S 
avs brought thx Lm tisfactorv re 

contrib tt ( 

t may 1 eve of eon 
having the ffict ‘ “ 
He appl oot ( ay 
ubles wall E. R 

Taper Gage. 
oe ae ie 
We had ’ ' ° 
4 
> | 
nt 
, 
—— > 
es 
1b i 
xt Wi vag 
\7T \ 1? | 
\ \I \ > 
- \ = 
‘ $15 \ ~ 

te ure 
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. We r 
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Royalties on Unpatented Articles. 








jO8 
nd suggested that the expense of securing 
he patent (in those days considerable ) 
might thus be saved me. I accepted and 
during the whole period of the life of 
lat patent the firm sent me regular state 
ments and paid me royalty, precisely as 
they had been accustomed in their busi 
K with me relating to the other and 
patent d machine 

Naturally, [ have always gladly recom 
mended my acquaintances to that firm, and 
| hope that it has been handsomely com 
pensated for its handsome treatment of a 
foreig h me, personally un 
known client. I suspect that this sort of 
mutt and aid much more com 
non than usually imagined. Business 
onor and loyalty are still elements of 

ces n busine notwithstanding the 
ipparent degeneration observable in some 

ms R. H. THurston 


Drilling and Broaching at One Operation. 


I-ditor American Machinist 


We had a lot of small collars to mak« 
ith a slot or keyway for a driving pin to 
enter. Formerly the slot was produced by 
first drilling a hole, then broaching out 
the remaining stock, and then, as_ the 


hroaching raised a large burr, it was neces 


iry to ream the hole, making three opera 
all. 
so simple a job, a jig was made by which 
finished 


requiring only the 


tions in This being too expensive for 


the slot in question was in one 


operation, Same amount 


of time that had been used in drilling 


Fig. 1 shows the collar with the slot a 


AN 


MACHINIST 


AMERIC 


off at a sharp angle, as shown in the sec 


tion, Fig. 2. The button-shaped head 

the drill socket is made to fit the straight 
part of the hole, the angle of the front 
and back of the button being the same as 


that of the sides of the hole. 
In operation the socket and drill are fed 
of the hole 


socket strikes 


down the straight part guide 


until the pointed part of the 





A Cutting, Bending and Forming Die. 
Editor American Machinist 
The die 


sketch was made to produce 


shown in the accompanying 


In cne Opel 


tion the part shown in side and end view 
at the top. It was made of tin or light 
iron. This piece was 2% inches long an 
13g inches wide (inside measurement 
with a %-inch lip bent down 


—O—— 


mt) 
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\ CUTTING, BENDING AND FORMING DIE 
the angular bottom of the hole, forcing edge and a groove (double) sc cut 
the jig to one side and the drill to cut its formed through the center that the pi 
way out into the hole of the collar. The would turn upon a 5-64 inch wire. 


show the drill 
A common 


dotted lines in the section 


and socket in its final position. 
twist drill is used, and as it has to do con 
ble side is backed off ac 


sidera cutting, it 


wheel, and as a 


drill 


cordingly on an emery 


small portion only of the projects 


au 


A 


\—») 
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IMBINED LLING AND rm\ ‘ 
» be cut out Lhe tixture big 2, con trom the er, S$ stubs of ¢ Is tha 
0 ts of a base .4 with a lug on one end are of ro othe tse can be used for this 
ving a V-shaped recess and a lug and purpose The button-shaped head of the 
crew on the other end for binding the holder, as well as a portion behind it, ts 


lar Above the V-notch is a hardened 


tool-steel plate B having a guide hole for 
the drill socket The guide hole ts 
traight part of the way and then leads 


hardened Fig. 3 shows the holder with 
taper shank and headless set-screws 1 
holding the drill 

CuHarLes P. THIEL. 


In making the punch and die, the head 
block g and the die-holder were Cast 
iron. Part g was first finished top and 
bottom and was planed to receive aa, and 
also at angles of 15 degrees hold « 
Two 16 inch holes were drilled and 
reamed to receive studs /i /i, which wet 
drive fits. Parts ccj were then planed 
drive into g and were held in place by set 


screws through /: /: and also bv set-screws 


in 


The rib on the face ot Was n 





duced as follows: The surfaces each s 

of the center were planed to 

piece of the desired thickness, leaving 

ficient stock in center for the rib. A p 

tool steel, x1 inch, to fit the tool-p 
the shaper, was finished on one edg 

the inch surface ) ' 3-04 

was drilled through eamed 1 

the ick with a taper reat itil 

093 inch over s1z¢ l] Ol was 


tock (about .020 inch) below l 1 
s he 1 thre side he 
vere f paralic it he oC 
The tool w b ed off ightly, 
tter h de g Ss Ww planed 
On pat the ece was planed 
e thi : : la se 
I e, 5-64 005 h, or tw 
e thickne ££ to be used, w 
( tire ugh This part \ 
then drilled and 1 sunk for f 
spring-pins, as show Pat \ 
now hardened iwn to a light straw 
color, the ends were ground square an 
thev were drive to position in g The 
blo ks were driven in place and 
set-screws tightened. Parts aa were mad 
3-16 inch thick and projected below 
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is followed, except that parts Bb were as aa, and were 
made until the width of blank was de to a light straw color The guide was then” Editor Ameri \I 
rimined In this case the semicircular fastened in place and a head-block (not Figs ‘ ‘ d 
oves were of course in dd and the rib shown) was fastened to g, and the die 1 for ft g 
as on k. The guide ¢ was a piece of flat’ was ready for the press ind | we 
el, 8 inches long, inch thick and 1 In operating this die, the pressma the cap ( t 
ch wide, with a groove cut in one edge — slides the strip, which has been cut 2 hreaded p ‘ é 
inch deep and wide enough to allow the inches wide, along the groove in ¢ until spindl t 
ck to slide freely through it This ests against B, when he starts the press. tf ding 
ece was fastened at one end of the die he stock is cut off by a nd be it 
( rigiit role Ss to it, and the operate g ed et ¢ ( é On the ( 
Se + 
a 
Ta \ 
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FIG. 6 FIG 
ar ND TO HOLDER Ft {Al DIE WORK 
ept the stock against the bott (hor rn stroke pper spring-pu clease n iH e spat 
mtally) of the groove in making the the stock from the punch, and the lower A elite 
punchings pins raise it so tl rests freely upor ( n | 
\ trial blank is placed on die and them, and pushe out of ntet g p ag 
punch is forced down over The t way and is ready for the next puncl \ ( 
ur spring-pins, of which the upper were ng ping | 
inch diameter and the lower four 3-1¢ When cutters ( become dull they ing ( ! t 
nch, hold the stock and prevent twisting are ground on their taces, k being ground ing Phe 
\s the punch continues downward the on both faces and ng groundtothe same bushing rhite 
lades aa bend the stock at the sides over thickness. Parts <¢ were ground on cut f hi t 
/dk and the ribs and gro ind ting ends only and p: were re embled v if tig ( t 
idk cut and form the cente: Parts aa and e g ind ona rface finge 1 
Having determined the required width grinder without ré ng them from the hich 1 g 
the blank parts da were ground Oo! the die i7 d the edge t{aa are rt unded \ | £ I I 
sid | 5 ~ ¢ i oO take oO! sn 4 ad othec \ ] 
I =e ad : | g 
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inch, being rounded on the inner edges 
in bending 
filister-head 


marking the stock 
held 


ws and two dowels each 
In making the die, much the same plan 


avoid 
vy were by four 
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B being 1's 
part These 


ground to be equal distances from the cen 


next made, part inch ft 


than 


were 
higher parts were t 


ter grooves and a snug fit over parts aa 


These parts were held in the same manner 
also hardened and drawn 


{00 


he distances et 
ant poin 


usefulness 


th rT 1; , : ’ +1 
t thie ¢ m¢ ng ad ) p. 


A Special Chuck and Tool Holder for Small 
Die Work. 
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mumodating the shoulder on the die. Die Now, there’s boiler insurance, for in safety that the insurance companies 
nd bushing are entered together. stance. Probably everyone does not al- especially the boiler insurance compat 


Figs. 6 and 7 show the special tool-hold ways realize all there is in it. You pay so make their money. 


vhich goes with the chuck. The tool- much a year and you expect to be reason The same things that are tru 


post is taken out of the lathe and this hold- ably reimbursed if your boiler blows up, boiler are true also of the elevator \\ 
its place. The part 1 fits snug- assuming, perhaps, that you are to go on feel safer and know that we are satet 
n the slot and brings the holder straight precisely as before, and that your boiler ride in an elevator which 1s insured, 
vith the chuck The forming tools are will be just as likely to blow up as before. which in consequence is regularly and 
f 1%x1-inch tool steel. They are If your boiler does not blow up, there’s  perfunctorily inspected, and which 1s 
ce nug fit for the slot B and pass your insurance premium gone to “profit ways under the surveillance of the 
nder the strip C a sufficient length, and and loss’’—which, as far as I know, 1s pany’s inspectors, and whose operating 
I ield tight by tightening the screws burying ground for losses only If vour conditions are imperatively criticised 
J) }). Fig. 8 shows the form of one of boiler does blow up you will pat yourself corrected 
the tools, and Fig. 9 shows the shape of on the back and think you have surely This insurance business is as 
ne of the dies made some money, by being repaid what from both sides of it, and 1s so know1 
Qf course the tool is adjusted until it you otherwise would have lost ’ a success in dealing with boilers 


th the centet You soon find that there is more in it elevators that it seems a pity that it cat 


Patrick J. KiInc than this, and that it is not such a simple be applied to many other things. | 
pian thing to insure your boiler after all. Your the insurance companies get rich, but 
A Multiple and Forming Tool Holder. boiler and your boiler conditions and prac help others to get rich also, and as long 
editor American Machinist tice do not remain just as they were. Th is their work is so practically benef 
Che tool-holder shown in the accom hoiler becomes actually safer than befor: t would be well to have more of 
ing sketch, made of a steel casting, You soon find that while, as you have as There are many things besides bo 
W e found very useful, and a time-saver sumed, you have been putting the insur ind elevators, things not at all mecl 
engine lathe jobs In turning ance company under bonds to pay you in cal, that are liable to serious accide 
vor] milar to cone pulleys, the com case of accident, you have really been put Entire businesses go to smash, and 
should be set it ting vourself under bonds to mak nd sually, I suppose, without sufficient « 





“> - _ and 1 : isimess isura 
i] | | | | company that would work by the metl 
> e 


























Gan ) C Pi . 
= = = f the boiler insurance companies thing 
| 1 | would be safe r and more lasting suc 
: company would not be ing a risk 
. they knew all about the risk of 
fhe, a SS when the policy became operat 
would go in for reducing or elu y 
the dangerous eleme 
There would be t1 le " 
~ 
A A A nee Phe ess W ( woul 
eadily tolerate the ‘ n a ) 
L s10n of ther Siness Lie ) ( 
| e elevator spect \ne V¢ 
nny 1 
=< The boiler inspe 1g 1 
me ’ 
Tile ( necessary It - ( ( ess 


MULTIPLE AND FORMING TOO HOLD! proach to the boiler owner that it is 1 


sary Le ought I vn itere 
Vy 1¢ L eacl t the three tov 1h thie keep 11¢ ) er i¢ ey ccd Ni lave evervthing all rig ll 
( lay project about the LIN1¢ ( vy has the boil l ce ¢ pans ut he practically 1 iS 1f lel 
distance trom the set-serews which hold — fulfill certain condition, but you also hay self Che boiler inspector is a p 
the tov Che tool hight-adjusting de to fulfill specified conditior vhicl mpertinence, but he fir 9 
is the same as the one most make tor the safety of your boiler na re wrong and he insist pon their being 
monly used Phe width should be 7g 9 which you may have been negligent of be righted So. the 
wider than the lathe tool. This fore, or may not have looked after as svs- — spector, if backed b mp: 
holder, in connection with a parallel bloc tematically and thoroughly as you racter contemplate d fi 
1 the proper hight, will be found very have done. You bind yourself to have tl nsist upon knowing everything 
ment for holding forming tools made boiler and all its attachments and apput vould equally insist upon. tl 
from tlat steel \ tlat piece should be placed tenances in sate working condition ind ment of method 
undet { rews to protect the forming your fireman and engineer are really un unwholesoni rl 
ti LATHE HAND der the inspection of the company as we that the safety 
en as the boiler You in the past may hav« uld be enhanced by it Phere 
The Incidental Function of the Insurance let things go as they would, but now vou f course. who will not be yh 
Company. must have things approximately correct = seriously in this. line Iga 
Editor .\merican Machinist all about the boilet hus it is not by vet we are progressing the direct 
It's good business to look out to get all luck but because of care and skill ju Which I am pointing | re 
you bargain and pay for, and not all are diciously and insistently employed that 11 son busin expert t fi 
uccesstul init Things bought are s sured boilers are so much less ltkelv” te profitable up 
weight or count or deficient blow up than those which are not insured nd suggestion, wl n fact perf 
1 r tail to arrive on time | It is t by gambling w ( ce 1 e son vo { 
howevet ve get more by dealing verage cel ties, by taitl busine \ 
i gon lan we bargain for, and th fully insisting up é Olitio nd gating ; ’ 
1 dentally and precariously ul voidancs f dangerous mditions and = finding fau \ f exis 9 
1K necessarily is a direct esu practices Ss ta 5 aise cl t nad by gesting 9 go ft 
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we May perhaps be perni 
piecemeal here are many shops that 
have trouble with superintendents and 
foremen, who are continually changing 
who re always dissatisfied, and al 

st always with sufficient reason. Here 


ould be splendid field for an insurances 


permanency of the me these position 
. itu \ esirable 1 hig que 
on as Wi i party should d the busi 
ess with t surance comp In some 
cases I suppose the employer w d wat 
ns : d ot the 1d 
Tie ers ne man would want U 
the re n of his position. It woul 
re tter which way was done 
| ‘ ( st th nsurance mspec 
u gC Vor ind would find 
ut what was the matter, and he would 
te!l the parties the trutl necessary fo1 
hem to know, and the want ad. columi 


he AMERICAN MACHINIS vould cor 


lt | “ee 


Combination Punch and Drawing Die. 
editor Amer n Machin 


The sketch herewith show combi 
yuan nd drawing f set a 
? a ] | 1 
‘ 9 ‘ ip sl OS 
{ ‘ ‘ 1) ~ 1] t ‘ rit 
| 
g press in one operat 


he torming pun eaded at it 
uppet nd to screw into the upper. o1 
\ o ( rf the press ts lows en 
form or draw the stocl he 
1 er ed , le ( ne pun 
It is) rounds t ‘ 
g She re ‘ 
(ie res ( 
g fit on pu 
ng di ke r 
I-10 11 ( g 
‘ p ) 
1 
v ( re Ie ( ( 
Ine I S ale sg ‘ 
Y hit ( 
1 « 
] ) y é 
cure 
( 1) 
gage f fe g ‘ 
{ D) 
a pp 
| - 
¢ ) oO f 
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J 
IX ire MnMportant AK especially so s Vas tft 
1 
re Ss or stretch e stock In draw Y 
\ 
i. E. D 


The American Rifle Team at Bisley and Their 
Rifle. ry 
Editor \merican Machinist 


[ notice an ed rial t page 1034 1 ther 
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Cutting a Metric Thread Without Correct Change 
Gears. 
Kditor American Machinist: 
In a nearby shop a tap was wanted on 
ome work for French export, and it was 
and 1!2m/m 


inch in diameter 


Ihe best lathe for the work was a 12 


nch Hendey-Norton, and the nearest that 


would come to it was 17! threads pet 
inch, or .057 instead of .058 inch pitch, as 
the 114 m/m thread should be. The dif 
ference was made up by setting over the 


tail about 3g inch and then setting 


center 


the taper attachment to the same taper. 
lhe travel lost by the tool in following the 
taper brought the error to less than .00001 
ch. which was near enough for tl] 1ob 
\. P. Press 
Tool for Grooving Dowels. 

Kditor American Machinist 

The device shown in the sketch was 
nade for cutting three equidistant grooves 
round several thousand 15-64 inch round 
urch dowel The tool was made to b 
used on an ol speed lathe that had been 
laid aside We got the head of the lathe 
fastened to a bench and emporary coun 
ershalt put up and all belted SO as to 
un our tool at a high speed 

Che tool was composed of the main part 

of cast iro1 hreaded to fit the nose 
f the lathe spindle with radial holes B 
fora wrencl Che body, atter being fitted 


the spindle and turned on the outside, 


as bored a little larger than the dowel 


nd turned out bell-mouthed, and then 


vas cut almost section 


the 


away one quarte! 


working parts 


Phese of-the cutter C, that 


parts consist 
s caused to slide in and out by the lever 
}) pivoted on pin J Che tool rotates rap 
idly and continuously ; the operator inserts 
the dowels one after another pressing them 
] 


against the sliding piece F, which engages 


with the end of lever D forcing the cutter 


in and turning the three grooves simul 
taneously The cutter made from 3-32 
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will groove dowels just as fast as 


the operator can handle them, the large 


tool 


bell-mouth allowing a quick insertion of 
them. The tool was very successful alto- 
gether, a run of ten thousand being per- 
missible before sharpening the cutter. The 
lever D is so proportioned that a slight 
of F 


to make the 


cutter in 


We 


movement will throw the 
first 


sufficient grooves 


SS 
Lx. 


) 




















, 

j 

4 } 

= 
WEG = 
TUSTABLI 

used a small helical spring to force the 
cutter out, but a few trials convinced us 


that this was unnecessary, as centrifugal 


force would do this and its presence only 
made more work for the boy grooving the 
sticks ( H ROWE 


Adjustable Boring Tool. 
Machinist : 

rough sketch of a boring 
n the drill lathe for 
The head is fastened to the 


Editor 


Enclosed find a 


\merican 


press or 


tool used 
large boring 
bar in the manner shown. The cam, when 
turned to the right by the handle on the 
the to the same 


side of the 


pointer, sets cutters all 
; ' 


iengt! 














POOL FOR GROOVING DOWELS 

heet teel hardens | ind the pots cutter clamp these t elit, here is I-10 
rpened with an oilstone lhe screw G_ inch between the top plate and the body of 
in adjustable stop to regulate the depth the tool. The screw through the indicator 
f the grooves The headless pointed clamps the cam to the front plate. I use 
crew // secures part / in place, besides s-inch-square self-hardening steel for the 
permitting ita free sliding movement. The cutters and have counterbored holes to 634 
plate A’ fastened by three screws serves inches diameter, with the tools project 

strap to hold the lever and cutter in ing beyond the body inch 


out clamping them tight Che 


GEO. GRONNER 
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Newfoundland Tariff. 


Two years ago we published a long 


Newfound 
its 


article on trade conditions in 


land—a colony which, from natural 
advartages, ought to be a more important 
market hi 


proved hitherto. 


for American goods than it 


Business on the islar 


has nmusgovert 


been under the blight of 


ent, and there is an oppressive 


1? 


ORIN( “> 
which hinders imports, althoug ceord 
ng to our understanding, it 1s not pret 
ential, even in favor of Great Britain. W 
have before us in a German version 


+ x 1,,] . : 
the present schedule covering 


ot 


especially 


portion 


and kindred manu 


the 


machinery 


factures Som«e f items are as 
follows: 
f Class A is di 


In part 


Machinery « 
This 


for heating 


per cent covers st¢ 


radiators, fans, 


ers purposes, 
elevators, horse-powers, electric-lighting 
machinery and material, and foot-po 
lathes costing less than $6. Class B is 
dutiable at 25 per cent. and includes among 
other things larger lathes, gas engines 
typewriters, patent foghorns, boot and 


shoe machinery; planing, 


ing and molding machines for wood-wo 
ing; steam boilers for power: sewing m 
chines; propellers, windlasses and n 
chines for use on shipboard not elsewhere 
specified; steam engines for use in the 


colony’s industries; portable sawmills, etc 


Class C, dutiable at 10 per cent., includes 


wool-carding machines, spinning wheels; 


agricultural machinery, generally speal 


Ing; air 


motors, 


pellers, etc Class A covers machines mn 
elsewhere spe cified in the sched tle. but ; 
they are patented or are not manufactured 
in the colony they would be rated in Class 
B This would seem t bring macl 
tools within the 25 per cent. class 
Locomotives, tenders , 


hnilere are datiohle ot 4 t 
bowers ar d ipie at 30 pre cycies, 
40 per cent.; wheelbarrows and hand carts 
riocl te - ‘ ’ 
cus. <rc.. 5 ) , ¢ 
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ent and small tool schedules are 


aced at 25 per cent.; a good deal 
itlery, etc., as well as firearms, at 35 per 


There is a free list, including marine 


ilers and certain other shipbuilding ma 
use in making fishing 


in the colony; cranes, derricks and 


rial, machinery for 


ywesses 


printing 


us mining machin¢ ry 


some Cases; surgica Instruments, etc 


, 
1d machinery 
ivy sometimes be imported by cx 
Governor in ¢ 





Trafferd City a New Foundry Town. 


ictober - there wi 


Qn Saturday, Oc a 
formal ope e of a notable foundry 
what is now know1 s Trafford Cit 
ich is about 18 miles east of Pittsburgl 
s foundry plant has been erected by 
West ngn s¢ nterests in c 38 &x 
ed that it w produce all the grey 
1 nd brass tings required by the 
w immenst id still rapidly growins 
‘ zz Westinghou \lachine 
vat nd Westinghouse Elect 
& Alanut ing Company, whicl ré 
ed about 6 miles nearer Pittsburgh 
roa } 1 S he Westinghouse 
ter \"\ | IR hk n © rs ‘ 
tings fe e \\ ngh \ srake 
Ip 4 * + ‘ + 
nary | D ec tha il ho 
n Wi nor Tr emp] ‘a [rat 
rd City. wit iximun p i 
) t 1,000 
14 na I ) i¢ g MOO Ice 
o by 180 feet wid | S I ck Wit 
eC nite 1 wtp? n< NOT 
roof covered w 1 Silat | te ‘ 
livided into three bays, the entral one 
So feet wide and each of the ers 50 feet 
Phe central bay is for the heay wo! 
1 is provided with One 100-ton and two 
-ton electric traveling cranes wh 
ve upon runways of unusual hight an 
pon each side of this bay at vinging 
cranes which also travel along the bay 
ipon two rails, one placed verti ove 
other Phe s¢ rails are directly det 
e ones that support the traveling bridge 
ines, so that, by this arrangement t] 
n floor is served by two distinct set 
cranes, neither of which interferes wi 
other In other words, one or mare 
it the swinging-travelers may é ‘ 
her as b crane ) S vele 
while anv one of thé re a? - 
mass over it t t terferencs | 
de bay ire p ded t R 
5 tons capacit 
i on T ~ Vs 
upola compat tor ] S eferre¢ 
« LUIS¢ thre 1) S re ‘ re 
osed 11 | structure sep 
tes them from the foundry t mtine 
pping hole nd nothing t 
trom then ( 
rope excel r 


for cylinders and other 
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ar the cupolas are two open-hearth 


ir furnaces, in which iron is melted 


parts of engines 


ubjected to wear and in which great 
trength is desirable 
In the opposite bay are located the larg 


l arranged to be fired 


core ovens, which are 
with either natural gas or coke hes 
ire double ended, 1t. « tracks lead nto 


them 


from both sides. 


, 
res can handle cores to and from thi 
ven Ca&rs 
2) he tloor there 1s a complete system 
. 9 
f industrial railway ind also at ¢« ich end 
eg r ly cars can cros the tour \ 
nd b« erver \ e ¢ nes ot nv bav 
On the side of the foundry next to the 
a 1 ' . 2..t 
polas 1s the vard in which iron and fas 
] | | 1 , f 
re kept This space, the tu eneth « 
, 1 
Toundry, s 100 Teet W de ind is < 
by an electt traveling crane , 
capacity \1 d tr inate ne 
e side of this space farthest from th 
ary wa nad t nder the rane 
e ndustt! iliway tt! 5 Cl 
‘ Is point that m f 
I ( ( 1 d 1 » the t ft 
dus nav i tted by 
\y vdrau ; ' : P 
from ‘ ‘ 
ne the trave is ( 
here being p at ) i 
rf ) charging ‘ 
] ' t 
) ( 1) prey 
| 
Isiv prepared ¢ rg I making 
p ' stings ere re numerous pit 
) , , ' 
the n n ft r wil | re ihstant \ 
ed wit bricl d the w ] App. 1 b 
ro. Pp ites 
\ patternmaking w e done ere 
nd for tl worl nd tor the storage of 
tter? building 600 feet ig. 
t i aing eC ong So Tce 
ae I S beet const! icted ne | t 
, ; ) , 
lin tor al it So feet has been pat 
ed off for patternmaking shop. Or 
} 1 ’ 
e gre ind noor ofr this port ntne he eT 
itter? wort \ l] b d nile ind to g ( t] 
eatest possible facility for handling gr 
tterns posts Nave een d spensed wit 
_ , 1:4 
( ppp fo on whi he ighter pa 
} ] } ] } 
or s to lone se <lNMnort 
\ I ) aon peing Ipp ( 
on the root \ pit the for patter 
Th here \ ( cal ving pier 25 
et I mete 
ry , 
i here S also i t 1 \ ; ‘ 
1 der} ns ctiol nd with oe 
( pit tur ces r vorks having it 
| o fron ' n the n . 
\ ; , 
uildiag. The around floc fitte 
ye 7 Tk i ( 
‘ 1 ‘ 
t ‘ (| ts \ 1 lhe 
endl f tl uilding ' 
cle tice f 1 f 
t T ~ Pp TIIE’T rie ‘ ( 
pow p ) te ‘ 
‘ ‘ ¢ ] 
| Ww ¢ ( { D8) ‘ \ 
( | ) ‘ ( 
i , 
\\ g é 


facturing Company, 


600-kilowatt 


1L¢ 
eTs 
11 
Did 


Mi 


d entire 
—— 
st type, 


i\ 


rse Chains 


| 


| 
" 
Roney st 
rs int 
Irom W 
mvevol 
\s] ’ 
S1ICS i ¢ 
meal 
\d 
(i 
{ 
ce 1 
e ene 
; 
\ ‘ 
~ It 
ed 1 
Chere 
11) ( 
1 
loved 
’ 
mtire ve 
¢ | 
) ed 1 
ng pl 
) inul 
( T ) ( 
L hie ( 
" 
1 
| 
| 
= 


genera 


} 


y means 
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Experiments Upon Models and Upon Full Sized 
Specimens. 
We viel 


1 to none in our estimate of thx 


value of and necessity for experiments 
ade under working conditions in ordet 
to determine the value of working con 
stants. Time was when experiments upon 
thre laboratory scale were all that wer 


available, and they were, indeed, too often 
all \ll this 


changed, and on all sides we 


accepted as sufficient. 
the de 
mand for experiments made under condt 


shall the 


conditions of practice. There seems, how 


hear 


tions that approximate at least 


ever, to be a danger that this zeal fe 


nl 


experiments made under working condi 
tions the legitimate field for laboratory 
experiments will be overlooked 


We 


severa 


led 


notices 


make tl remarks 
Mr. A. FE 


‘Experiments on the Flexure of 


are to 


Coe 


l of Guy's book 
Beams,” 
which have appeared in engineering peri 
«dicals, | 


and especially DD 


Thi 


one which ap 


pears in Engineer tor September 18 
ast. These experiments were first pub 
lished in our columns during the winte 
ft 1901-2, and our readers will remembet 


that small 


beams of pine, 
ob) 


they were made on model 


and that they had for thei 


t the discovery of the hitherto 


Ch un 
known laws of failure of beams when so 
long as to fail by buckling sidewise. While 
recognizing the experiments as, “from a 
-cientifie point of view, deserving of no 
tice,” The Engineer nevertheless says 
“Considering that timber, with the excep 
tion of its application to false works, tem 


porary structures and ordinary building 
purposes, has passed out of the domain of 
modern construction, is there any rea 
need for further elaborate investigations 


regarding its usefulness and capabilities ?” 


] . . ] 
This criticism shows a complete misap 


prehension on the of 


the 


Mil NO 


part of the 


reviewer 


purpose of the experiments, which was 


determine the 
of timber 
Mr. Guy’s the 


long beams were wu 


Wise to “usefulness 


and capabilities” Before thes 


iments of laws of fai 


i1known, and had 


ven asked: Considering t 


the question | 





the laws of failure of long beams are u 
nown, is there any real need for furthe 
elaborate investigations regarding thei 
natut the answer could not have been 
her than in the affirmative hese laws 
! lisclosed in Mr. Guy's | mid 
first trite Considering their fu 
mental ture and importance, a eriticis! 
| upon the fact that the expel ‘ 
were not made upon full sized specimens 
s comparable to a criticism of uneN 
Pec ed egacy be Lis ot « g tO 
‘ a tO mee the rece ers 1c 
e wou d ke to | \« CCE ( 
\lr. Guy has made s tundame 
Tip tan Invest Ns He s 1 
howeve exhausted e heli i 
( His of his WOON I whic Wi rel 
Would mvolve, 1f t en ¢ eg 
ppl ca I that thre resu ] ¢ 
been withheld fro publication u t 
tie le | d hee exhaustec t ( 


| reason no report of progress 

case permissible Had publicati 
been deferred until the field was ( 
hausted, it might have been deferred for 
ever. Meanwhile it is for those who « 
cise these experiments me ot wil 
have facilities at command which, in cor 
parison with those possessed by Mr. Guy 
are superb—to do what they so glibly 
Mr Guy should have done W he 
have done this and found, as we have 
doubt they will find, that Mr. Guy's dete 
minations hold good for larg: S Wwe 
small beams, we hope they w lot forge 
that they are entitled t ve called and 1 
call them Guy's Laws 

The Useful and the Interesting. 

We publish in another column a lett 
by Mr. Chas. Weber, who, althougl 
watchmaker, says that he finds mucl 
our columns to interest hin 

This, we take it, is an illustration of t 
breadth of interest which attaches to 
chine construction To us there are tw 
illustrations = of supreme mechan 
ichievement by man, these two being tl 
steamship on the one hand and the wat 





on the othe 
because they stand at the 
character and magnitude, 


do their work under conditions that would 
seem to make success impossible Con 
sider the foundations that are put as 
matter of necessity under stationary en- 
gines and the efforts that are made 1 
secure alinement, and compare them witl 
the absence of foundations under a ma 
engine—of far larger power than any s 
tionary engine—and with the rolling am 
pitching to which it 1s subjected upo t 
tin dish bottom, making alinement imp 
sible for a single second Consider als 
the varying condition of temperatu 
position and lubrication whic wat 
is subjected and compart ( W 
marvellous performanes 
n many respects the \ \ l ) 
sesses the greatest degre t ere 
a \ nechanics is that ‘ 1 thre 
tre 1 ( W W « t (0 | = 
W ir] hie Ta ] \ \\ eve at 
while of other we e sees only ‘ 
sults. It 1 case in whi f irit 
bree conte ) vhioile ce 
er tiie! the view lo ( ce ¢ 
, .e work there is ni 1 wondert 
b L ste ship, and t "\ ma 
C1 ng wonderft ut wat 
Wi ‘ d nothing do w ‘ 
and e off our hat t f the 
\Ir. Web ‘ p 
’ I ( \ 
electing ‘ f ut ‘ 
| cr er | 1 | lt 
‘ g we I \ ‘ 
whi ‘ 9 Py} 
( l ‘ s 1 ) | 
{ 1 Cl t 
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Phey occupy these positi 





and because both 














tron 
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the paper. A 


this indeed tie 


ust! 


conspicuous 11] 


most c mspircuous rH 
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Some New Things. 
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! re ~ ( I 
a ‘ t¢ 1Z 
‘ Ned 
1-101 needk ‘ 
\ 1) \ t I 
‘ 
ly ) | a tl 
i pp \ 4,000 
SO p unds press ‘ 
, 1 the pat 
les diameter by 10 
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e his \ technical journalism—is 1 I; : 
; , 
i he Extracts from Chordal’s 
OO t 100 p 
etters. whi were f feature of th 
~ i iT¢ Dit 
7 ‘ i ' 
iD ‘ irlvy days Som t these , 
! ° y wl 
ruc 1 ned highly useful informa . : 
1 Iie ng whi g hem the 
One | t 
Oe Vas ihe universal interest to every 
S ¢ nu 
i \ eve pe di a tan f 
1 + ] : 
e shop ( 1 nv W never di 
ie et : r ninute 
oy 
\n edit Wavs tec hat useful al f 7 
i¢ ly 
e ca the nature of things, ordin 
‘ s “> 1 
lv be etul to but a tew of s readers , 
( é 
hile ‘ tf the other clas iv appea 
{ So tar as usetul ticles are con — 
r ‘ vest he can lhe )) to, in time 
d the cirele—publish an article 
‘ ‘ , 
5 wee Which sha he usetul t one 
ss t readers next Ve x to mothe 
. ( x 1 the end se e the needs 
\I1 Weber's letter Weve 
ws encouraging reature to Tile 
litor at least, and one which we shoul 
ve ugh Ol he {i re. hough we col 
ss we never have, namely, that what m 
usetu ne may at least be interest 
g hers It is obviously the interest 
che » thre rK ( t doing 
oO which he would otherwise be 
np ‘ wel t] | st it 
ctec ind 1 doubt e same 1s 
‘ it ( t 1 ough they 
\ recog ‘ e fact en 
We WOVE ( 1 ecell 
‘ (le ‘ ] il scorn dl up 
I \ Phere ire | 
( entire o1 ny rate 
S ents of DAD ‘ i 
er 1) ition thre 
tt 
, ] i I tt ie A 4 
‘ elv if ( ‘ 
vhic 5 ‘ f 
eld oft | wat 
g pon 
eal Wi i 
( 1 spe 
~ ervi 1 y ‘ ‘ ‘ . 
PPprede ( ( y 
] iT | dey 4 1 Cly 
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thread, and upon this the tool holding and 
The hight of 
may changed by 
the the 
base, but the change can of course never be 
less than the pitch of the thread. A 


revolving turret is screwed. 


the tools therefore be 


screwing turret up or down on 


Ver- 
tical latch locks the turret in correct rota 
tive position for each tool. 

VARIABLE-SPEED MOTOR DRIVE FOR MACHINE 
TOOLS 


The accompanying illustrations show a 
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The motor is fitted with a field rheostat 
giving a variation in speed of about 30 per 
cent., which is considered to be about all 


the range which is necessary with this 
system. When the range provided by 
this method is exhausted, the gears 
which connect the motor’ with the 
spindle are changed and the electrical 
changes can again go through After 


the combinations of gearing between mo 


tor and spindle have been exhausted, the 
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increasing the number of contacts on thi 
rheostat this number may be still furthe1 
increased. 

The general appearance of the motor and 
gearing is well shown in Figs. 1 and 2, 
while Fig. 3 shows sections of motor and 
headstock 


around to 


with the back-gear  spindl 


swung the vertical position in 


order to show its relationships with othe: 


working parts. The armature a drives the 


the quill b to which is keyed the pinion « 













































































very interesting motor-driven lathe in back gears are thrown in and the entire This pinion drives in turn the four equal 
° 
FIG. I. END VIEW OF MOTOR-DRIVEN LATHI 2 DE VIEW OF MOTOR-DRIVEN LATHI 
7 previous mechanical and electrical range gears d. 7 the shafts of which ex ( 
| becomes again available hie stat backward between the pole pieces and 
| gives four speeds and five combinations have variously sized pinions upon the 
| . ° 
ft gearing between motor d spindle are rear end The shafts are of different 
C { lengths and each pinion is thus brought 
‘ ~ LL? { “ — 
! = in position to tace one ot the pinions 
k, of whicl ) are keyed to the quill 
p 
d e = 
| ‘} 
™ 
: )] 
appease Z \ 
| " RR tipi 
aoe, 3 \ 
2 ~ 
M \ 
\ 
\ 
\ x 
s 
x 
"Sena 
+ ‘\ = i 
¥ BR ae ) 
| L wi 
Ne J 
3. SECTIONS OF MOTOR AND HEADSTOCK 
which the motor is made an integral part provided, the two methods combined gi which pe s the f ns oft 
of the lathe headstock Phe speed cont Ing twenty speeds, which are doubled by sual cone-pulley qui Che st ge 
1S partly electrical and partly mechanic: | hs ck gears, giving forty }] } } f he set < art ed t ld es 
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spindle by the flange 7 and locking bolt 1 located under the headstock, as shown feeds tor the two head feeds ar 

which is located at this end instead of, as most clearly in Fig. 2, and, through a independent 1 lirection IS WE 

usual, at the face-plate end of the spindle splined rod below the feed rod, 1s manipu umount, and which are controlled 

Between und j is the driving pinion n lated by a handle on the apron. With lever nvemently ‘ ( 

f the back gear train, which is otherwise the range of the rheostat erat e mac y driven tl 2 

similar to the usual arrangement trols the speed by this apron handle. Whe 1 train of gearing ! ting with t 
Fach pair of gears of which the shafts the electrical limit is reached, he tl \ table-driving 1 ! The t ‘ 

















»--INCH BORING AND TURNING MILI 


extend through the motor frame 1s mount 71 other of the headstock levers, and supported by yndle and with a \ 
ed in an eccentric quill, similar to the when the limit of these changes ts re iched = shaped bearing ge diameter, and ts 
usual back-gear quill, and these are manip- he throws in the back gears and begins fitted with a foot brake, which enables the 





ulated by the radial handles shown in again with the other changes—the ele operator to stop the table in any desired 
Figs. 1 and 2, and also at o, Fig. 3. The trical range being sandwiched in between — pesition The rail is elevated by powet 
hand . ire ittached to the two uppel ( ich pair ¢ I mechanical speeds, thus VIVINYG is indi ited Lhere are twentyv-toulr 
quills only, the lower quills being connect iny speed desired almost instantly chang f speed—from 20 to 800 feet pet 
ed to th upper Dv pitch chains n t clearly The forty weeds prov ded rang Iro n 1 62-incl cireie and twelve 
shown in any of the illustrations Fach 9 to 470 per minute Phe drive illus changes of feed for each head, the feed 
handle has three positions, with a lat dis the product of the Cushman EI nging fr 0.028 to 0.75 inch | 
pin and hol for defining them In the tr Company, of Concord, N. H It is tally and from o.o18 to 0.5 inch vertically 
is t » a Reed | ( The t | | \l 
—_— —_ | ( ) \ 
rRICALLY IVEN COTCH” pI 
ii 
1] t rit ( ‘ ’ 
r 7 imehe DS ! > Wy ) 
RH RR (, 
, i. 
t 20 lire 
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such a way that turning it revolves them dependent stops and are counterbalanced We have received from the author 
with respect to each other. This mutual This drill is made by the National Sepa- pamphlet in [talian containing a study 
revolution of the rings throws the grip ator & Machine Company, Manchester, involute teeth. The full title 1s as follow 
ping surfaces of the jaws symmetrically N. H ‘Sulla Scelta Dell’ Obliquita Della Lin 

ward the center or withdraws them from DRILL HOLDER d’Azione per le Dentature ad Evolvent 
In order to allow for the varying dis rh ool is adapted for holding on the Considerazioni Teorico-pratiche dell’ fh 
nee of the jaw pivots as the rings are lathe dead-center all drills from No. 60 Edmondo Dubosc, lette nell’ Adunanza « 
ated the ends of the jaws are slotted, 4 5-16 inch—and small taps and reamers 27 g!ugno 1902." It 1s 934x13 nches 
giving play to pivots f fixed in ring ee Phe drill drops into a conical 5!Z¢, contains 5 plates and 11 illustrat 
Phe driver is provided with a guard ring It is a publication or paper of the Societ 
rURRET DRILL PRESS. aan. ot Engineers ane sanaensaieny ce shan 
ry machine is designed for perform <S Italy, and 1s trom the press 0! the Tip. Lit 
. drilling, tapping, reaming and other ‘ Camilla e Bertolero di N. B er 
peration on duplicate parts without ¢ - La : cHat prace 
changing the tools or the work, and can ay We have received from Engineer Sig 
he furnished with three, four, five s om Stephan Récsei, Vienna, VI., Magdal 
pindles and with either power or hand ats trasse 14, a pamphlet reprint from 
feed The drive from the three-step con tschrift of the Austrian Engineers’ a1 
ransmitted through bevel gears to the é \rchitects’ Union, being a paper presented 
rtical shaft .1 passing up through the | ee by him at a meeting of a mechanical eng 
yum velt from the pulley on th ee neering section Its subject Kalkt 
ift passing round idlers B and driving ie ons—Methoden im Maschinenbau’ ( ¢ 
gear-shatt C at the front. The turret cat ee wlation Metheds in Machine Cons 
ving the spindles rotates in the casing /? g on.) The calculations referred to are 
nd so arranged that, when the desire a Muchinist nechanical but economic, and = are 
pindle is turned to the front, the driving pressed in formulas Che monograph fi 
gear connects with the gear on the spindle or 33 Oxg-inch pages 
ul operates the latter, the other spindtes ; — 
heing back out of the way and inactive tll it im the Hoating plate 4, and is clamped Austin B Y of W ie. Main 
i A A adie ie fast by turning the knurled handle wl USUN Drage, sp saruige ame 4 Nat 
is sai eters side ye ? ph 1, threaded at the inner end to fit ( OS aN I of the belt-driven | aint 
tapped hole In the body The h de 5 ustrated aut Page 1307 writes us of 
= a ested on the center as indicated in the highly intere en SES FON ee 
( and the drill is always held true with the control of this hammer, one opet 
unten as the cuter and Wer conical COO & driving a common brass pin 
eats in the floating plate are formed ex to a pine block resting on the wer die 
etly in line Che plate is prevented from the pin being stuck a short distance int 
dropping out, when not in service, by a thre wood with the fingers and the ven 
noll screw the end of which enters home by successive blows I ( 
How pocket milled in the side of th Che pin was driven its entire length wi 
Sidhe TR a ae ar eee ut bending, about twenty-five blows being 
+ am Ge GAG as tithe sien ts truck \ further performance was. the 
quired by means of a small pin fitting ae Ss 6 eee’ Wee gets 
hole drilled crosswise through the handle the same The tightener  pulle ring 
his pin, when not in use, is slippe ~~ g* a ° noe neld against the be 
ole drilled in from the end of the mechanically, and the hamme 
light coils | spring conhined 1m: a Constant speed 
’ ut ot the hole nd encircling he ) a 
venting the latter from dropping \ 10-inch Brown wire-wound g¢ 
holder measures over all about 5 ing tested at Sandy Hook. On ndres 
nehes s made by the O. K re rounds are to be fired, using for «¢ 
[folder Company, Shelton, ¢ harge 136 pound f powder, of w 5 
_ per cent. 1s mitro glycerine, and a ] CX 
, tile weighing 575 pounds The tests tl 
Technical Publications. for cetorted chow on iis aes 
International Mining Directory and Buy 2.500 feet per second and a ssure 
ers Guide.” 516 7!2x10'2-inch pages. 37,000 pounds per square in 
The Western Mining Directory C 
v, Denver, Colo. Price, $10 
, ? Personal. 
his directory gives the names and loc: a 
| noof nuning companies throughout the Herbert F. Moore has resign : 
world, with the names of their chief off structor in machine design at Cornell Un 
TURRET DRILL PRESS cers, and brief statements of the character ‘TS"Y ' accept a position as mechanic 
ind extent of their mining and milling ST8!Meer 4! Riehle Bros. Testing Machit 
. , 
peratiot The spindles carry the same plant and the number of men employed Company, Philadelphia 
. size gears with the exception of one which Nearly all the countries of the world aré \ MW Henshaw, formerly ' Mt 
geared down for tapping or counterbor covered, and to those interested the book ¢tal Electric Company, Schen y. N 
ng. The feed is through worm and worm _ has the value which belongs to publications Y., has assumed charge of th 
vheel E, operated by hand-wheel or lever, of this character. The buyer's guide de-  Parunent of the Stanley Electric Mat 
ind driven by power through worm and partment of the book contains the names facturing Company, of Pittsfield, Mass 
gear F actuated in the manner indicated and addresses of manufacturers of mining H. B. Avers, who has been in charg: 
from gear shaft C. The spindles have in and milling machinery and appliances Manchester (N. H.) worl 
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\merican Locomotive Company, has been 
ide superintendent of the Pittsburgh 
nt of the same company, in place ot 
H. MeConn retired 
\ (; Fenn w hi has ee aesig ng 
muilding automatic machinery tor the 
inufacture of latch needles for Charle 
pe scnningt Vt has ee p! 
ted ) the s « I endency t e | 
eedle department 
Obituary. 
r mill Millers | s, Mass., fell de 
un his bievele. October 6. He was fitty 
George H. | pe propre t 
! \I ne Works \I 
nih. iT fi Ph deln () ‘ 
° ° 
Commercial Review. 
New York, Monday, Ox 2 1002 
Phe n in the } de 
Te ‘ pe g of e present 1 
wh many evidet i prove 
1 Ot rae t magnituc ery few 
l Le re cic it 1\ ttempt Nn 
appeal ese are failing 
ation of the state of tr ld be 
et Vv many guiments t tiie 
SOM me ag ve l ed how ns Rt 
lers eventual found the " , 
. { t 11i¢ 
crice s gl f anything during 
<t few 1 ‘ \ res | 
pas ESPCK \ i ne ols, th 
ania mina ‘Iv the ruk t 
tals are of pl g proport 
1¢ optimistic feeling g 
continues mated () t ‘ ‘ 
tT rined repre < es { 
forms us that there are mat 
ire ord ght for m nery 
n there were this time \ rea 
He sar t ' ¢ nly d tteret We 
( Wo pet \ t} w re yhet1 
vbody came chad ; 
te l macl thev gave I dk 
thout any sitation, but tl ecently 
denev to det purchases Si ( S¢ 
He Sa d OW Cl that beg n Y \ 
September, the incy began to grat 
disappear, and as a result ther 
S< ot if n evidence dur ng thy 13 < P 
venice 4 . cont * cite for 5 | 
» months TI T ian be eved t wl 
( hnane ] sit ‘ EC ead 
at so far ft ir industt prosperit 
ng on the wane, it would show f mo! 
nerous bright spots than some recet 
eports Ww d have us believe 
Chis substances s the int 
lachinery men in general impart to thos 
O question them concerning the present 
ds prospectiv condition of busines 
from many sources during the past wee 
me the information that September was 
e best month in several months witl 
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ad now to 


would come any sudden violent constric 


tee!-casting 


) suppose that if the foundry is kept busy, 
the machine industry will keep space 
with 

Rabinger Bros., of Philadelphia, at 

tine with a good demand for their 
iew fillet too This is a radically nev 
departure d the tool has excited con 
derabie int t among machinists. They 
ay ce everal in the navy yard at 
Washin 1). ¢ 
rh Stanley Electric Manufacturing 
Company, of Pittsfield, Mass., announce 
the opening of two new sales offices, one 

t Cincinnati with headquarters in_ the 

Perin Building, in charge of Mr. O. H. P. 


hat ind the other in the Century Build 
ig, St. Lou Mo., in charge of Mr. F. 
Joh S 

Philadelphia Pneumatic Tool Company, 
f Philadelphia, are busy running full time 


with full force 
OuUsS The pre sident, Mr J 


and 


Foreign orders are numer 
Wilbur 


repe rts pros 


Tier 
now in Europe 
pects exc lent there also 

Son & Co., 


hastening the construc 


Edwin Harrington, Inc., of 
Philadelphia, are 
tion of their new shop, corner of Seven 

They report 
for 


and 


teenth and Callowhill streets 
demand their 
bed, 
in their chain hoist department 
end of 
For their special multiple spindle 


a very sustained 


lathes 


gap 


with extension are busy 


The gear 


cutting their business 1s also 
healthy. 
radials there con 
They 


the 


drilling machines and 
demand 


ot 


tinues a good report a 


shght marking but 
the \ 


\propos of the Canadian machine-tool 


time, prospect 


feel is not discouraging 


tirade the following from one of its lead- 
ing representatives, under date of October 
6, may be of interest: “There are strong 
indications that there will be a decided 
falling off of orders from this time out 
inquiries being pretty largely from the 


manufacturers 


small who are asking fot 
one two machines, and were it not for 
ne rr two contracts which have been 
placed recently, the majority of the ma 
chine-tool builders in Canada would be 
Wt p tt hei orders The orders s¢ 
cur by Canadian toolmakers from. the 
Canadian Pacific Railroad will keep mo 
i em tairly busy for the next two o1 
nont! 
HICAGO MACHINERY MARKI 
wing engine have been sold 
\llis-Chalmers Company during 
) w weeks, namely, three vertica 
14 1 4X00 oO the \\ Iward (Ala 
| ( pia nd one of tl ime dimen 
Shenango (Pa.) Furnace 
Company lwo tandem compound = en 
| 1 20x36 and 16 and 32x36, were 
sold to the Cananea Consolidated Copper 
Company, Mexico There was sold an 
f the Manhattan type engines of 
S,000 horse power, the ninth, for the New 
subway \nother interesting sale 


warrant any belief that there 


is seems to be true also of other 


plants; and it is reasonable 
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was a double-post brake hoist, driven by 
duplex direct-connected engine with ca 


pacity to lift a load of 20,000 pounds up 


vertical shaft 2,400 feet deep to the Alaska 


Treadwell Gi Doug 


las 


Id Mining Company, 





The engine is of 





Island, laska. 700 
horse-power, and is the fifth sold to this 
purchaser. \ number of single engines 
from 16x36 up have also been sold during 
The Allis-Chalmers 
Company report demand for ma 


brisk; 


good, for rock-crushing machinery excel 


the few weeks. 


past 
sawmill 


chinery for flour mill machinery 


lent, and for cement machinery fat 
That the 5,000 horse-power turbine 1n 
talled by the Commonwealth  Electru 


Chicago, is a complete success 


the 


Same s1Ze 


Company, 
] 


is indicated by fact that two additional 


turbines of the about to be 


he 


contemplate the ultimate installation « 


are 
1] 


installed at t same plant. The plans 


or a dozen of these u for the 


it, it 


nits, 
is said, only three or 1 
needed 
Manu 


October | 


Phe Frost facturing Company re 


both 


1 
material 


ports that its usiness fot 
showing 
of September \ 
filled 


moderate 


boilers and is 


engines 
improvement over that 
L. Ide & Sons 


with orders up to January \ 


are very comfortably 
number of contracts for power have been 


It i 


ville & Nashville road has bought Sterling 


placed recently. s said that the Louis 


boilers for its proposed shops at Louts 
The Western Tube Works, 
i. 


the rejuvenation of its mills 


ville. Kewau 


nee, has bought power recently for 
Inquiry for 
showing some recent 
the 


business 


power is said to be 
though 
that 


improvement, prevailing im 


pression is new actually 
closed is only moderate. 

But so far had many makers of boilers 
and engines, as well as of other kinds of 
machinery, been sold ahead during the past 
of « 

called a 


some trep 


year or two that the shrinkage yrders 
to 


normal amount 1 


on their books what may be 


s viewed with 


idation \ continuation of the late over 
sold conditions is the exception and not 
the rule, and the relative slackening in 


the demand is attributed here in part to 


the spectacular fluctuations in industrial 
securities There is no evidence that 


good winter’s business is 


not in 


Western m 


prospect, 
estimation of some 
representatives 


Quotations. 
New York, Mond Octob 2 

New Ye pl st N 
Southern for 
nomi i 

North 
No. 1 NX $17 00 (@aSi7 25 
No. 2 X » SO (a) 10 75 
No. 2 pl 6 00 fa 16 25 

Southern 
No. 1 Foundry I5 25 @ 15 5 
No. 2 Foundry 14 75 (a: 15 00 
No, 3 Foundry 14 25 (a 14 50 
No. 4 Foundry 12 73 @ 14 


lron Base Retined brands, 


s17es 


mill 


load 


Tool 


qual 
M: 


store 


October 


price on dock, 


lots. 
Steel 
: extra grades, 


ty, /C y 
Steel 


ichinery 
1oc 


» 2.05 @ 2 


1.50c. 
Soft steel bars, 


Base sizes 


I 


Base 


15, 


1903 


upward in cat 


1.70c. upward 


Good standar 


2 


3c. and upward 


Fron 


$1zes 


Cold Rolled Steel Shafting—2.goc. f1 


] 


store tor base S81Zes. 

Copper—Lake Superior ingot, 13 
electrolytic, 13'4c.; casting, 127¢c 

Pig Tin—In 5- and 1o-ton lots, f 
New York, 25.62% @ 25.70c 

Pig Lead—y4.s50c., for carload lots 

Speltet 5 75 (a 0.00% 

\ntimony—Cookson’s, 7 @ 7%4¢ Ha 
ett’s, 6 (@ 6'4c.; oth rrands, 5 a 
Oc 

Lard Oil—Prime City, 64 @ 67 
cording to brand id quantity, rang 
ire m | Darre D oe 

Manufacturers, 

The Bay City (Mich.) Gas Company 
bought a site for a new plant 

A $150,000 brewing plant is to be built a 
all River, Mass., for Samuel Ilyde 

The Hall Lumber Company, Lansing, Mic! 
has purchased ground for a factory 

Kk. A. Clore, of Bowling Green, Ky has d 
cided to build a canning factory here 

The Oshkosh (Wis.) Grass Matting Com 
pany will erect an extensive new plant 

Tracy B. Dunn and others propose to bu 
a large canning plant at Houston, ‘Tex 

The Omega Steel Company, of New Haven 
Conn., will establish a large steel mill at 


Allentown, 


Pa. 





i 


Julius Breckwold & Company's sounding 
board factory, Dolgeville, N. Y., has been de 
stroyed by fire. 

The O'Neil Oil & Paint Company, Milwau 
kee, Wis., has bought land for paint and soap 
factory purposes. 

fhe burned Hammond Iron Works, at Wat 
ren, Pa., makers of boilers, stacks, tanks 
etc., will be rebuilt 

J. A. & BP. E. Dutcher, Milwaukee, Wis 
have received a permit for a foundry build 
ing, to cost about $8,000 

The Waterloo & Cedar Falls Union Mill 
Company will erect a new flour mill in 
spring at Cedar Falls, la 

Land has been purchased by Frederick 
Bauernschmidt, brewer, Baltimore, Md., fo 


enlargement ¢ 


f his plant 


The New England Enameling Companys 
Middletown, Conn., has contracted for tt 
erection of new building 

It is stated at Grass Vall Cal., that th 
New York-Grass Valley Mining Company, w 
build a large milling plant 

Francis X,. Hlooper, Gienarm Md., b 
roken ground for a foundry in connect 
with his machine shops thet 

The Llasbrouck Motor Works Compa 
Yonkers, N. ¥ is building a marine eng 
ie I at West Mystic, ¢ i 

rhe Rex Manufacturing Company, of ¢ 
igo, Lil, pictures, frames, ete., is to hav 
ranch factory at Paducah, Ky 

Work has begun on the foundation ot 
yuuilding of the Standard Mirror Works, Os 
kosh, Wis. It wi be 60x100 feet, two stories 

The Peerless jobbin Company's pla 
Newport, Vt... with machinery has een 
burned. A larger mill will be erected at on 

The Lackawanna [ron & Steel Company 
ias removed its office from Seranton, [T’a., to 
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Constant Belt Speed Milling Machine. 
We illustrate herewith a somewhat radi- 
cal departure in milling machine construc 
tion—the latest product of the Brown & 


Sharpe Manufacturing Company. The ob- 
jects of the modifications in design are to 
overcome the well-known defects of the 


cone pulley as a means of driving the 
spindle and of a variable spindle speed as 
a source from which to take the feed mo 
tion. 


Both 


through the use of a constant speed belt 


these objections ar¢ overcome 
and a constant speed first mover on the 
machine. The variable spindle speed and 
variable feed motions are then taken from 
this first mover through trains of gearing 

Figs. 1 and 2 show the machine entire 
and Figs. 3 and 5 show, respectively, the 
spindle and the feed gearing 
and 2, at the right and left 


will be seen the main driving pulley which 


In Figs. 1 
respectively, 
appears again at a, Fig. 3. Referring to 
Fig. 1, at the left of and above the driv- 
ing pulley, three be 
The middle one of these determines 


adjusting levers will 
seen 
the 
and spindle, the lower one engages the 


after the 


combination « 


f gears between pulley 


have been set by 


the 


gears they 


middle lever, and upper swinging 


lever gives a fast or slow motion, as the 


1 
he 


case may be, and thus doubles t number 


of speeds given by the middle lever. This 
number of speeds is again doubled by the 
2and 4. The 


speed-adjusting lever has four stops, and 


back gears shown in Figs 


as this number is doubled twice, the total 


number of speeds is sixteen. These speeds 


have a range from 15 to 376 turns per 
minute, arranged in geometrical progres 
sion, and, with a surface cutter speed of 
20 feet minute, they provide for a 


per 


16 to 5 inches in 


range of cutters from 3 
diameter, with a speed of 30 feet per min 
ute from 5-16 to 7% inches and with 40 
feet from 3% to 10 inches. 

In Fig. 
long pinion 


3 the main pulley a drives the 


b, which, through idler c of 
the end view, may drive either d, e, f or g 
Which of these latter gears shall be used 
is determined by the middle lever of Fig 
1, shown at /: in Fig. 3, which simply slides 
the idler to the required position, after 
which it is lifted into mesh by the lower 


As 


spindle 


lever of Fig. 1, shown in Fig. 3 at 1 


shown in Fig. 3, the drive to the 
is from d to 7, but by manipulation of the 


in F 


k, 7 may be slid endwise out of mesh and / 


upper lever of Fig. 1, shown ig. 3 at 


be brought into mesh, thereby giving the 


second set of speeds. Gears and 7 ar 
feathered upon a quill m, which performs 
the functions of the usual cone pulley 
quill, driving the spindle either directly 
or through the back gears, as desired 
The arrangement of the back gears is 


Fi it differ from 
the usual arrangement, except that the ac 
tion of the locking pin is automatic. The 


back gear spindle has at its right-hand end 


shown in g. 4, and does n 


a cam a, which actuates a forked lever 


which in turn actuates a collar « mnected 
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to the locking pins d and e. When en 
gaging the back gear by the handle the 
first action is to withdraw the pins, and 
when disengaging the gear, the last action 
is to throw collar c to the left [his ac 
tion does not directly engage the pins, but 
compresses springs behind them, which 
on the first turn of the machine, cause the 
pins to snap into place The back geat 


guard is cut away in the center, as shown 
in both Figs. 2 and 4, to expose the quill 
which is, at this part, knurled for manipu 
lation by the hand to bring the gears to a 


place where they will drop into mesh 


Nas vec 


times 


pos 


CA 


tember 20, 
the machin 
becomes 
nd arrange 
ner that 
of cutters 


inches pel 


TI 
ilar to 


that it 


those 


has 


appearance 


in Fig 


I 


il 


Mi 


1¢e principle s of th 


ed in umns many 
me in our issue of Sep 
With the first mover ot 

iven at constant speed, 
to attain this feature 
ige ge such i man 
I tol ill diameters 
fixe rate t feed in 

| 

S gear are very sim 
tine Sp dle drive except 
ack gear. Its external 
wn below the main pulley 
ppe lever determines the 

















FIG. I CONSTANT BELT 

\t g w be se small pinion whicl 
lav at W be engaged with the mau 
ick gear 1 rder to turn the spindle by 
hand provision which is necessary wit 

tor driving n that cas e driving 
hait whicl S ser place ot ne main 
( with its sprockets is entirely enclosed 
\ shield Not i the pit ‘ ( 

t ot nes] W he ach rea 

pring / By pulling out the knob 7 the 
pinion 1s engaged, and by turning the kt 

e machine ts ne 

The desirability of a table feed whicl 
shall be independent of the spindle spee 
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lever shown projecting from the upper 
part of the gear box in Fig. 1 
n Fig. 5, the motion is carried to the tel 
cope shaft through e and but, by re 
ersing lever 1, k is thrown out of engage 
ment and m 
thus giving a second set of feeds precisely 
as with the spindle drive 

The method of indicating the speeds and 
in the reproduction of the 
Each of these 


feeds is shown 
gear plates, Figs. 6 and 


4 


plates is placed directly above its speed 


changing lever, the speeds given by each 
position of the stop pin being shown di 
rectly above the 


corresponding stop-pin 


hole. In the engraving of the feed-gear 
plate, for example, we see at once that, the 
lower lever being in the fast position, the 
rate of feed is I 15-16 inches per minute, 
while, were the lower lever shifted to the 


I 


slow position, the rate would be inch 


per minute There will be seen to be 


twelve feeds ranging from ™% to 6 inches 
per minute, which again are in geometrical 
progression 

The capabilities of this method of feed- 
ing are found to be greater than was an 
ticipated at the start, for the reason that 
the entire range is available for all sizes 
With the old 


spindle 


of cutters arrangement, 


since speeding up the also in 
creased the feed, only the slow feeds were 
available for the smaller cutters, while, on 
the other hand, only the faster feeds were 
In point 
of fact, the Brown & Sharpe Company 


have repeatedly found that, especially in 


available for the larger cutters 


toolroom work on steel, the slowest feed 
was still too fast when using small cutters 
Striking as it may seem, it is a mere mat 
ter of arithmetic to show that since thi 


entire range is available with all sizes of 
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FIG. 2. CONSTANT BELT SPEED MILLING MACHINI 
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cutters, the ratio of twelve to one between’ gives the settings by the new method of rlexitie 
the slowest and fastest feeds of this ar- compound indexing, by which all divisions mngru 
angement is equivalent to a ratio of 300 up to 382 are obtained. Both plain and I 
to I with the old arrangement—the same compound settings are given in t sam elf 
range of cutter speeds being pre supposed table, the spaces 10 e ge used by ( \ 
Some improvements have been intro- the compound method being left blank f t 
or ae | 
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duced into the index head of this machine, 
: ‘ 1 
is shown in Figs. 8 and 9, of which Fig. 8 4 
1 | f = 
shows an adjustable index pin. When a \ 
‘ut is to be started at a defined point of 
the work, it frequently happens that, when oe 
° ' ' 
the work is brought to position, the index 7 - 
pin will not drop into a hole. The present ] | 4 
device supplies a screw adjustment aa by 
| DI ljustment I : — 
ae : : ; , : fd { 
which the pin may be adjusted until ; \ 
1 ! 
eXe ctly registet with the desired hole 1 | 
Fig. 9 shows the second improvement, rT 
which consists of a series of graduations } ( 
mn the sect g, the use of which is t les — 
avoid the necessity for counting the holes P 4 
when setting the sector The new index } = 
ible, of which we give in Fig. 10 a small } a ) 
oi iI} 
yrtion for the purpose of illustrating th 1\\ 
rrangemen t ns at ditional co 111] = 
umn head Graduatio) tw h the fig = o—~n ( 
ican al er of div of tl SS 
grad ed ch determine the ( 
stment of 1 span the require i ( : = 
nun iber ol cs The oT du ns of the a, 
rcle being tably numbered e proper 
etting n ead off at e without ow | 
counting the ‘ is has heretofore bec re — \ oe (emt | 
necessary he ¢g 1duz ms are sulthcien J 
vy fine to prevent any uncertainty regard pe 
] 1 +] r hj] ] ) + 
ig the hor it 1s, while the ijustme SS S&S ) 
eae ae te oicel ' i ar 
ne division rt ne cir no I . 
1] ises ) g ¢ sec exact T a 
y the re red 5 ‘ ring then j 
nu ne ¢ tiie equired holes than to the ( 
idiacent r id so mu ire s ft 
id Vv talr ty 
Wi 1 « bserved fr | g 1O ( ises whic l l et ( t \\ \ \\ 
t the new table gives all the index cit id. This also vn in Fig. 10 ght \ ( 
es from which the required divisions can P lly macl tool designing t we 
ve obtained, instead of one only, as has day is done with ference m I Mpa 
heretofore been customary The table also dt ig, whi ced many p Iw rk here as 
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place that I ever worked, but you see I am 
going into business for myself. I have a 
little money and think I have a good open- 
ing and will try it a while. If I make a 
failure of it you will likely see me back 


looking for a job.”” And he smiled cheer- 
£ 
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to England, his native land. He had not 
at all liked the rate at which men in our 
place seemed to regularly work. I heard 
a rumor that he had come to this country 
again after being away for a short time, 


but I have not seen him. 
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he sees things. It is rather strange what 
importance some people attach to the fact 
that they have worked in some large, noted 
shop, regardless of whether they did any- 
thing of importance in it or not. 

“Do you want to hire a good, all-around 
machinist to-day?’ sounds just like the 
farmer that stops to inquire whether I 
“sweet corn, potatoes, cow but- 
All-around men are 


want any 
ter, or hen eggs.” 





























scarce, especially young ones. Perhaps 
this one is a genius. We are short of 
geniuses, and I am interested. 
: “You are not very old to be an all- 
I around man. Where have you been work- 
{@ _ 
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FIG. 6. GEAR PLATE FOR SPINDLE SPEEDS. FIG, 7. GEAR PLATE FOR FEEDS 


fully as we shook hands and I wished him 
success in his new undertaking. Some of 
the men that have done the same thing 
before him failed to better them- 
selves, but he might do better than they did 
for he has been a good, 


have 


I really hope so, 
square fellow and deserves to succeed. 

It is a matter of some interest to know 
why men leave, and I look over some of 
the records at hand and that I can 
recall six men that quit to go into business 
for As far as I have any 
record recollection, all of these 
gave notice of their intention to quit, al- 


find 


themselves. 
or men 


though not bound by any agreement to 
do so 

“Say, when can I get my money? I’m 
going to quit and want it.” 

“T guess it won't be very hard for you 
to get it. What's up with you?” 

“Nothing. The foreman has it in for 
me, and I don't like him a bit better than 
he does me, nor think any more of him. | 
wouldn’t work for that man if I never 
worked.” 

Talk 1s wasted when things are in that 
shape, and the money is soop ready. I can 
find four like this. 


Ed. quit because he was going to return 


“T am going to travel around for awhile 


and see the country and the different 
shops. A man will never know anything 
if he stays in one place all his life.” I 
think that everyone will recognize that 
eds : —— 

—- _ Oo 





FIG. 8 ADJ USTABLI 


this kind of talk comes from a young man. 
Whether he not by 
traveling around depends largely on the 


will be benefited or 


man, and on the point of view from which 





“Oh, I’ve worked all around the country 
(I had that kind of an all 
around man), 3uffalo, and Cleveland, 
and Sharon, and Pittsburgh, and a whole 


overlooked 
in 


lot of other places 4 











INDEX PIN 
I've been in Pittsburgh, and so I ask, 
“Where did you work in Pittsburgh?” 
“For the Westinghouse. Not for the 
electric fellows, but in the other shops 
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>»? 


where they build engines and things.”’ The 


answer came with an air that showed that 


to 


work there was a mark of nobility. 
“Are they still building the upright trunk 


engines that were so well known some 


O 
O 
O 
O 


O 
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from, 
“T don’t know 
“What 
‘I don't 


“Do they use an iron or a 


say, a 50 horse-power gas engine?” 


compression do they get?” 


snow 


0900 





O00 
5 





vears ago?” I ask, for I had lost track of 
them. 

“Well, now, really, I d 
their 


gas engines. You know, of course” 


much 


mnt 


know 


about steam engines I worked on 


(rather 





doubtfully it came, though, as ours 1s a 
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O. NEW ARRANGEMENT OF INDEX TABLI 
little shop in a small place) “that gas en 
gines are the latest thing, and one reason 
that I went there was that I wanted to 


post myself on the gas engine 


What mechanical efficiency d 





ATED 


SECTOR 


‘I don’t know 
“When you were getting 
about the gas engine 
“Well, I ran a 


anything that the foreman brought to m« 


“Did you ever turn up any pis 
heads?” 
“Yes, I turned up quite a number of 


them.” 

“What allowance did vou g1 
fit ?” 

“T turned them to the size that the fore 


man gave me—and 


right down fine, too, for he got 


on an inside micrometer 


“Was the head turned larger or smalle: 


than the cylinder 


I never asked anyone, bu must | 
} see ¢ liar 7 + 4 y ‘ 
een turned small "\ dn't go 1 
“Are vou sure that they were not turn 
"ae a aoe eee = 
larger, sO as e tight when the cylinder 
got hot? Did have drive t 
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shops, and how much to the difference 
that the new start made in the man I 
have | men come to work that had done 
gor n other shops, and have had 
them prove failures, and have wondered 
why 

Soi mie m ems to be ble to 
€ a reput mn l i mechanic 
ra) » that he 1e\ ible to maintain 
in ther; he got on to tl knack” of 
the k there eemingly, by some good 
luc] vithout any real knowledge of the 
underlying principles; again there is one 
who 1 seems to be able to work up 
in one lop that moves right along in 
inotl me There are, no doubt, many 
combinations that help or hurt a man that 
are not of his making or under his « 
tre If it were not for this, we would 
have all the good men up and the poor 
ones down, and any man that has just 


and is in 
thinks, 


had an interview with the boss, 


the frame of mind to say what he 


can tell you that that is not the case 


‘If you can get a job that pays that, you 
foolish 


more than 60 per cent. better than you are 


would be not to take it, as it is 


here: sO good bye and go rd luck 
\nd he starts 


where his friend is coining money 


getting 
go with you.” for Blanks, 
Here is a man looking for a job. ““What! 
I didn’t 


that anyone ever left there of his own free 


Are you from Blank’s? suppose 


will and came to this country. One of my 
men just left for there.” 

“He can go there if he wants to. He 
can earn big money if he is willing to work 
nights, twelve hours a night, and seven 
nights a week, for it. I know the job, and 
I know his friend. I know what it means 
to try to sleep days with the heat, and the 
noise, or else have to spend an hour morn 
ing and night getting to a decent kind of 


Maybe he like the 
too; | didn’t, and they don't 


a place will water, 


hold a job 


very long for you if you get sick, not if 


anyone else comes along.’ So there is 


another view W. OSBorNE. 
What the Grinder Will Do 
No doubt 


finished why I have not told how to grind, 


you will ask before I have 


how to select wheels, and much that would 


be of practical value to the user of a grind 


ing machine. I trust, however, that you 
will allow me to mention those points that 


experience has taught me are most 
tant, that 


seem least to | 


lmMpor- 


should be known first, and that 


ee known 


There is probably no doubt that the first 


glimpses of cylindrical grinding came to 


all mechanics when using the lathe, and 
that these early dreams were tried here 
and there by mounting a small emery 
wheel on the tool-post of the lathe Mi 


watch-tool busi 


Webste # the 


ness, told me 


father of the 


a few years before his death 


the story of their earlier grinding \fter 
*Abstract of a paper by C. Il. Norton, read 
before the National Metal Trades’ Associa 


tion at Cin 


innatl 
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ising the lathe for some time with a small 


post, 


tapers 


wheel in the tool they discovered that 


they should keep 


in order to grind 


the centers in line; this they could not do 


with the lathe of that period, so they made 
vhat thev called grinding lathes—that 1s, 
lathes with the wheel carriage traveling 
a that could be adjusted to an 
ingle with the line of centers; this was 
some time about 1865 [These were per 
haps the first grinding machines with fixed 
enters and traversing wheel. They were 
ghtly called ‘grinding ithes.’ Chey 
were small, the wheel being 4 inches diam 
eter by inch face on a sp ndle about 
inch diameter; the swing of these lathes 
was about 6 inches, and the largest work 
lone did not exceed 1 inch diameter, while 
e greater amount was less than ™% inch 


diameter 
Mr 


Providence, 


1865, Brown, of J 


R. f., 


ma 


, 
Some about 


time 
R. Brown & Sharpe, at 

was grinding needle bars for sewing 
chines with what was called a “grinding 
the carriage to trav- 


This car- 


lathe,” arranged for 
erse and reverse automatically. 
ried a wheel 6 inches diameter by '%4 inch 
facc Che idea of constructing a machine 
designed especially for cylindrical grinding 
and to cut entirely loose from all traditions 
and features of the lathe, except of course 
the supporting center points, seems to have 
originated with Mr. Brown; for, in the 
years following 1865, he gave the matter 
and at his death in 


considerable study 


1876 he had invented the ‘Universal Grind 


ing Machine,” which was not a lathe but 
had a fixed wheel and traversing work 
It is but just to note here that while 


great changes and improvements have been 
made, yet the fundamental principles he 
gave to the world in his universal grinding 
machine remain to-day and are used in all 
grinding machines made. 

\ll through the years from 1860 to the 
time of the introduction of the Brown & 
Sharpe universal machine, grinding had 
been done in various shops with a lathe. 
Che writer remembers his first experience 
grinding a inch spindle in a 12-inch 


Lincoln lathe. This spindle was so far 


from round that it would not run, and an 
other had to be made by turning and filing 
This did run and grinding was condemned 
This 1868, 


yet this is occurring in many shops to-day, 


as a wrong method was in 


viz., the attempt is still made to get some- 
thing with nothing 
When we 


cylindrical grinding 


realize some twenty-six 


vears machines 


ago 


were manufactured and sold by one of the 


best known concerns in the world, and that 


torty years ago cylindrical grinding was 





done successfully in some of the best 
known shops of the day, we cannot but 
feel a little surprise that after all these 


VearTs so important a factor In the econom 


} } ld 


ical production of good machinery shoul 
be so strange to so large a 


machine builders, and that journeymen 


machinists, with few that 


1] 


exceptions so 


ither neglected 


ley are noticeable, have « 


proportion of 





or refused to learn to wus 
machine 
Twenty years ago grinding was consid 


ered essential to really good w irk by con 





cerns that now enjo e best p onag 
f the entire world, and fifteen years ag 
they had reached the point where it wa 
impossible to produce their work as cheap 
ly without grinding as with it I eS 
grinding machines of to-day vw { 

from four to six times mort yr] ul 
those of twelve years ago; and vet, while 
large numbers of American m ie build 
ers are using modern grinding m ne 
there is a class who demand p fs in the 


that grinding is practical for their work 


The reason for this condition can be traced 
to the fact that while there are a large 
number of grinding machines 1n use, they 
are ‘“‘universal grinders’’: in fact, so fami 

iar has the ‘‘universal grinder’ become, 
that it is very difficult for mechanics to 


success- 


understand that there are now in 
ful use cylindrical grinding machines that 


are not universal, and that they do 


grind complicated or tool work, but that 
they do grind all cylindrical work that is 
and that, 


turned in lathes on two centers, 


contrary to experience with “universal 


grinders,” they do remove considerable 
stock in an economical manner, saving many 
hours (on single pieces of work) that with- 
out their use would be expended in lathe 
work, for while the grinding machine, as it 
is generally known, has done accurate work, 
yet the preparation of work for grinding 
has consumed as much time in the lathe as 


if it were to be filed There are also in 


use many grinding machines called ‘Plain 
universal ma- 


Grinders” that are simply 


t 


chines with certain parts omitted; vet are 


no better than universal machines as re 
gards efficiency. 

There is in the mechanical world a com 
mon belief that it must consume more time 
to grind away stock than to turn it away 
that to 


thousandths 


therefore, we find many 


grind more than six or eight 


from the dianfeter cf cylindrical work 
must be an expense, and in fact to grind 
at all must cost more than to turn to size 
in the lathe 

Within the last three ye ere have 
been great changes in the desig ‘f ma- 
chines and in the methods of handling 


work, as well as great 


Improvements in 


grinding wheels. Many years of 


t10n leads me to believe that thi neglect 
of the grinding machine by workmen is 
due largely to their ignorance of it, which 
1S possible only because of the fear to in 


vestigate. The micrometer is held in the 
same combined respect and fear by a large 
following of proprietors and workmen 


[here is a very common feeling that the 


micrometer 1s a tool that is of value t 
others and that its use implies more ex 
pense and greater refinement than is re 
quired. This explains a boast by a fore 


man in one of our largest railroad shops 


recently, that they did not have 
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eter in the shop and they did 1 nee 


is their work did not require that degre¢ 


f refinement Had this man been pe 

fectly familiar with the micrometer and its 
ise, he would have known that tl cheap 
est way to measure in the world is witl 


the micrometer, whetner the WOTK 15 for 
ocomotives or for watches. It is simply 
question of the familiarity of the work 


men W 





the adoption of “gages” und npres 

sion that thei : x pe \ 

that workmen « vit ( ) luce ( 

eT wort Yet men wh St 

ie tradesmen a capable ot good w 

ire using the romete id producing 

vest wi in world at a cheap figur 
Chere is n ich ignorance 1 egard 

grinding among otherwise wi ntormes 

men. It is shown by expressions s 


the following 
“Oh, I believe in grinding. Why I did 
grinding twenty years ago, and if you wat 


nice work you must grind your work 


We have a lathe I am going to rig up and 
erind all of our work 
“Yes, grinding is the modern wav to dk 


nice work, and I have bought a grinding 


s 


machine with 6-inch swing 
my largest work.” 

“Yes, I know that grinding is the way 
ta get nice work, but I cannot get any 
more money for my work if it is ground 


and cannot afford to add to the cos 


ll of the foregoing show a lack of 
knowledge of the facts about modern 


grinding 
I have spoken of the micrometer because 
t and the modern grinding machine ars 


nseparable. With a few days’ instruction 


the simplest workman without a_ trade 
gains the fundamental principles of bot! 
ind soon is able to produce more and bet 
ter work than the old line workman by thx 
1: 


‘ld methods Modern grinding cannot bh: 


iout the use of the micrometer 


done witl 


Don't try it 


There is one feature about modern con 
mercial grinding that 1s not generallv ut 
derstood, and that 1s that metimes rea 
good ground work may rigl 
surface, and that the be yor . r 
times hav very broad feed es 
Some of us can rememb« vhet s bo 
ve were taught to plane work w vi 


tine feed and a smoothing tool that th 
surface might be withou 


ind 


Sellers’ feed, and we ft nie 
we made the best work: now one might 
as well be out of the world as out of tl 
fashion of the broad planet t The time 
s near when it will be n an 
juite as sensible to do n 1g ding wit 
ear, broad feed lines and m dor 
ot shine but is. neverthe perfect 
und and_ straig he anging 
rm of a milling machine d show 
road line of cut and shou I shine 
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It seems evident t e piston rod wil 
} } } hl :¢ 
e more serviceable with suc road ¢ if 
vertectly round d_ straigl The teed 
les are not measurable, yet they carry 
nd prevet tting unt sn ' 
; 
im r to 1 I ones a ‘ 
1 t was esst | 
ed e ack plis sallt oO ¢ 
' Cay ()y f { t 
¢ ning ‘ o | WoW 
‘ ; ] 1+ 
ie ' e surf e [ 
\ ) ‘ \ " oht ¢ 
( \ 
~~ oy, on 
{ o-11 
rs wi f 
} ad? — + t ect con 
ve R ' ‘ Vv oO ( oY nist ro 
t S > i 
1l¢ Tw p c] i ( il \ ~ 
ed lit R i tinf are the ( 
xtreme 1é d be groun \\ 
P ind brig vithout grait 
It may be teresting ft kr w t { 1 
+ ] + + 
I e large wor 8 1 \ 
s purel d eavy grinding machin 
» remove stock only; having found tha 
h n grind a — ‘ oo 
ev Can grind I-32 i trom a l ( 
f plain round wor inging from few 
hundred to six yusand pounds in weight 
1d from twe eight feet ong nt 
ess time than they could turn it off Tr} 
Surtace required Ss not fine but n the cor 
trary is roug This is one extreme, whil 
e grinding of rolls for mercerizing clot] 
a good illustration of fine work of the 
ther extreme 
It 4 ee] ] } | oe is 
s perhaps ‘ ead of e time 
a4 
ut the stories told by grinding advocators 
ibout its p ssibilities are not fabricatior 
they are the sober truth, yet success witl 
he grinding machine is greatest wher 
ere are loyal workmen and loyal fore 
men, men loyal to their employers at 
eir OWT est nterest W here his S ¢ 
se no one doubts the stories told f I 
. 1 2 roe i ee e311 hase 
possrb es ad Nn many cases § v 
] . ] } +¢ “+ 
ecords are made than its advocates ex 
1 ed It rests with the good sense ) 
the American workmen to make cvlindrica 
grinding a means of placing the machinery 
T try ot Am nother step farther 
1 am f the re f the world an 
Inseives rg step higher in the s« r 
f useful prosperity Modern grinding 
wis tor (a od, le vel he ided met 
vho can thi well as work 
It require elligent management « 
, 

e work to ge e best out of the grind 
ng ( ne. bt t} in ge of intel 
gent management of specialti nd the 
S nk Me Spec It m nen nutacture 

} ] 
show arg held ot prohtable w 
pl d t 1 t T d pieces 

| prep \\ I deri con ere 
o d re ry simply tur 
t \ 04 32 inch of size ind tl 

, 
ed ng ( me of turning enormous] 
Some idea of the time saved by this metl 

tai Vv noting the time re 
d fi f 7 i teer 


tt 
r 
| 
re 
er 


y 
dg 
irpe 
+} 
teet] 
c¢ il 
r 
’ t 
Te ( 
! 
tf many 
otiee 
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other lines do not see or understand; and 
though to the ordinary observer it 1s out 
of sight, it is essential to rapid and accurate 
work. This explains the reason for the 
numerous failures of grinding enterprises 
where machines have been extemporized 
out of the lathe or designed by those not 
taught by years of experience that infinitely 
small things in design and construction 
The well designed and con- 


to 


affect results 


structed grinding machine enables us 


produce as perfect work on the piston rod 
for a monster steamship engine as we have 
needle bar of a sew 


formerly done on the 


ing machine. The needle bar has for years 
been ground to .00025 limits 

Who would have thought until recently 
1 rod feet 


11 
could be 


that 12 inches diameter and 12 


ke made to a .00025 inch limit, 


ng 
to say nothing of doing it at a great saving 
Yet 


those large dimensions the saving 


of time such is the case, and with 


work ot 
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profit to both that can easily place them 
beyond the competition of the old world 
for years to come, and enable them to sell 
their product abroad even with retaliatory 
tariffs added 

Some idea of the saving by the combina- 
tion of lathe and modern grinding machine 
can be had by studying the following ex- 
amples of work. These examples are taken 
from many pieces of work done at one of 
shops with a modern 


our representative 


plain grinding machine, in connection with 
cheap turning. 


No 


very accurately to fit rings 


a crucible steel spindle ground 


I Ss 
Time, 1 hour; 
al time 

Old 


turned in 1 hour and 30 minutes; tot 


to produce, 2 hours and 30 minutes 


time of turning when prepared for grind 
1 1] 1 
with an old-lme machine was 3 


ing 


hours. It was then ground in 3 hour 


30 minutes 
Total time 


by old method, 7 hours and 






































in time becomes considerable. It is easily 30 minutes; saving by new method, 5 hours 
practical to save from three to four days on one spindle—66.66 per cent 
oe Na del SO Le a 6 L wy 
+ | ~~ | r ! | a | T r 
} nN N N al | za a ee essen) 
a NO I 
5-6 " 
<2 
N ad a 
NO, 2 
f 4-8 " 
r" / nr -4 6 5 ~~ --5 7 we $2 * —s 
| 
: , 
x L + wr es) .. * | 
wo ” rs aa) ro ry mal T Py 2) | 
— i f { j i et. we 
| a NO 3 
—— pen i Machinist 
NO. 4 
SAMPLES OF RAPID AND ACCURATE GRINDING 
of lathe work with one day’s labor on the No. 2 1s a steel bar ground to a standard 
grinding machine, with the present knowl- ring; time, 1 hour and 20 minutes; turned 
edge of such work; which will be devel- ready for the grinder in 1 hour; total, 2 
oped rapidly in the next two years, as hours and 20 minutes 
larger and heavier machines are now being Old time of turning was 3 hours and 30 
installed, the first to install these larger, minutes; it was then ground with an old 


heavier and more accurate machines being 
Che econo 
ot 


modern grinding machine, the modern 


the shipbuilders on the Clyde 


possible by the combination the 


ny 


grinding wheel, the modern high-speed 
eel, the modern lathe and the thinking 
ican workman, is vastly greater 


With the 


hearty co-operation of the latheman using 


we can now estimate 


lathes, the grind 
of 


modern steel and heavy 


machine shows a 


that 


ing Saving time so 
records 
Modern steels, 


modern grinding machines and 


great few will believe the 


tl 


ern lathes, 


at have been made mod 


modern grinding wheels present to the 


American employer and employee, who 


will work together and think while they 
for advancement and 


wort k. an opportunity 


line machine in 2 hours and 30 minutes; 


total, 6 hours; saving, 3 hours and 40 


minutes on one bar—61.11 


No. 3 18 a 


complete in 1 hour 


per cent 


crucible steel spindle ground 
and 25 minutes; turned 
for grinding in 2 hours; total, 3 
Old tim 


then ground in an 


ready 


hours and 25 minutes of 


- } . ° 
was 5 hours; it was 


old-line machine in 4 hours and 30 min 
utes; total, 9 hours and 30 minutes. Sav 
ing was 6 hours and 5 minutes on on 


spindle—6O4 per cent 
No. 4 is a 


linut of 


soft steel shaft ground to a 
but ground 
I-10 


lime, 45 minutes 


ool inch, not turned 


direct from the black bar, 


removing 
inch from the diameter 


This is a slender piece to turn in the ordi 


way and illustrates the saving witl 


nary 
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one piece only, as the latheman would re- 
quire from 2 to 4 hours to produce it t 
these limits 

Note the possibilities when the steel is 
rolled to 1-32 inch above size, instead of 
1-16 
\lso note the saving in steel on large num 


inch, as now found in the market 


bers. With 1-32 only to grind off, the time 
would be reduced to 25 minutes 
These 


complished with single pieces 


examples show what can be a 


‘here is a prevailing belief that grinding 


does not pay except with quantities of 


duplicate work. Everyday practice proves 


this belief to be without foundation, and 


the modern grinding machine, with modert 
grinding wheels, stands ready to take to a 
finish still cheaper turning than has yet 
been done, and we await the 


introduction of heavier lathes to give 


still cheaper turning 
Waking Up an Old Tool and Its Operator. 
The & Milk 


cylinder borer which has been run by 


writer found a Bement 
same man for the past eighteen years, and 
he is 


from 24 to 42 inches 
foreman was appointed, and the machin 


still running it. It bores cylinders 


in diameter. A new 


hand was encouraged to show what the old 


machine could do when driven by a new 


motor, but the speed of the boring bar has 
4-incl 


not been changed 3y shrinking 


two of the 


rings on feed cones, by using 
the former finishing-cut cone for roughing 
cuts, discarding the former slow-feed 


cones altogether, and by using three cut 


ters in place of one, he now sets a cylinder, 


faces off the ends, bores a roughing cut 
a finishing cut, counterbores and faces off 
the flanges in three hours. For 17'% years 
the usual time for exactly the same worl 
was 14 hours. The man now wants a 10 
horse-power motor instead of a 5 horse 
power, and six cutters instead of three 


He told 
“cut the 
moto! 


that he 


in two” if he 


the writer would gladly 


tim had the larger 


and a controller placed within reach, 


instead of ag nn where he must 
- 


ainst a co 


steps to reach it. Now,if “som 


take three 


hing happens,” the cutters, and perhap 
len, <1 Rador ace cone whi t 
also the cylinder, are gone while he 1 
these steps Phis old machine is rigid and 
1 1 1 
fully eq present worl It makes 
1 5 horse-power motor heat up to a higl 
degree, running as it The roughing 
cut of nch and 5-16 inch feed goes 
through in 35 minutes. The cutting speed 
5 25 feet per minute with the three cutt 

1 20-inch cylinde The writer tim 
he spindle roughly at four turns per mi 
te fmerican Engineer Railroad 

urna 


In order to soften cast 


iron, heat the 
to.a bright glow and gradually 


whole piece 
: a 


undet fine coal dust 


cool covering 
etc. Small objects are packed in quan 
tities, in crucible in a furnace or open 
fire, under materials which when heated 
to a glow give out carbon to the iron 
They should be heated gradually, kept at 
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bright heat for an hour and allowed from the coast to the far interior, was a_ ly solved this weighty problem in trans 





‘ool slowly. The substances recom- personage of no special distinction, and portation by building a dam of the propet 
nded to be added are cast-iron turn- possessed no hereditary dignity from a_ hight below the point wher: oats lay 
gs, sodium carbonate or raw sugar. If long line of ancestrv—being known to his In 1 g some f e machine 

raw sugar is used, the quantity should) many friends as just plain dog. He was’ which consisted of boiler, engine, pumps 

be too small. By this process it is christened “Snooks,” but what he lacked — shafting, belting, rolling-mil nd vari 

d that iron may be made so soft that in pedigree he made up in wit, conscience’ kinds of presses, together with a numb 

n almost be cut with a pocket-knife ind affectior \t one stopping place on f lathes and other 1 I Is, wer 
m the Deutsche Schlosserzeitung the river he mysteriously disappeared until found badly rusted and wet t first 

the eve rt dep ( whe Va found ( ( \ i Ink By 
Minting Machinery for China. that tor four hundred “cash” (thirty-odd tracing its history sine ving Shang 


BY OBERLIN SMITH cents) ransom he would be restored to his t was found that rtau had been put 


Lay g been reques ed by he editor to I W-vovag s \fte 1 nteresting Se 3 Pp 
( some accoun of certal nachinery ourney 1 irg< ( n t W uchang ping t 
VNC! Vv me ; = Vv ve Ss ag ad ex sma Ik ng ‘ ‘ \ \ ; 
ed to ( t Ise 1 mints belong o-ca | se-b show! Fig. 1 ‘ 7 ( ; 
g to the provin govel ents of ito whic vas sale ( paddle nk ‘ 
itry, I append rief accour f the roled ( \ lar d : , ged { 
( I t tl rnev ¢ r Wit go ‘ ) \ ed \\ \ r 
nsta il \ ved chi¢ vy I 1 ( whet 1D ed } o Q 
nical standp Some description of  destinat | ( g W ( y whic 
s installa s been given by me t] gl pi esque S \ ID ne 
np ine s lectures at Cornell Un ! rf nous <¢ try eve \ \] equently 























l HOUSI SOAT I 2 } Y 
versity | Frankl ) \ I I Fig. 2 
the only regt e so f ‘p g ( 
ip , j vas pub oe n the : F ; O S ‘ 
May, 1903 mbe f Cas VWagasi ¢ vy 
which, howeve was written more tron sel f ( 
e standpoint of the he eng H vas ; graved 
eel no det ( ( ‘ ) I ) | I g Q 
being p 10 part ( 
ep 5 vhich the m v was g ] g people wha dup i 
; vere Vi g, capital of Hoo-Pe « excep O \ i g ap 
nce ( some 600 ( ) Q I qu - £ Q je I 





I g g fe 
¢ \ 200 1 es rt 1 \ ingis X | \ ~ ‘ the | 
I rive ‘ ) 1,800 \rs g ~ l ery ) i i p 
from Shanghai id arrived rtain cases were miss b 

After the machinery had nearly had time ing. These were found s distance 

irrive at its destination, Mr. Janvier, dow \ ai es ‘ 
my ¢ f assistant, started from Ameri S ( \ f Thev g ¢ , 
being ed by Mr. Evert \ enacted ~ ? t Ireque 
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perfect ones Hence happiness reigned other somewhat larger ‘cash’ plant was “registering” the pun oining 
upreme¢ provided for the Wuchang mint, to be fered several thousand yonUS 
It is hardly worth while to here describe again referred to later on From time have the square holes cl » ro 
he steam power and transmission machin immemorial, as far as we know Oriental nes, in whicl ise the problen 
erv, which were standard American goods _ history, these peculiar coins have been cur- have been much easiet his was retus 
f the ordinary, types; nor the machine rent in China, but have been most usually however, as th icred traditions of ( 
op tools, which were entirely conven made by a casting process, which will ac would not allow of su rad 
tional [he coining machinery proper count for the rough and irregular appear n 
msisted of: furnace castings; crucibles, ance often seen. In many cases t molds When I first attemy te o1 
got molds and smaller casting tools; cut ire made of hardwood, which naturally vorking machine tft 
ng-off shears; rolling-mills (with 1ox1o- burn ¢ very soon, causing the charact g and p ig, mume S 
ch chilled rolls and accurately gradu f the coins t v much blurred and x perime ve 
ted pressure adjustments) ; blank-cutting defined. When made by this process coun at it would not be wise 
presses with automatic feed rolls and scrap terfeiting is easily done by casting then oles at 
ppers fitted with gang dies; coin millers of cheaper materials, as various alloys of cut from th 
for thickening up and rounding blanks, zinc and sometimes cast iron These, the difficulty of feeding 
thus forming them into planchets; anneal- mixed with the genuine brass and copper ining dies without getting them 
ne furnaces: tumbling barrels for clean coins well darkened by age and dirt, are og 


ng, and, finally, automatic coining presses 


s 








The last-named machines were of the 


inverted toggle type, des 


gned and adapted 
for mint work. Special features of interest 
in these machines are: The absence of 
lost motion, owing to the weight of th 
toggles keeping all the joints tight, and, 
incidentally, keeping all lubricating oil be 
low the point where the coining is done 

unusually short strokes to the ram and 
feeder, allowing of a higher speed with 
much less vibration and wear; the swing 
ing outward and upward of the upper die 
chuck and die, by a quick motion of the 
hands, enabling a convenient inspection of 
the dies, etc. These machines were in this 
case used for silver coinage only, varying in 
capacity from 150 to 400 tons pressure, and 
being equipped with dies, feeders and othe 
appurtenances for making the five sizes of 
coins shown in Fig. 3. The weight and com 
position of the largest coin imitated the 
standard American dollar of 412% grains 
g-10 fine, the aliquot parts thereof repre 
senting 50, 20, 10 and § cents, respectively 
The planchets for these coins are fed with 
tubes, in the usual way, with a production 
of from 80 to 150 per minute, according 
to size. It has been found by experiment 
that although a large coining press of this 
construction may be run at 100 impressions 


per minute or over, such a design as an or 








dinary dollar will not come up “‘sharp,”’ 











no matter how much the pressure is in 


creased—that is, within the limitations ot FIG. 3 HINESE SILVER AND BRASS COINS 
the process in regard to the avoiding of 
fins, etc. When run at about 80 per min not readily distinguished when handled 1 niig pressure exerted 
ute, an intricate design of this size may be quantities hele out of shape va f 
struck up with perfect sharpness Within a few years attempts have been sidered that the coming dies mig 

\ separate department of the Szchuen made in t least o othe provinee , uare p ec < ‘ ] 
mint (this, together with the silver de China to make this “cash” automatically the middle and t p 
partment, being situated in the Arsenal Some difficulty, however, seems to have supporting wall to prevent flowing 
grounds) was for coining brass ‘“‘cash,” or been experienced in getting the square metal too far, as does ( 
tsen, as they are called in China. This holes central on both faces of the coin with at the outer cont | 
is a well-known coin about 7g inch in’ the somewhat larger square panel which would add somewhat to tl xpen tf e1 
diameter with a square hole in the middle, stands in relief above the depressed su graving dies, which must free 
which is often shown in this country as face thereon. In the products of such ma newed, and moreover 
curiosity kor making these complet chinery as [I have seen, the holes were not leave an inwardly projecting 
from the flat “blanks” at the rate of 100 only out Of center on one or both sides, center of n betwee f 
per minute in each press, several press« but were rotated around, so that the mar dies. Another plan considered was 
were provided, together with the necessary gin of panel would narrow down to almost a square hole through each di 
rotary shears for slitting the sheet brass, nothing at certain corners of the hole. It utomatically moving mandrel which we 
automatic punching presses equipped with is said that the makers of this machinery serve the part of an interior ar, s 

ae 
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sed them to be weak a | the edges invthing ( ( | 
the h le. Ww endet t cru S le é 
chip off vy nothing of vertica simple < ° 
th: M eep twee dic ind ‘ 
drel We f lecided eref o 
st ma hese « s solid S 9 
with vers ( \ } 
nded by ( o 
\fter the « was ejected ft x ; 
it Ww ) 1 t 9 
na there Pp ed WW 9 f 
Li¢ ait \ if vas t I ) \ o 
t eT Wwe pa I 1 ( 1O je 
ig dies to bev ott the sharpness ot i ¢ \\ o 
irners. whi - 1 , sis 
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time the dial comes to a state of rest, with 


the holes in the 


coincident with 


pairs of dies. Accurate adjustments for 
taking up wear in the pivot, and in the 
slide-bearings of the lock, were of course 


] ick 
to loc 


had a 
“ate 


provided, and the 
adjustment so as accurately t 


st ypped position ot the dial, circumferen 


tially It be 


1] "oar 
Will not necessary here 


collars having their axes 


the axes of the respective 


sidewise 


he 


describe in detail the devices for moving 
the dies, dial and lock, as these were of 
ordinary types of construction 

The succeeding details marked 1, B 
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rests, it having been pushed over the col- 
lar-hole plate / 


as the lower blank 


by a swinging feeder 


which had received it 
in a pile of blanks contained 1n an ordinary 
feeding tube, not here shown 

At B the 
been coined between LU’ D and LD, which 


shown blank after having 


1S 


have each penetrated the collar until they 


nearly met in the middle thereof, under a 
pressure of something less than 100 tons, 
thereby stamping upon both sides of th 


coin the requisite devices and having 
a small, square, raised panel in the middle 


it each side this 


pressure the 


During 
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a flat bottom, preferably tipped with raw- 


hide or hard-fiber, so as not to bruise the 
coin while forcing it down out of the col 
lar and allowing it to drop into a trough 


below. 


Two interior views of the completed 
mint are shown at Figs. 5 and 6 

In spite of the necessary intricacies of 
these machines the native Chinese engi 


neers at Wuchang forestalled Mr. Janvier’s 


proposed work of setting up and running 


them upon his return down the river from 


Chentu, together with certain 


Instructions 


wanted to give them This was be 











een 1 134] ot +1 ] 
vertical radial sections through 
axes of P and R, each 


different 


representing a 
sub operation the 
98 


being after it 


upon coin ¢ 


within the collar the position of the 


dial in all cases 


has paused 
stopping point for the dies to enter it 
’ ] + 


ind is ready to start again, with the lock 
withdrawn and with the upper die UD) 
in the up position and the lower die L ID 


down position, so that the dial may 


swing clear between them 


(referring to both top view and 


shown the uncoined bl: 


ections) is ink 
lving loosely in the collar and sliding free 
ly upon the table pon which the dia 


SILVER COINING MACHINER‘ 


coin of cour expanded so as 


Was, 
fit firmly in the collar 
; 


Where it 


At: G. 


and could but stay 
was put 


is shown an ordinary male cutti 


punch U D, which met and penetrated 
female cutting die L D in the middle of 
the dial, at the same time punching 
square hole in the coin—the little square 


punching falling below as scrap 

\t D is 
countersinking dies, 
iddle 


upper 


shown a pair of male square 


which also met in 
of the collar, thereby beveling both 
and lower edges 
previously punched 


At / 


is shown a cylindrical ejector witl 


and ran the machines; 


use WI © ne Wa g ey U 
pleted their power! pl ta wel é lv t 
begin coining. All they had work fro 
was a somewhat elaborate typewritte 
book of descriptions and structior 


which I prepared, illustrated w 


graphs of the machines, and all their sepa 
rate pieces, copiously supplied with refer 
ence letters. This was in English, ar 


1 1 
u have been 


it. With 


1 11 - 
must transiated betore they us¢ 


no other instructions they set up 


but afterward 


soon 


1account of arise 


in the price of copper 
“ided to have the coin reduced 1 


They then made new sets of 

















October 22, 1903 . AMERICAN MACHINIST 19 


C 


itting and coining dies and collars for golf links inthe cemetery, where the graves The Apprenticeship Question. 


he various machines and changed over the served as bunkers, eacl being a hem PRO TOHN } SWEI 
vhole plant to suit the new coin. Mr. Jan- spherical mound of earth some four or five In consenting to prepat p 





er found it running successfully when feet in diameter question of apprenticeship, I « \ 
e arrived, being told by them that they Should the political difficulties in China it much hesit subse 
needed not his services be satisfactorily adjusted, there seems t have studied some 1 t ug ) t 

Some interesting salient poii of the be but little doubt that the “open door’ good deal, and because I fancied I mig 
Chinese character were observed by our’ we hear so much of will be a reality, and = stimulate i e 1 have t 
party. The mechanical Chinamen encoun that there will be an immense field for something must be do r we will f 
tered showed little power of originating American and European manufactured shops with  toreig workmen and 
lesigns, but a remarkable capability in products. Among other Yankee improve streets with 1h \met OVS d 
copying and in adapting themselves to cir- ments of consequence, the electric lighting tramps 


? ny th 


umstances as above related. Another ex- of their candle-cursed cities will seem to 1 the middle of the last century 

ample of this was in the making of a very be not among the least in importance. A about 1850 (and | tion this becaus 
‘reditable “Brown & Sharpe” micrometer, significant hint in regard to the China t is from tl tit ! am able to spea 
as illustrated and explained in the AmMer- man’s belief in America is seen in the from personal knowledge) the schooling 
ICAN MACHINIST at page 735, Vol. 23. silver coinage described, our dollar being of a large proportion f tl 


The moral character of the Chinaman a fractional multiple of 











FIG. O CASH PRESSES 


. . ; ; , ' 
Is a puzzle As a rule, he is very honest units, tsen, candareens, mace and taels, men were trom thi intry) ended 


in business matters, his word being as which in 


good as his bond, and yet bribery and cor mal system. It will be noticed, however, t xteel S f ' 
ruption in public matters are everywhere that the value is expressed fractionally emy and occasio1 y one to lege 
rife. In some respects he 1s kind-hearted, pon the new coins in terms of their own Phe cademy nad llege 
in others utterly cruel \n example of units—and this in English. On the reverse ntended tor t prot 
this was seen by our party, where a num f each coin, near the rim, is a Chinese educat t f 
ber of Chinamen were wrecked in the slation of the same RB ’ 
Yangtsze Rive } e \ f nume Che halt nes show: S ré ‘ g 
ous fellow-voyagers, and were allowed t all reproductions from photographs taken to get 
drown—there being a bounty of a dollar by our party in China, and will doubtl » hes 
paid for every corpse taken from the river, explain themselves siariidllan ‘aiieinial , 
while the reward given for saving a ; x ; eee r ; maker t 
: f ere seems to be a difterence n toreig : 
drowning man is but half a dollar Chey y g 
ractice in the naming of mineral oils. We ue 2 g 
are in some ways intensely superstitious, t 
: . read 11 ur Eng 1 exchanges f petr ike 
especially regarding their ancestors, yet Jewm and petrol as different oils, the latter In most of the trad 1 ver 
our party while stopping over 1 ne f being apparently our yasoline and pet: 
' : ; =i S Btoe *A pape ead befo Metal Trades’ As 
their cities found no objection mad eum heavier sociation of Ss e, N.Y 
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tle invested The boy was bound out 
for a series of years, and under those cir 

mstances the boss could well afford to 

ve apprentices, and the better he could 


them to do the work in the early 


days of their apprenticeship the more 
uld make out of them during the 

ears At that time the investment of t 

yroprictor of even machine or wagon 


hop was for each man employed only a 
and whatever the 


fey hundred dollars, 


pprentice earned over and above the in 
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All of the 
sill, post, 


was framed together 


ot the window sash and blinds 


hewn, and 


br 
DI 


timber was every 


beam, stud and brace 


rough plank and boards 


up by the hand rip-saw, all planed work 
was dressed from the rough and jacked 
down to thickness by hand. Shingles and 
doors were made by hand. Twenty-five 


and_ blinds 


years before sash were also 


ice Wages 


and the apprent 


Now you ean buy a 


made by hi 


: 
were then even less 


chanical devices for doing 


thing 


The sickle, the scythe and the cradle 


have given way to the mower and reap 


1 


ind the man who was wielding the sick 


and the mower an 


scythe is building the 
The of the 
helped to burn the first sawmill is building 


grandson man wil 


reaper 


steam sawmills, the man who swung th 
sledge is building power hammers, and tl] 


man who turned the grindstone is build 


ing steam engines. The machinist building 




















ENTRANCE TO CHENTU 


FIG. 7 


ARSENAI 


FIG 








STREET SCENE AT CHENTU 























IRRIGATION WHEEI 


FIG. 9 


t ot s investment and what he was 


Che boy 


the 


oht 
trade 


to his employer 
all right, but 
ot 


paid Was pI 


boss 


earned thie 


mode good money out the arrangement. 


me to this a constant change 


From that t 


been going on 
In the carpenter's and joiner’s trade 
which I knew about, the hours were from 


12 to 16 and the wages six or seven dollars 
a month, and the only thing done by ma- 
hinery was the sawing of the logs into 


boards, plank and studding and the making 


FIG. 10 
machine-made house, in fact it is pretty 
hard to buy one that is not nearly all 


machine made 


For perhaps a century, or may be 1 


way for all time, men have been schem 


ing and contriving tools, rigs and ma 


chines to do things with less manual labor, 


and while there may be as much hand la 


bor done as ever, and while in a way 


the best things are yet made by hand, the 


growth of the population and the growth 


t their wants have called into life me 





HINESE BRIDGE, CENTURIES OLD 

machines and machines to build machines 
is getting to be a mighty factor in t 
material progress of this country The 


last five years have done more to make 
this one of the nations of the earth than 
twenty-five vears befor: The Spanish 
War was half won by the guns and ships, 
the work of the mechanic, and the com 
mercial success abroad has been won by 


ur machine exportations 


Fully comprehending this condition, that 


the machine-shop industry 


getting to be 
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s not already, the largest single indus 
he ) try we wl ire ftactors ll the 
] nagement must st rselves are 
supply the constantly increasing d vl 
t 4 competent workmen by filling” g 
ops with the bett I ed foreig I 
men and letting ir American-bor1 
n avild, or d niet o ) aver 
cond ion 
iF e old days proprietor had b oift 
Vy mel ne Was 1 icl Vit them, his : 
i prentices were his pups ind had ills go 
ct versight As the w KS a d ndus d € 
s grew larger the m vere turneé tt 
r to foremen and the boys ve had t glor 
it to themselves Instead yT 1 Tew is { 
| dred dollars’ investment per man, our tribi 
estments now run up into the thou I 








s; the maintenance, paid in the way o ra 
erest taxes surance depreciatio1 git 
it expel tik dat \ ror eac \ 
ichine runs up imto the dollars, at ‘ 
} less the apprentice cal dl pretty Food I 
| 7 ‘ 1 + - 
Vy Ss ‘ T \ I ) rea W tl | { ied 
rkmen we cannot afford t ve hin 1 
: , 
ound t 3 hiess Ve » What to i 
| iny of us are doing, teach them to d 
1@ or a tew s until they can eart sch 
; + 1 ] + 
some money at hen Keep them at 1 >A 
Ss, howeve n heiping alo ha I 


vhich in a few years we shall most need, 01 
army of skilled mechanics Live 


ndustries continue the old apy { 


ystem successfully—the Brown & Sharp: ed 
Manufacturing Company and the Baldwin ta 
Locomotive Works—but in the case of the 














It is true that two, at least, of our large lr} 


yrenticeship educa 
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irmer company they keep a skilled in less directly useful the 
ructor to tea the apprentices so that irrectly is the money 
vy their articles of agreement they hold nnot se t 
eir apprentices after they become skilled much right t pend n 
en and get out of them full compensation b to be a g i 

yl it t cost ft ( h then nd t » | 1\ I rie t W 
em about in their early days Che Bald ge do not lo 
I | INIOLIVE \“\ rks S ( lew t l t 

ne sense ( man Baldw ma 
! nd he Ss pr ng » eed 1 
Baldwi nan i lege ¢ ( t I the St r 
SOW! 9 n net i se p es ror, W 

ve t ae Tt ¢ ric ) ner I ens \ 

But c 1 irg mac S ) Whe W ei 

I Even though the old stem he g abso 
s standing growth of lust? ym pe 
so great tha <illed n me e profit, if \ 
mand must come from abt new | who 
n to make them skill estal ¢ ng 1 
ed We ve \ t ol} ire profit f I 
d material and thev wa to learn. We uld have et othe 

( rent to them nd we re t ( m would 
trerent » OUT wh int es 1 I him al £ 

' ot, the trades unior shut dow e, he sl 
} extending e ] ' which the d lear , 

s are entitled { t f , 
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e view t the co1 sequel Ss f cee t | 1! t 

S t to wing neces vy for son S ' i \ 
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gets more in the three or four years than 
he will ever get again at the trade, and for 
this he can well afford to pay. How often 
we see parents send the oldest boy to col 
lege at an expense of from $300 to $1,000 
a year and bring in the younger son and 
ask a place for him in the shop, saying, 
“We do pay 
you give him if he can only get enough to 
If they looked at the mat- 
“not 
you 


not care much about what 


pay his board.” 


true light it would be, 


but 


ter in its 
what will you give” “what will 
take him in tor?” 

If this association should say, “Yes, we 
will take in apprentices if you will pay the 
price,” I think there would be, after people 
began to understand it, plenty of appli- 
cants, and when the public found that even 
then there was a barrier—the trades union 
they would awake to the fact that it’s a 
When it is 


discovered by the public that there is a 


question they are interested in. 


grave wrong being perpetrated, it will soon 
be easy to correct it. 

To one who has seen both sides of the 
the life, it 
strange if not amusing to note the wonder 


school and mechanics’ seems 
ful value placed upon the school education 
Take the 


understand it, 


and the slight value on a trade. 


school education as we all 
and it is of no more value to a young man, 
the selfish 


a set of carpenters’ 


may be 
tools to 


except satisfaction it 
to him, than 
a tailor, until he does something with it; 
and yet, think of the constant preaching 
about the advantages of an education both 
by the educated and the uneducated, seem 
ingly without thought as to the possibility 
of its being often a waste of time and en 
erg) 

out of 


The college graduate often comes 
school without any fixed idea as 
to what he is going to do with his educa 
tion, but there is no uncertainty with the 
boy as to what he is going to do with his 
trade 

So far as we are concerned, the business 
use of our lives is to take material of a 
low value and convert it into things of a 
higher value, and that, too, is the business 
of the teacher, and there is no reason why 
the teacher should occupy any higher place 
the except that they are 
dealing with more valuable material. The 
make the 
suited to the 


present re 


than machinist, 


are those who 
best 
teacher is at 


best mechanics 


selection of material 
The 


stricted to working all sorts of material 


purpose. 


through the same mill, whereas if the 
trades were added to the professions, in 
stead of 
of turning the mill to grind out two-legged 


the teachers’ duties being those 
animals to fit the Board of Regents’ stan 
dard gage, their most successful members 
would be those who could best. guide their 
material into its most useful channel 

Of course everybody ought to be edu 
but life 
in the best The man who is to 


cated, educated to do his worl 


way dig 


ditches all his life would not be benefited 


by that education which would help a 


newspaper editor, and, too, it is a question 
of just how much or how little schooling 
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in that direction it would take to make 
him a poorer ditch digger. The same 
principle holds good with machinists. 


There are a lot of things they can know, 
and which can be taught them, that a great 


many of them do not know, that would 
make them better machinists and better 
men, and there are a great many things 


that during their school life they dig at 
and worry over and worry their teachers 
that do them no good 
tend to make them 
their work and dissatisfied with life 


over, and many 


times indifferent to 

It is easy to teach people what they 
want to the 
wants to become a machinist can be boost- 


learn, and young man who 
ed along at a rapid pace if the teacher is 
working on the right lines; but, teaching 
a little grammar, a little geography, a little 
Latin, a little physiology, a little chemistry 
and a little of this and that when what he 
wants to know is how to do things, does 
not do much good. 

Oh! but they say these things discipline 
make better 


form character, 


mind, 


the 
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required two operations: the first, piercing 
and blanking, and the second, drawing or 
shaping. These tools eliminated the sec 
ond the 


and the finished article produced at one 


operation, stock now being fed 


handling. Fig. 4 shows the flat blank, and 
then after being drawn and formed. The 
ends of the blank are semi-circular except 
for the projecting lips S S, which are used 
to fasten the the 
The two notches at 7 7 are entrance ways 
is the hole for the 


case to satchel frame 
for the lock portions, U 
finger release, and V the key hole. 


Fig. 1 is a plan of the die complete 
except for the cam motion which works 
the blank-carrying slide. Fig. 2 is an end 


elevation, and Fig. 3 a side or front eleva 
section AA 1s 


located all of th 


tion, both partly in 
bolster on which are 
working parts of the die. CC is a raised 
portion of the bolster which is machine: 
for the die blank D to locate on and fin 
ished longitudinal], 


down its face for the carrying slide MM 


with a channel cut 


In the die proper F and G are the piercing 


























FIG, I PLAN OF 


The result does not justify 
claim. The State 
years ago showed that a large majority of 


men, etc the 


prison record a few 


the prisoners had the benefit of a primary 


education and but a small minority had 


learned a trade when young. 
The beauties and advantages of univer- 
open 


sal education 


to two 


as now practiced are 
The better 
the scoundrel the worse the scoundrel be 
the 


drawbacks. educated 


comes, and it is educated scoundrel 


who escapes punishment. Give your boy 
a trade and the chances are quite as great 
that he will be 
as 1f you gave him a school education with 


an honest and useful man 


nothing back of it but the idea that he will 


be all right if he only gets his diploma 


Automatic Slide Die for Piercing, Blanking and 
Drawing in One Operation. 


BY JOSEPH V. WOODWORTH 


I show here tools of improved design 


for perforating, blanking and shaping, or 
forming, small lock cases used on cheap 


imitation leather satchel frames. Before 


the tools shown were made the lock cases 





AUTOMATI 








SLIDE DIE. 


dies, H the blanking die, / a hole for the 
entrance of the automatic finger gage show! 
JJ the two gage plates between 
the stripper, and 


in Fig. 2, 
which the stock is fed, F 
K K K K four cap-screws which locate and 
fasten the die to the bolster face. L is at 
extension of the stripper with a hole in 

for the drawing and forming punch shown 
It will be noticed in th 


in Figs. 2 and 3 | 
that th: 


end views of the tools (Fig. 2) 
bottom of the die blank has a channel in 1t 
a duplicate of that in the 
This allows the slide VM to fit so as 
locate the die in perfect alinement with 

The carrying slide M M is of tool 
a seat X X 


bolster face 


steel 


hardened and ground with 


for into and 


blank to drop 
hole, let in at 


linal 


Fig. 3, the 
drawing die 
It is 
movement in the bolster and die by meat 
of the 
circular rod Q Q, moving in 
the 
The slide is adjustabl 


portion, or 


given a_ longitu reciprocating 


connection \ N at each end, tl 


bearings R / 
and a cam movement on end of th 
piess crank shaft 
the circul: 


screws 1! 


in longitudinal reference to 


set 


Phe 


rod QQ by means of the 


in the connections OO uppel 
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140 
y punch section of the die, as shown in F lid 


‘igs. tion of the di 














1e and slide is such as mak« lropping rough tl el 
2 and 3, requires no description the carrying of two blanks at once by the trip] e last punched 
In operating the tools it will be under slide into the drawing portion impossible, — the t rate stop gag 
stood that the press man feeds the stock accidents cannot occur whi ) ( t 
nto the die D between gage plates J J Almost any make of power pres fee 
igainst the automatic finger gage shown be equipped with a cat 1 n for dies of g ’ 
1 Big. 2, the press running continuously this type When p ey will f 
First the piercing of the holes U and lV produce articl t f from 60 
' = 
| ' Letters F Practical M 
etters From Fractica en. 
Measuring Belt Lengths on a Drawing. 
} 
| 
or 
L440 
| 
' 
FIG 2 EN } Vv oO} \ TOMATI(¢ LD} } V H 
done, then e next ke the blank 75 per minute ! t 40,000 p day ‘ 
s cut and carried down into die /7/, the WI f $18 
punch descending far enough to allow th njur 1 


| o drop on t 

lank to drop o1 hing in The Lead Cure for Chattering. 
vhere it locates its In seal oa used, sucl WOT taple tags, belt iy | 
\t the next stroke the blanl hool 


} = K \1 
troke the blank is moved for | sma rregular formed shells, met ( 
vard automatically by the cam movement buttons, eyelets, lo parts, metal novelti 
if the press until it is directly under the ind small artis metal goods may be os aks 
lrawing and forming punch Che slide itactured cheaper than by any other , , ae | 
hen remains stationary while the punch meat ; ‘ 
ontinues to descend and forms the blank ry ul ger gam wn in Fig ' I held vic 
n and draws it through the drawing die 2 and vith the mav be used t ‘ oe é 
n the slide, from which it drops out into dvantage \ all pic g . 
ind through the clearance hole l’, Fig. 3 né I g ‘ e oper 
to a box on the floor \s the punch rises ed eed 








~4 
4 
< 



























































— , ma. | faa 
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M Di ix x Tl Mt _{ 
( ' U Mt 'S 
A \ I A | 3 
} B 
: i 
A 
3 ON \UTOM C SLIDE DIt N H 
seated o | 
ie slide returns to its former position each other in t I lie It consists, a f ' f 
nd the blank that has been meanwhile will be seen, of an adjustable bent rod 
ut locates in the seat X X top, the bent end of which rests on the nd wound it tightly around é ‘ 
Che simplicity of these tools and their face of the die while the punch is up It whicl being reams ! 
rapid productive qualities, as well as the is automatically raised from this position causing th reecl It help 
nfrequency of bad work through their uss by the ascent of the puncl tter each ter t 
should cause the type 


to be extensively  strok lacing around the lindet 
idopted for other work. As the construc ward for the t r | 
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learn whether the 


did 
boring was better 1n consequence. 
(had I re 


bearable. I not 


To put the lead on quickly 
mained in the shop) I would have tried 
the following: Take two pieces of lead 


and put a hole through each near one end 


(see sketch) and put a strong thong or 
chain through the holes; the upper ends 
will fall outward, causing the lower ends 


to grip the corners at aa. 


Is the chattering caused by an elastic 
rebound? But lead under certain condi 
tions, I think, rebounds 


| had a spherical 


other day, 


one pound piece the 


pounding down a parallel strip 


of steel to the bottom of the milling 
machine vise. One end of the strip pro 
jected 2 inches beyond the side of the 
vise, over the table. I made a gage to 


lie on the table and just touch the bottom 


of the projecting strip. I could raise the 
strip every time by removing the gage and 
f the the 


ball, but in using a piece of yellow 


hard on with 


hitting top « strip 
lead 
poplar, endwise, under a hammer to drive 
down, or a piece of leather, or a rawhide 


hammer, I found it impossible to raise or 


change the level of the strip in the least 
[ was thus enabled to mill my strip very 
nearly parallel. 

Question: Had I put a heavy piece of 
rawhide on the chattering tool or on the 


hot box or the screeching cylinder, would 
it have done better? P. C. MovttTon 


Lynchburg, Va. 





Universal Joint. 
Editor American Machinist: 


Universal joints seem to be in fashion 


just now, and the sketch shows one that 


is both simple and efficient. The aim in 


designing was to secure strength, few 
rt 
| A 
Ci } \ 
“ { l 
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UNIVERSAL JOINT 

varts, large wearing surfaces, with no 
] 
short pins or studs to twist off. 


is slotted to receive the 
Yoke B ois 
k.yed to the shaft, and the eyes bored and 
Stud ¢ 
and a run 
The 


taper pin J) has not much to do except to 


The ball end 1 


flattened portion of stud © 


faced on the outside bosses only 
is a sliding fit in the slot in 4, 
the of the yoke 


ning fit in eyes 


hold 4 and C together, and may be tight 
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in 4 and free in C, or the reverse. There 


should be a pin at / to prevent loosening 


of the nut through friction between yoke 
and washer 


Several of these joints have been made 


for 2- and 2™%-inch shafts, and are running 


satisfactorily at various speeds It has 
been found that they will safely carry 
much of a load as the shaft can st: 

Several 


modifications at 

The ball A, 1 stead 
part of the shaft, as shown, may be 
and fa 


MICE 


themselve 


stened to the 


ot 


} -{ han! 
short) shank 


with a 


shaft by a sleeve or other form cou 


pling; or it may be swelled out large 


admit of its being bored to re 
Y oke b, Instea¢ 


a casting as drawn, may be forged integral- 


enough to 


ceive the shaft 1 of being 


ly with the shaft, in which case the eyes 
should be bushed or a Tobin bronze stud 
used. Cuas. L. BatrLey 





Attaching Incandescent Lights to Machine Tools 
Editor Machinist : 


| offer here a descripti mn of an 


\merican 
incan 


descent light fixture which we have in gen- 


shop. 


eral use throughout our machine 
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lathe, the head of an ordinary upright drill 
otf 


or a radial, the heads vertical boring 


machines, planers, milling machines, and 
in fact on almost any machine tool, always 


traveling with the head or carriage and 
thus enabling the operator to have his 
light exactly where he wants it, or it can 
be instantly swung out of the way. 


Figs. 2 and 3 give a general idea of the 


fixture as applied to a machine tool. It 
consists of joints milled upon the 


surfaces and fitted with ordinary ¥- o1 


inch gas pipe, the '%-inch being the size 
that all sockets are normally tapped. Thx 
connecting flexible tubing here shown 1s 


a new product called “flexiduct,” and is 


carried high enough to protect the wire 
from mechanical injury, oil, etc 

Fig. 4 will explain the wiring and oper 
ation of the joint, which is made of br 


In 


rate wires passing through the 


ass 


castings each case a and are sepa 


bracket and 


looping around the central lug in opposite 








directions. Thus, when the joint is bent, 
as shown, the looping in wire a draws 
closely around the central lug, while wire 
b is slackened. If the joint is swung in 
{ 
i _! 
, ——_ 
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Amer Ma is 
FOR ATTACHING INCANDESCENT LIGHTS. 
This outfit is an evolution of about six the reverse direction, wire is drawn and 
vears of hard experience in our plant, and wire a is slackened Neither wire can 
we have used it with entire satisfaction. slacken or draw become cut or 


Phe joint used is the only joint with which 
I am acquainted that will stand the rough 
usage of a machine shop. It is impossible 
for the wiring in the fixture to become cut 
or damaged with reasonable care in wiring 
the same. This bracket can be used with 


equal convenience upon the carriage of a 


enough to 


No 


is electrolier 


bruised. We use single 
wire, which is % 1inch diameter and has 
a hard, durable insulation Lamp cord 
will not answer, as the loops cannot be 
made to operate as satisfactorily 

lo wire the device for best results the 


wire should first be cut to the proper 
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lengths, and 


~1 + 
SsOocKeT 
is in a stra 


wire should 


duct, and fastened to t 


same The 


e joint will 


bracket, and 
usted. It 


omts 


Phe shieve sl ild be oT prope 
Ni is cotton-¢ rvered imp r 

ould have a ood or g t 

cord in S po tion he core 
be brought down to the flexiduct 
ured to the same by severa lf 
round the end of the flexidu 
electrolier wire Next the ends 
ectrolier wire re spliced and tap 
erly, thus a rain, accide 
vise, will be removed from t 
he bracket and the t! I ‘i D 
ipon ftlexiduct, cord and overhead 
In case of connecting from wire une 
the floor the overhead weig] etc 
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then t 


hxture 


the w 


he ends fastened to the 


} 


can thet 


lrawn in place while th 
ght position. The end 
be brought through t 


he upper end of the 


ent, and 


] 1 
properiv ad 
que t 


lerneat! 


would 


- 1 with.the # sanect mn) ‘ 
i) lispensed with, the eCX1ICUC SImpiv loop 


ng enough 


for the 


Carriage 


1 


AN 


and be 


ng secured the rest of the Way by clips con 


eniently ~P 
knob and sl 
nches from 


We have 


aced 
lieve sl 
center 


ad 


lo secur 


iould be 1 


a end 


trouble with our lamp socket 


the interna 


Since we have been using the 


olt 50 cane 
et, with its 
cellent mecl 
reduced to 
shells of all 
for the mac 
make them 


eventually b 


1 mechanism id ft 

] er 
1] power hbe ned |! 
heavy porcelain parts 
1anism, this trouble | 
the minimum, but as 
sockets remain much 


‘hine s 


for « 


reak of 


hop, so 
urselve 
f at the 


nipple is fastened to the shel 


vecomes WI 
hase: SCTeEW 


secure the 


vith the nipple breaking, I made 


en hed 


S Fig 


parts 


away f1 
ry ©, not | 


lo remic 


e shel 
ns 250 
ey sock 
ind CX 
las been 
yet the 
too frail 


V¢ decided to 


\l 


point Ww 


mm t 
ing 


dv the 





sockets 
here the 
the cap 
he shell 
sumeient 


trouble 


the mold 


Fig. 6, and reinforced the caps with bab 


itt. The cap is placed in position in the 
mold as in | g. 0, the end oft e pin enters 
the set-screw hole a e Cap ind babbitt l 
. poured eh the hol the top of the 
mold Phe pedest nd pin are next re 
noved and the cap yields to a slight blow 
t a and is removed. The cap is then fast 
ened to the pedestal DY meal of two littl 
crews at ¢ and the surplu f babbuitt 
he end of the cap a 1s tace tt 1 thie 
ithe flush with line «1 holding the pedes 
it d in the steady ré ind with thi 
tail center against the babbitt end d Phe 
ole for the set-screw in the cap is formed 
the molding by means ot e pin plug 
i new s ets we find ll 1 
s¢ Hux to cCaus¢ he babl t der t 
. rf: ce f the cap Since the cque 
vhen new ms to act i very good 
ux for soldering. In old so the caps 
were polished wit emery nd smeared 
vith soldering paste. 
Te eintorce ] fi ening f hell to 
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cop, | made an arbor, Fig. 7, and accu 





] 1 3 : - ; ] it} 
itely quartered its periphery with longitu 
dinal lines marked with a pointed tool in 
the lathe I then made two springs a 
| or 7 rom ti hrar nring e 4 14 
g. 7,1 ! e b ize sp gs ot two old 
‘ . , ' 1.1 
Bryant sockets; these answere | admirably 
ror clips to hold tittie copper nut Dlanks « 
n plece while ldet ng r mi¢ nm sm 
| 
: ' , 
I 1 1] ~{ 1 , 1 Were l Cit I! I 
a sheet of copper first tinnec. then marked 
rt res and « 
Dp a ( ) Fig. 9 I 
hter Prag ( ya nm m K¢ 
1 corres ectang $ ves and dr d 
fore cutting. After the squares are s 
” 1 1 1 | T ) { athe ind 
( re n ed ng dit nd cit 
( mterenti tor , ng the ] les mn the 
hen d ng and tapping on a1 bor 
the vise witl 6 32 p e in the 
I 1 eine dt ed irge e1 19] Tor plenty 
1 + 
I Cle nce ar ingula!l ip i ¢ Ip 
then screwed 1 t ( she nd 
dered to the cap while cap an shell iré 
‘ ] } ‘ ] 
n the lathe e Cap nipple caring up 
the head center. and the she earing upot 
- , , 
end Oot ta spindi« 1 he CKe cal " el 
ery ecurelv 11 n ! ‘ nd t clip 
houl ve presse igainst cap for n 
ant until the soider cools Perkins socl 
t are ta the vest and st ngest 1« I 
eintorced in t manner! ind u ed witl 
~] + + ] 
rackets of the foregoing description w 
o +} rongol 1 t Th ] 
ve thorougn sa Tact ne wire guar¢ 
; another importar idy un \t present 
\ 1S¢ one \\ ¢ con de very nea ind 
ethcient It is called The Never Bre 
il lied j 17 
easily applied and I very reasonable 
price 


: " - | | | 1 
Figs. 8 and 9 show the finished socket 


lexiduct is bound to the gas pipe with 


i I 

ipe (insulating) and shellacked. to ren 
der impervious ind then burt 
re carefully filed fron nd at ends of 
pipes Cuas. B. Coin 


Pole do, Ohi 


For Better Literary Workmanship. 
Kditor American Machinist 


| have here a suggestion whicl wd 
r tonishing, and which on s not be 
cause there r ny re suggest 
made 1n the 1k re 1 tron Suc 
esstul and respected member of the et 
gineering protes na it iddressed 1 
me ot the t eminent engineering 
chools in the | ed \toates fron A cl 
ne Wa g iduated l W cl ( \ 
tor som yea uccess!iu nd respecte 
’ ’ r ¢ yee \ direct , 
cours ( ys 
ly g go the 1 ( n Keng 
(and believe ‘ shou e d 
J ted throughout the entire f eve 
nve Vears ) \ I idop I Init I 
( Lip Ol lard terature WO! 
t American engineet vhicl re writtel 
n good Englisl It is engineering re 
por specificatior paper ind bool 
Nn the eng ( u daent ( 


writ 
no? 
| 
i 
t ' 


t 
al ‘ 
n t 
| ‘ 
\\ 

rT 
fy 

e ¢ 
{} 
eth 
1 { 
rT 
VV ( 

‘ 
-_ 

| 
Ti¢ 
fase 
he 

‘ 
‘ 
no 
“ 
the 
they 


{ 
} 
1 
7 
¢ 
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actual good or practical satisfaction 
the that 
so little, if at all, in 


little 


to themselves from art is above 


ill others, and use it 


1 self-helpful way, 1s y explainable 


easily 
} 
I 


and more excusable than higher up. In 


the beginnings of education all are vic 
timized together. The tools of literary 
absorption and expression, reading and 
writing, are put into all hands alike, and 
1 certain facility of manipulation 1s im 
parted, and then each is left without fur 


ther training or practice in the actual use 


of these most important instruments 


man, or the man who takes 


The college 


his degree in engineering, some time, when 


he encounters men and would influences 
or direct them, realizes his incompetency 
in a vitally essential detail of his profes 


' 


ion, and then, as the supreme teaching ot 


his school has been that the world belongs 
to him, that all can be his if he will but 
grasp it, he grabs for the art of verbal ex 
pression and of the straight and home 
reaching thinking that goes with it, and 
laboriously, if still confidently, he ac 
quires it 

The men who work at the lathe or the 
bench on the other hand are bluffed, and 


bluffed all too easily, themselves assisting 


in the operation It is conceded readily 
oh} 
a CO 


course 18 a desirable 
that it is 


enough that ege 


is early found out 


thing, and it 
not within the reach of every youth, and 
is unattainable is 


then the one to whom it 


too easily persuaded that all is lost with 
he himself to 


evermore 


out it and resigns be a 


dummy But literature charges 
and its 
Nothing 
can bar one out who shall choose to enter 
rhe 


of the wise may be read in the cot 


no fees; it is the universal college, 


doors are always wide open 


there stimulating, soul-kindling 
word 
in the man 
the 


the 


tage of the artizan as well as 


sion of the boss, the words of wise 


ire catching to the one as to other, 


ind the impulse of association can operate 


is strongly upon the one as upon the 
other TECUMSEH SWIFT 
Losing Time With a Double Die. 
Editor American Machinist: 
When we became overcrowded with 


press work lately, I thought I would try 


and relieve one of the presses by making 
i die to stamp two bottoms out at once 
When the die set it 


and saw that it was 


was finished | up in 


the press all right, so I 


mut a girl on to work it. She soon com 
| 
thre ugh as 


Her 


could not get 


plaine d that she 


much work as with a single die 


complaint was found to be true; the num 
ber she did with the single die was 135 
gross, but with the double die she could 


only manage to do 120 gross per day of 


94 hours. On thinking the matter over 


I found the following reasons why she 
could not manage to do as many. The 
first reason was that we had to put the 
double die into a larger press, and of 


course this could not be worked as easily 


as a smaller size. The second reason, an 1 


the main one, was that she had to trip the 
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What I mean by this 1s 
the 


press every time 
that 


was able to get the tin up to the gage in 


when cutting in single die she 


time before the press came round again, 
therefore she could run the press without 
tripping the catch; but with the double die 
the distance between the two cutting edges 
was too far for her to push the tin before 
the press came round again, this compel 
ling her to trip the press every time; so 


we have gone back to the single die 
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in the second column will be found the 


length per 100 pieces in decimal of a foot 
foot. 


this multiplied by the weight 


found opposite the diameter of the piece 


per 
in the first column in Table 1 or the third 
column in Table 2, will be the total weight 
in pounds of 100 pieces, plus cutting off 


and 6 per cent. waste allowances 


Howakp HILEs 


Expert Advice on Grinding. 






















































































Die Hann Editor American Machinist: 

Nottingham, England Would Mr. Norton kindly give his opin 
[In this case does it not appear that if ion as to what he considers the best prac 
the press with the double die had been tice in grinding pieces as per memorandum 
speeded slower, to give the girl time to herewith? I have done grinding with 
feed the tin, it could still have been run at some success, empirically, by using “good 
aE lg es iain ai —— ane 

3 fg | 
“neg | 2 ! WEIGHTS OF MATERIALS PER LINEAL FOOT. 
mecg | & oe | 
S a“ 333 ——s ee —— . ————————————— 
44588 gta | RUB- 
we 44> & = | STEEL } BRASS. BER. COPPER. 
§222/ 8 | 
ake | | Ly y p P 
——— @ Q | 2/0/|/ 012 
1/64 13802) ae ‘ a a a2 en ae 
1/32 .27604 .0024 | .0034 | .0024 -0029.| .0036 
1/16 .55208) .0100 .0130 .0120 -O110 .0144 -0132 
3/32 82812) .0240 | .0300 | .0264 || .0251 | .0312] .0264 
1/8 1.1040 || .0420 | .0530 | .0456 .0450 | .0552 | .0480 
5/32 | 1.3802 || .0648 | .0828 | .0720 || .0696 | .0876| .0744 | 
3/16 1.6562 || .0940 .1190 .1082 | .1000 . 1250 .1080 || .016 | 
7/32 | 1.9993 || .1284| .1632 | .1416 || .1367] .1704| .1476 | 
1/4 2.2083 || .1670 | .2120| .1848 || .1750 | .2250| .1944 || .032 | .189 
9/32 | 2.4848 || .2112| .2688 4 .2257 | .2873 | .2500 | 
5/16 2.7604 || .2610 .3330 .2880 | .2760 .3500 -8012 || .043 .296 
11/32 | 3.0365 || .3156 |} .4020| .3480 || .3373 | .4294] .3700 
3/8 | 3.3125 | .3750} .4780| .4140 || .3950| .5100| .4356 || .072 || .4256| .54 
13/32 | 3.5885 || .4416 .6592 .4860 || .4711 .5998 .5100 
7/16 | 3.9645 || .5110| .6510| .5640 | .5400| .6900| .6916 || .096 || .5794} .74 
15/32 | 3.9306 | .6868 | .7476| .6480 | .6270 | .7982 
1/2 4.4166 || .6670 | .8500 | .7368 || .7100 |} .9050 | .7728 || .114 -7567 | .96 
17/32 | 4.6995 || .7548 .9600| .8316 |} .8054 | 1.0250 
9/16 4.9687 I .8450 | 1.0760 .9324 .9000 | 1.1500 -9780 || .154 .9578 | 1.21 
19/32 | 5.3448 || .9420 | 1.2430 | 1.0392 || 1.0060 | 1.2600 | 1.0920 
5/8 5.5208 || 1.0430 | 1.3280 | 1.1508 || 1.1000 | 1.4040 | 1.2360 || .180 || 1.1824 | 1.50 
21/32 5.7969 || 1.1510 | 1.4650 ! 1.2700 || 1.2290 | 1.5650 
11/16 6.1563 1.2620 | 1.6080 | 1.3930 || 1.3500 | 1.7200 | 1.4520 || .200 || 1.4307 | 1.82 
23/32 | 6.3490 || 1.3810 | 1.7580 | 1.6240 || 1.4740 | 1.8770 
3/4 6.6250 || 1.5020 | 1.9130 | 1.6580 || 1.6600 | 2.0500 | 1.7280 || .270 || 1.7027 | 2.16 
25/32 6.9010 || 1.6310 | 2.0780 | 1.7990 || 1.7420 | 2.1720 | 1.8720 
13/16 7.1771 || 1.7630 | 2.2450 | 1.9440 || 1.8500 | 2.4000 | 2.0280 || .320 || 1.9982 | 2.54 
27/32 7.4531 || 1.9030 | 2.4230 | 2.0990 || 2.0320 | 2.5860 
7/8 7.7275 || 2.0440 | 2.60380 | 2.2560 || 2.1500 | 2.7500 | 2.3640 || .370 || 2.3176 | 2.94 
29/32 | 8.0052 || 2.1950 | 2.7950 | 2.4180 || 2.3440 | 2.9840 
15/16 | 8.2613 || 2.3470 | 2.9890 | 2.6910 || 2.4800 | 3.1500 | 2.7120 || .420 || 2.6605 | 3.28 
31/32 8.5573 || 2.5080 | 3.1930 | 2.7660 || 2.6780 | 3.3480 | 2.9040 
1 8.8333 | 2.6700 | 3.4000 | 2.9470 || 2.8500 | 3.6500 | 3.0960 ad 3.0270 | 3.84 
CUTTING OFF ALLOWANCES. 
Hex. Nuts. Tubing 1/8” 
For 3/16” dia. and under 3/32” 
For 3/8” dia. to 7/8” dia. 1/8” 
Round Stock. 
For under 3/8” dia. 1/16” 
“ 3/8” to 1/2” * 1/8” 
“1 /Q" “6 oO” “ 3/16” 
oe Q” “ 1/4” 
TABLE I. FOR STOCK UP TO I INCH DIAMETER. 
more than half the speed, and of course judgment” as to speeds of wheels and 


Ed. | 


time would have been gained? 


Weight Computing Tables for Bar Stock. 


Editor American Machinist: 


The enclosed prints are duplicates of 
weight computing tables which have been 
used advantageously in my work, and | 


therefore submit them for your inspection 
To find of 
material required for a given job, find the 


from these tables the amount 


length of one piece, plus the cutting-off 


allowance, in the first column and opposite 


work and in selecting wheels 


\fter breaking in quite a few operators 


on the “good judgment” plan, I have con 


‘o 
+ ea 


cluded that a written record of the condi 


tions that produced good results in the 
past would be better than either good 
memory or judgment, and I desire to 
make such a record 

I have read all the articles you have 


published on the subject of grinding, and 
am fairly conversant with the general sub 
ject, and know that with all the conditions 
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as to speeds and grades of wheel and work 


just as they ought to be poor results 


may still be obtained. 
Other conditions are right, because we 
machines as before, 


(Norton 


are using the same 
vitrified ), 
The 
work is ground wet, of course, one ma 
the 


same make of wheels 


and our work is of the same class 


chine using water and other 


running 
using water from a tank containing a little 
Water 


Amount of 


soda and saponified lubricant 


used as freely as possible. 


removed from inch to 


Work 


by being rough ground to within 


stock to be 005 


015 inch finished at one setting 


OO! to 
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Face of wheel (1. ¢., face actually ap 


plied to the work) 


Speed of wheel in feet per minute 


Speed in feet per minute of surface of 
work 

Traverse of work in inches per minut 
past wheel, for roughing and for finishing 

Depth of cut in thousandths of an inch 


1 


( Automatic cross-feed operates only after 


work has traversed and returned. ) 


Which is 


pieces, a Stati 


more desirable on long, thin 


mary spring-back rest or a 
rigid one , 
always ideal conditions under 


which the best possible 


There are 











002 inch of size, and then traverse re cured, but there will no doubt be a certain 
duced for finish \ good smooth finish is leeway or “tolerance” in the figures whicl 
slit, g a ne 
$ | 3 g WEIGHTS OF MATERIAL PER LINEAL FOOT. 
as a : gz | 
-&/] &.<¢ 2a } = — 
se} =Seg ass | ; 
2s | S45 } 52 | STEEL. BRASS. a COPPER 
Bs) % 7 .2 | Seta 
ry = S f My, | oy > yn >, } 
Sj ja Qi Vidi i VOligl O|If 
= + ¢ $ + $ i} je 
; | 
2/ 17.66 11/16 | 3.014/ 3.838 3.20 | 4.08 | 3.492 | .522, 3.4170 
3 {| 26.50 || 1 1/8 3.379 4.303 3.57 | 4.56 3.912 62 3.8912 4.88 
4| 35.63 || 13/16 | 3.766) 4.79 3.97 | 5.08 .70 || 4.2688 
6 | 4417 //11/4 | 4.173) 5.312 4.41 5.65 | 4.824 72 4.7298 | 6.0 
6 | 63.00 || 15/16 | 4.600 | 65.857 4.86 | 6.22 | 6.328 |) .75 || 6.2140 
7| 61.83 | 13/8 | 5.049] 6.428 5.35 | 6.81 | 5.760 || .81 | 5.7228] 7.27 
8 | 70.67 | 17/16 | 5.518 | 7.026 5.86 | 7.45 | 6.384 |) .88 6.2547 
9} 79.50] 11/2 | 6.008] 7.650 6.37 | 8.13 | 6.924 | .94 | 6.8109] 8.65 
10 | 88.33 |} 19/16 | 6.520} 8.301 6.92 | 8.83] 7.636 || 1.02 || 7.3898 
11 | 97.17 || 15/8 | 7.051 | 8.978 7.48 | 9.65 | 8.148 | 1.09 7.9931 | 10.15 
12 | 106.00 || 1 11/16 | 7.604 | 9.682 8.05 | 10.27 | 8.796 
13 | 114.83 | 1 3/4 8.178 | 10.410 8.65 | 11.00 9.468 || 1.30 9.2702 | 11.77 
14 | 123.67 | 1 13/16 | 8.773 | 11.170 9.29 | 11.82 | 10.152 
15 | 130.83 | 1 7/8 9.388 11.95 9.95 | 12.68 | 10.86 1.68 || 10.642 13.05 
16 | 141.33 || 1 15/16 | 10.240 | 12.76 10.58 | 13.50 
17 | 150.17 || 2 10.68 13.60 11.25 | 14.35 | 12.36 1.8 |} 12.108 15.04 
18 159.00 | 2 1/16 11.36 | 14.46 | 
19 | 167.83 || 2 1/8 12.06 | 15.35 12.78 | 16.27 | 13.92 | 13.668 
20 | 176.67 || 2 3/16 | 12.78 | 16.27 14.76 || 2.11 
21 | 185.5 21/4 13.52 17.22 14.32 | 18.24 | 15.72 | 15.325 19.51 
22 | 194.33 || 2 5/16 14.28 18.19 | 16.56 
23 | 203.17 || 2 3/8 15.07 | 19.18 15.96 | 20.32 | 17.52 || 17.075 
24 | 212.00 || 27/16 | 15.86 | 20.20 | | 
25 | 227.83 || 2 1/2 16.69 | 21.25 17.68 | 22.53 | 19.44 || || 18.916 | 24.09 
26 | 229.67 || 2 5/8 18.40 | 23.43 19.50 | 24.83 | 21.24 || 2.28 || 20.856 
27 | 238.50 || 2 3/4 20.20 | 25.71 21.40 | 27.25 | 23.40 | 22.891 | 29.06 
28 | 247.33 || 2 7/8 22.07 | 28.10 23.39 | 29.78 | 26.019 
29 | 256.17 I 3 24.03 30.60 25.47 | 32.43 | 27.84 27.243 34.69 
30 | 261.67 || 3 1/8 26.08 | 33.20 | 30.12 | 29 559 
31 | 273.833) 3 1/4 | 28.20 | 35.92 30.45 | 38.77 | 32.76 31.972 40.71 
32 | 282.67 | 3.3/8 | 30.42 | 38 73 34.487 
33 | 291.50 || 3 1/2 32.71 | 41 65 35.31 | 44.96 | 37.80 37.081 | 47.32 
34 | 300.33 || 3 5/8 | 35.09 | 44.68 3.737 
36 | 309.17 || 3 3/4 «| 37.66 | 47.82 43.56 42.508 
36 | 318.00 | 3 7/8 | 40.10 51.05 45.455 
37 | 326.833) 4 42.73 | 54.40 46.124) 58.73 | 49.44 48.433 | 61.67 
— a =] = 1 ee 
TABLE 2. FOR STOCK FROM I TO 4 INCHES DIAMETER 
desired, but the work must be done cheap \Ir. Norton will give by which one can get 
lv. We have been using wheels 60 to 100) good results while departing somewhat 
nery, grades K or N, face width '4 to’ from the strict lett 
inch Automatic cross-feed on ma I an king f good deal of intorn 
chines ] t t w no dou be f 
It 1S desired that on the ma ] piece aj r nt \ I ead 
wheel should not wear down muc 
: ORK TO BE DONE, GR 
about .oor inch on each piece, no : 
- - 1 Sot lachine ( 
matter of economy OT whee ut s 
matter of economy in saving much re Xd 
c Ox ¢ 
setting 
, . 1 , Ss 
Assuming grade and number of whee 
and speed of wheel and work to be right \ Cie ( chine ter 
what relation should the face of the wheel x5 
bear to speed of traverse and revolutions —4 Ox4 
of work for roughing and for finishing x8 
Data required : 3/32 x 8” 
Grade of wheel x3 
Xx 12 


Number of emery 


1 
La 
= 
x 3 
X 4 
kk HEARNI 
Editor A 
Mr. He 
the ¢ v ‘ +} 
mac ‘ er i 
( l i \\ | ] i 
whee I ( ( what 
sp ed | 4 
My op t ce 
( 1 to 
any ther T 1 { ) d 
I suspec r ( Ol 
grinding, s n 
h, perat eg 
wa ( ‘ 
‘ 
re 1 é 
j ‘ { 
d 
1 f d 
| 
He 
g ‘ 
witl ¢ 
T 
ete of ” 
rules tl pp ri ‘ r 
t ge dg Lh 
Fir ‘ re cutting points ( r 
n I Vile greater the amount of 
work tl e done per minute ut 
use as wide tac 1 the whe can 
be held spindle of your machine 
ncl i cutting face 1 » wide 
for any of tl work ment d 
s¢ ( lL he < the whe ng 
¢ t w ‘ ( gv en 
ill I | an \' t Vv d eter 
sn v I ( 
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be \lany people do not make wheels true 


when they attempt it 


Sixth—About 6,500 to 7,000 feet per 
minute is the best speed of wheel for such 
or} 

Seventh—From 18 to 4o feet per minute 
is the best speed for such work to rotate 


not tell which speed was best with 


I could 
out having it in such a 
hard 
however, that 
No two lots of 
the same work will come alike, however ; 


With 


much depends upon 


hand, there 1s 
difference in stock, hardness of case 


should, 


35 feet would prove well 


en, etc | suppose 


it may vary 10 feet, more or less 


case-hardened work 


what is on the surface in the way of dirt, 
grease or scale 

Eighth—The automatic feed should al 
ways be at each end of the stroke 


Ninth 


be all that the wheel and work will permit 


The depth of cut should always 


chattering 
| he 


be supported, the faster and better it can 


without 
more rigidly the work can 
be ground; that is, rigid rests are best for 
ill work 


| he 


will be the 


Eleventh more rests there are the 


better work, vi the work 


should 


when practicable 


rest in a bearing its entire length 


There is no work too 


small, none too large, and none too short, 


to use rests if they can be applied 


| he 


diameters 


Cwelfth wheel suitable for soft 


1 


ste.l of the mentioned, 1f 12 


inches diameter and running at 6,500 to 
7,000 feet per minute, is some one of the 
following 36, grade 4, elastic combina 
tion; 60, grade M, vitrified or silicate 
lor hardened steel 30, K or L, vitrified 
r silieate; 60, K or L, vitrified or silicate 
| ist 1ron —_ 2 ela tie 30, 3 elastic 
n combination; 36, K, vitrified or silicate 

I could not venture to attempt success 
vith tl work unless I could have all of 
th heels ready for trial, until | had 
lone one lot Phen [ could dispense with 
Wo hree, possibly; but, as ft fixing 
pon one wheel for all time for any one of 
the pieces of work, I could not and sue 
eed; that is, if continued shortening of 
the time with each lot is to be the end 
vught 

Nither could [ be limited to one speed 
for the work for all pieces of one lot even, 


ind succeed as well as when the 


speed is 


constantly “tried” to see if the same will 
not stand it and thereby be ground quicker ; 
but faster than 45 feet per minute for the 
work | do not now consider good. I do not 
consider wheels finer than 60 good for any 
better 


but rare is often 


that is, 


while 36 


Cases, 


for the work mentioned. I should 


prefer to get the finish by slower work 


rotation, or with the elastic bond, than to 


use a finer grain 002 inch ts twice too 


much to leave for finishing when using a 


‘set wheel,” as I understand him to do 


The work musi always be roughed 00075 


to .oOL inch, not more. .002 inch will de 


feat any wheel if you desire to duplicate 
is many without re 


pleces as px yssible 


setting 
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I believe it to be impracticable to finish 
any of the cast-iron pieces without “reset- 
ting.” However, I might think otherwise 
after experience with this particular case 


If Mr 


troubles are, 


Hearne will say just what his 


and just what his machines 


closer together 
C.H 


are, we can perhaps get 
NorTON. 


For Sizing and Finishing Cam Grooves. 


Editor American Machinist: 


Seeing the cam groove sizer at page 


1025 leads me to send you a sketch of an 
Thi 


rather burnisher, gave excellent 


other tool for the same purpose 


cutter, or 


results where the requirements were exact 


ing. The tool was used in the cam cuttet 
in the same way and on the same arbor as 
were the cutters that cut the groove. It 
was intended to take out from .oor to 


o0o2 inch, and for finish and size it left a 


groove in every way satisfactory 


The sketch shows a part of the surface 
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FOR FINISHING CAM GROOVES 
are the raised surtaces that do the work 
It was cut with twenty-two spira cuts 
11 degrees with a 1-16 inch wide cutte 
both ways, left and right hand, and_ the 
remaining parts cut nto with a .03 saw 
ne way only, then hardened and ground 


Some Points Regarding the Business Conduct 
of a Manufacturing Concern. 
Editor American Machinist 
1 have read Prot 
ith great pleasure He takes 


Viall’s 


Sweet's articie 


page I30I, W 


exception to Mau opinion, at page 


1247, that it 1s not good business policy t 
let others in the trade know what new 


things one has under process of develop 


ment, and says that when there is some 
thing that the other man thinks one 1s 
trying to keep secret, the other man wants 
to know what it is and wants very much 
to get hold of it [ should think that 
Prof. Sweet furnishes us with a pretty 
good reason tor keeping our new things 


secret until they are developed, for if the 


other man has so great a desire to get 
hold of them, we shall be safer not to let 
him know that we have any. If he does 
not know that we have any new things, 
his intense yearning will not be aroused 

Prot. Sweet appears to confound the 


development of an invention with its 


growth or evolution after it has been de 


In the example he cites of Fer 


veloped. 
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ris & Miles’ quick-change gear device, it 


is easy to suppose that Messrs. Ferris & 
Miles developed their device before ex 
hibiting it. Their device accomplished 


what they expected; still, out of it have 


grown many others, and patents tor them 
have for some time been taken out at the 
rate of more than one a week 

Delay 
does not always come from lack of de 


William Ged, the 


stereotyping, developed his invention, but 


in making use of an invention 


velopment inventor of 
he died broken hearted, and it wes shelved 
for two generations. Ged’s invention had 


to wait, not because it lacked development 


but because the typefounders feared that 


it would cut into their business 
Again, if keeping our new things secret 
arouses so intense a desire to get hold of 


them, it may be well to keep them secret 


in order to have said intense desire lead 
to sales when they are developed 

It may not always be easy to follow 
any nice distinction between the terms de 
velopment and growth or evolution; but 
for our present purpose I should say that 
an invention is developed when the in 


ventor has brought it to accomplish what 


he expected, and that after this, in the 


hands of others, different forms 


provements of the original invention are a 
matter of growth or evolution 


For myself, | very much prefer not t 


have others in the trade know of any 


thing [ am devel 


trying to 


it to a successtul 


have brought 


stage, there time enoug 


public. 


Prof. Sweet Says this 1s directly a il 
ance with his experience. It | understand 
him, the proper way is to let others in the 
rade know all the new things under pro 
cess of development. I shou!d like to as 
what has been found the best wi 
pread this intormation around Orth 
n the trade’” amount to rge number 
ivd it might take more time to let 
Ul know than can be spared, inasmt 
the process ot de eclopment i 
be somewhat rapid in order 

rid 

Phe things we prize the highest are our 
ideals; chief among these 1s an_ ideal 


friend 
anvthing, our cone 
ideal with us, whicl 
In developing some of my own schemes 


] 


mm detail th shoul 


[ have made failures 
be loath to have placarded: sometimes thi 
failures have 


tails If 


been more than mere de 


one of my develops 


conceptions 


into a failure, I preter to have it chloro 


formed without publicity 


Prof. Sweet has opened up an interest 
. cahear hich c be viewed : 
ing ubrect, which can € viewe trom 
several standpoints. I am aware that, in 


managing a large concern, the 


single designer cannot always be 


sulted It may be necessary to have sev 
eral designers upon the same job. I have 
known a man to make a suggestion that 
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contained the whole of a patentable de ence of an error being shown by the 1 but it did 1 vor t right. TI 
vice. He did not even know that he had _ regular increase ot k which d hibit to tl 
invented anything Another man saw its With an equation of the form a < He set the pu lowt littl irder, put 


1 


aid it before the owner of the vr’, the second differences will be equal n the tront ot t tton only, and « 


1 


value and 
works, who at once arranged with the in- and of course with a simple equation ot it over the edge and, taking the w 
ventor to have it patented, and gave him the form a » wx, the first difference he fou vy tormed-up ring 
1 Satisfactory recompens<« Any rule of will be a constant quantity 


secrecy hardly applies to this case, for if In the case of fractional exponents o1 f 


only the inventor had known of the sug roots. while the differences do not becom« \ C) O 


























gestion, it would not have availed any constant quantities, their variation — be 
thing until some other inventor thought of comes so regula in error is readily 
ee 
+1, + - ‘ —$$—$——_— 
it. One man may suggest that it is desir detected JAMES A. Brown é, es 
1 ‘ . ami as - 1 —s ; rie | li 8 LING rH I 
ab 2) do a certain thing and have no [Th use of the dift renee columt ; , 
conception of a way to do it: an expert 14 ial , : — 
: - one of the wrinkles whi s known to a 
hearing of this suggestion, at once devises ee . — +] | ’ 
se computers ul 1k Ss a rule oO otnet oniy need ¢ 
1 way. These cases involve a question as ; ph od es , 
- : An occasional error may 1 miy me at L pertes ) ti 
to the value of secreev between individuals , ' ; 
. rectec nm this Way ut ! \ ce 11 homie 
is well as some nice reasoning as to who tatingls ae aiadl o ee d 7 
is entitled to the invention, but they dé , , , : ; 
. putations cing 1 imed to make a regu I 
not come under the meaning of Mr. Viall 
n the management of a concern. He ts I 
speaking of a concern in-which all sugges 
ions are known in the designing depart J bel 
or 
ment Mi 
\fter due consideration, I am forced to 
conclude that good business policy re 
quires us to guard our new things witl 
secrecy until they are developed The 
world has not vet arrived at that altruistic a lo ] 
Stage indicated by Prof. Sweet's exper! 
ence Oscar J. BEAL YER I) 
The Use of the Columns ef Differences. a = ‘ B 
Editor American Machinist ea ' s mamas 
\ series of difference uch as thos } 
shown at page 1406 has another very in ; 
5 K \ \ 
teresting application im checking the cal ; a \ \ 
; I . “~ iN j 1f* 
culation of tables \ ibles where thx 
- : ; ee 
results !f Ww | crease or cde 
‘ ' 
re me tor iy r¢ eadily | 
hecked \ 1 SSIVE differences \s | 
H 
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9 729 wad e . § Waterbury, Conn., Harry Sanderland twenty years ago. He w ery old m 
TABLE OF CUBES AND THEIR DIFFERENCES by name. was trying a die for closing th en nae ees nl 24 no reason to doul 
In many cases it is 10t necessary t halves of a suspender button together th 


work ont the third differences, the pres i rolling tool is it is sometimes called 
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dies in four blanked, 


pierced, formed up, and then closed. Later 


operations, being 
the first two operations were done at once 
call a gang die, cutting 
the ring 


now 
and the 


by what we 


the center outside of 


blank at each stroke. This method was in 
use for a long time. Thousands of orna 
were made of 


this and 


and leg 
metal in 


nose rings 


mental 


fancy stamped way 


shipped to the western coast of Africa in 
exchange for slaves in “the days before 
the 


A die for reducing the number of oper 


war.” 


ations to two was afterwards made, and | 
send a sketch of the same, the ring blank 
being cut by the punches B and /, and 
then formed by the dies ) and K, E and / 
being spring-actuated strippers to keep the 
The rings were 
the closing die, 


stock from crimping. 


finished in Fig. 2, which 


needs no explanation 


These dies were later displaced by the 
“cut and carry” dies, which made three 
different sizes of rings from the same 
sheet of metal, as shown in Fig. 3, in 
which the distance from center to center 
is constant, the smallest blank being cut 
first, after the first small hole is punched, 
and then the next larger, and so on, the 
blanks being caught by the carrier and 
placed over the forming dies so that three 
finished rings were made at each stroke 


of the press and with a minimum waste of 
A set of dies is 
construction d signed to produce twenty 
stroke of the 


stock now in process of 


eight finished rings at each 


slide, and the end is not yet. 
\. P. Press 





Invention and Discovery. 
Editor American Machinist: 

At page 1410 you give the interpretation 
of Professor Peck, of Columbia College, 
of the word invention, and I believe that 
in your remarks you misunderstood what 
the professor means 

No doubt most, if not 


based upon scientific discoveries made by 


all, inventions are 


others and are really combinations of facts, 
The Morse tele 


properties ot 


as Professor Peck says 


graph utilized the known 
electromagnets, and the first speaking tele 
phone was based upon the same discovery 
in connection with the discovery of induc 
tion, etc. In this country we make a spe 
cialty of producing things of commercial 
value, but as scientific discoveries have as 
a rule no commercial value, little is 


this Nearly 


mental discovery has been made in Europe, 


very 


done in line every funda 


where the surroundings are more conge 


nial for such work, although of late the 


Carnegie Institution in Washington ts try 
ing to encourage men to do original work 
that 


for dollars and cents. If it 


the 
ad 
for the enormous amount of scientific work 
this 
had 


very little to build on, and progress would 


market 


been 


cannot be exchanged in 


not 


done and discoveries made outside 


country, our inventors would have 


have been slow. 


That inventive ability is very valuable 
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to the country at large, there is no doubt, 
but if all countries had limited their efforts 
to the same line of progress, progress 


As 


man, he 


would have been very slow indeed. 


university 


Professor Peck 1s a 
is in better position to judge of the value 
of the preliminary work done and on which 
most inventions are based than the average 
most believes that the 


that in cases 


pure scientist is a fool who does not know 


man 


how to make money. 
Words little 


this side of the water, where every other 


have often very value on 
inventor is a scientist and genius making 
great discoveries. Such indiscriminate use 
of words no doubt makes the little fellow 
feel big, but it must also make the real big 
fellow feel rather cheap, and there are no 
left in describe 


M. 


words the discovery to 


how big he is A. J 





Hints of Handy Things for Apprentice Pattern- 
makers. 
Editor American Machinist: 
While serving my time in a pattern shop 
I was always looking for handy as well as 
useful tools. I remember once I was mak 


a half-round core box about 2 inches 


ing 


in diameter, and when it was sandpapered 


I measured it and found to my disgust 


that I had rubbed a little too much on the 
edges and consequently it was not a true 
box and was out of siz Well, of course, 
a first-year boy does not always know just 
how to remedy a mistake, except to get 
out a new piece of stock \ journeyman 
working near me saw my trouble and 


showed me what he called a “blind center,” 
and told me to make one like it and lay 
out the ends again and plane the box deep 
er and dress off the top to correspond 

Fig. 1 shows the blind center. Take a 
piece of maple or cherry, say, about 10x34 
by 7-16 inch thick, and space it off in six 
teenths. Next glue on a small piece at the 
the the stick; 
3g diameter is large enough. Then 


take a small point and prick a hole in the 


middle same thickness as 


about 


joint of the two pieces half way from each 
end of the long piece. In using this, place 
the stick across the top of the box, being 
sure to get it in the center, then set your 


the hole 


scribe a half-circle on the end of the box 


dividers in center and you can 


Fig 2 represents a very Inexpensive 


depth gage. A piece of hardwood 5 inches 


long and inch square, and a 3-inch nail 


compose this very useful tool. Drill three 
holes, a very little smaller than the size 
of the nail, one about 3¢ inch from each 
end and one in the center The nail can 
be used in either hole, as the case calls for 
When the nail works too loose, just get 
out a new piece 

Fig. 3 is a handle for “German” or 


‘Diamond” bits. Take a piece of 34-inch 


dowel, drill a '4-inch hole equidistant from 


each end, and chisel a tapered square hole 


to fit the ends of the bits. This handle can 


be used in places too small for a brace. 


Fig. 4 is simply an extension for the 


shank of a bit to be used where a very 
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long shanked bit is needed, and you have 
Take a % dowel the length needed, 
chisel out the end to fit the end of the bit, 
and dress off the other end to fit the bit 


none, 


stock like an ordinary bit end. It is well 


to bind a piece of wire around the end 
which fits over the drill to keep it from 
splitting. 


Fig. 5 represents a very handy monkey 


gage. A piece of maple inches 


makes the upright, and a piece 34x54x6™% 


gXIX5 


inches makes the arm. Lay out the hole for 


inch from the end 


through the widest si '« 


the arm about % 
and cut out so 
that the arm can just slide through freely 
and not have a chance to twist. Then lay 
out on the narrow side the hole for a wedge 
of maple 3¢ inch thick, tapering from ™% 
to 44 inch. Have the top of the hole just cut 


through the lower part of the hole for the 


arm. In making the wedge have the taper 
all on one side, leaving the top. side 
straight. Use a piece of 1-16 inch diam- 


eter tool steel for the scratcher on the end 
Sharpen 


like, 


of the arm about an inch long 


would a pencil, wedge 


j \ oD 
l | 


7 ' 
FIG. 1 —~——— | 3 


Is as you 
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FIG. 5 
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HOME-MADE APPRENTICE TOOLS 


having the flat part parallel with the front 
of the upright. You can sharpen it so that 


when it is used it will cut a hair line. 1 
think that is one of the points which show 
neat workmanship. Round the backside of 


upright for inside curves 


Fig. 6 is a small blade holder It is 
very unhandy to have to hold small blades, 
such as small planes, spokeshaves and 


hile grind 


takes the 


in your hand w 


rhis handle 


scraper blades, 


ing and whetting 


place of that and is very simple to make. 
Take a piece of maple about 1 inches 
square, 6 inches long Turn the handle, 


about 2 the blade 
Work 
thickness, and 
For 
inches, and taper this down 
Put the 


in the width so that 


icaving 
holder. 


about 1 


this off on two sides t 


inch then taper it 


down to 3-16 inch the width you 
have about 1! 
to about 1% inches a slit with 
bandsaw 
in the blades 


nut and washer 


you can put 
Next get a machine screw, 

Drill a hole through the 
the 


holder at right angles with the slit, 


size of the screw, then set in the nut on the 
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under side and the washer-on the top side 
Put 
driver 
tool 


Fig. 


in the screw, tighten with a screw 


and you have a neat and useful 


which | 


4} 


used a great 


s another monkey gag 


deal Take a ol 


ave piece 

maple 2x1x7 inches, and with an inch 
adius make the end half round. Next cut 
groove in the back 5-16 inch deep and 


inches wide, the length of the piece 
Next take the center of your 1I-inch radius 


ind drill a 5¢-inch hole through. Get a 
1O incnes 


slide 


5‘e-inch maple dowel about 9 o1 


ong, and fit it so that it will just 


of 


through and not twist. Take a piece 
ool steel about 5x1-16 inch diameter, and 
sharpen the same as the other point. Put 


t through the dowel about inch from 
the end. Set in a loose shoe so that it will 


] 


ust rest on the dowel. For length have it 


about 7% inch long, so as to make a groove 


to keep it from sliding in and out when 


the arm is moved. Set in a piece of brass 


about 5-16 inch square, 1-16 inch thick, just 


ibove the shoe, should 


which, by the way 
be made of boxwood o7- lignum-vitzx. Next 
get a thumb-screw long enough to set 
down on the shoe Drill a hok ough 
the top end of the upright as far as the 


oe, then tap to! the same thread as the 
screw This makes a very seful gage 
vhere you have to scribe a ver a 
ead or other upward proje« 


W. A. HERBER' 
The Relative Hardness of American and European 
Cast Iron—and Some Other Matters. 
JOHNSON, 


we Fy. 5 TR 


Several small circumstances recently 


few remarks 
on the above and the 
article of Mr. Henry Hess 

Machine Tool Ways,” at 
the editorial comment thereon in the 


have incited me to make a 
interesting 


“Chilled 
1487. 


subject, 
on 
page with 
Sam 
issue, have brought this determination to a 
rocus 
There is one fact regarding English 
irons which I believe is not denied even by 
the English, and that is that their irons are 


almost universally higher in sulphur than 


urs, and consequently harder I have 
nflicted the readers of this journal at such 


subject that I hesitate to 


ength on this 


ivy more about it, but those who desire to 
ook up the reason for this action can 
isily do so in various places 
Che reason for the higher sulphur 1 
ery clear, but there is a strong suspicio1 
hat poor furnace management | grea 
leal to do with it [wenty vears ago in 
this country a normal quality f “grey 
rge’’ contained something like 0.07 pet 
nt. of sulphur, whereas mod basic 
m, which is the direct descendant of 
grey forge, in purpose and application is 
t allowed to have over .05 per « ( 
becomes “off grade 
This result has been brought about by 
the liberal introduction of chemistry into 


furnace practice, every cast being analyzed 


f all; and this, by show 


tor sulphur, first 
ng furnace managers when their sulphur 
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1 them to dete 


lead to this 


high, has enable 


mine the conditions which 


result and so prevent their recurrence 
lhe 


——s 


V¢ een 


general principles of matte! 


understood 
it is only in 


ive be« n re duce a 


tioned, achieved .05 per cent. as the upper 


limit of 


Iphur 
sulp 
uphur, ¢ 


development of the oper 


here (many times what it has 1 


England ) 


as a spul 


to assume that 


back where we 


especially in view of 


vears ago, 


sm of the 


conservat 
ters \t any rate, it is generally 


that the sulphur in the 


. 
iron runs much higi 


While 


I cannot pro 


¢ ] 1 vy ' +} ] 
standard iron and run the sulphur 


ng is pro 
+} 4] } 
Ie ] Pri attected 


by the chill will in my opinion, be much 


than in the 


greater in the first case second 


he consequence of this is obvious (if it is 


true, which the writer does not feel in a 


position to state positively): an iron may 


contain enough sulphur to give it a hard 


skin on the surface and make it hard to 
machine without its being very hard inside 
the skin 

I suspect that this fact, if fact it be, is 


accountable for the great difference of 


iardness of American 


opinion as to the | 


and European (especially English) iron 
Mechanics who have worked English iron 
have found it to be harder than our own, 
Ww! r th ‘ \ se kn wwledge has come 

t finished sur 


merely from observation of 


races, eftc., Cal SC but little difference 
Scot rons are I understand the term, 
high-silicon irons, which, being made with 
re n f f ind in it” fur 
not v l ) \\V 

hur, and therefor fteners” in b 

f si oa 

! ( worth whil 

| nt ec davs whel Pel t¢ 
\ S oC a] ( ( ( Wa oO! 
‘ ore ‘ elatly n tance 
( W greatly va er 
f reng ven the higl 
grades had only al I per cent. of silicon 
nd ron that \ d QT ide N 2 fy 
might easily have only half of that, they 
were strongly chilling irons, and for gen 
eral purposes needed to be mixed with 
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Gratuitous Mercantile Advice. 


no use in finding fault with 


either a thing that is not worth improving 


or with a thing whose improvement does 


not seem to be Fault finding 


should be prima 


facie recognition of the possibility of bet 


possible 


taken, therefore, as a 


tering a thing which has already demon 


strated its value. This is to be borne in 
mind, as we have occasion to speak of the 
the De 
This 


seems to be an opportune time for criticism 


consular reports sent out now by 


partment of Commerce and Labor 


as the business of making up and putting 


forth these reports is more or less 1n new 


hands and as evident effort is being made 


to make the reports more practical and 


useful. 
The 


most 


the consular reports is a 


The 


sentatives of the United States distributed 


idea of 
common-sensible one repre 
in the centers of activity all over the earth, 
and fully impressed with the desirability, 
if not the 
products, especially our manufactured pro 


necessity, of distributing our 


ducts, as extensively as possible, have a 
unique responsibility, if they have eyes and 


f securing information as to 


ears open, 


our trade opportunities where they exist 
and of the special conditions that must be 
hold the foreign trade in 


met to get and 


new markets as well as in those where we 


have already secured more or less of a 


foothold. With this special and important 
service in view little satisfaction can be 
expected in carrying it out, except by those 


ll who can 





who are qualified, and not 


otherwise secure consular appointments 
can in the nature of things be so qualified 


The 


to look for, 


consular reporter must know what 


must know what the American 
needs to be informed 


do for 


manufacturer must 


] 


of: and so it will im to leave 


ind 


not 


our shores in ignorance of 


manufacturing concerns from the home 
side of them and trust only to filling up 
with what may be learned from the othe 
side Che American manufacturet is n 
need to be informed of what he knows full 
well already, and if much of that is pre 
sented to him in the consular reports 
inevitably lowers his estimate of them and 
o far tends to make him neglect them 
No writer is ever highly successful any 
where who does not know what not to say 


The manufacturer who has any hope of 


foreign trade, say, far in the interior of 


Mexico, surely does not need to be told, 


as he has been recently, of the inconvent 


ences of breakdowns far from the railroads 


and the means of repair and that therefore 
“the primary requisite for agricultural ma 
implements is simplicity and 
If the 


agricultural machinery for any market has 


chinery o1 


inexpensiveness.” manufacturer of 
not already. got his brain completely satu 
rated with that kind of knowledge there is 
little hope for him. 

for such “‘in 


formation” as the following about the way 


He surely has little use 


to sell his goods in Mexico any more than 


in Minnesota: 
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“Mexico is no place to send low-salaried 


salesmen. The salesman must be first of 
alla gentleman; aiterward a good business 


The 


chinery and implements must operate with 


man salesman of agricultural ma 


a catalog, since it is impracticable for him 


to carry samples; give him a handsomely 


gotten up catalog in Spanish and then give 


him plenty of time. Starting into a new 
district he must become acquainted with 
his prospective customers before he can 


talk business to them, and that takes time; 
but after he once sells a lot of machinery 
farmer the rest is easy if it 


The 


wealthy 


to one gives 


satisfaction of emulation 
the 
the wealthy members of all classes in Mex- 


spirit 


among farmers and among 


ico for that matter, is strong. If one farm 
er buys a handsome thrasher his neighbor 
little bit better, if 
the 


must also have one—a 
Here a 


manufacturer : 


possible. word to American 


While making your article 
good, put plenty of paint and finish on it 
Next to the matter of salesmen in line of 


importance comes that of advertising 


Mexico is practically a virgin field in the 


matter of advertising, and the American 


exporter who pays adequate attention to 


it is the one who will win the lion’s share 


” 


of business. 


added 


1 


Consular reports will gain no 


prestige merely by being made more vo 


uminous. Quality, and not quantity, ts 


what will count. It is better not to print 
such as the above, and in editing this mat 


be 


mind that information 


ter it will well to bear constantly in 


and not exhortation 


or advice is what 1s most needed, and that 


know is not to 


already 


told what we 


rs } 
ve 
increase our knowledg¢ 


Do Your Own Good. 


Business is business, all will agree—u 
ess the business is that of publishing 
technical journal That, too, is business 
from the publisher's or the editor's stand 
voint. The publication business is carried 
m just as anv other industry is conduc 
ed, by the expenditur ‘f money for mate 
rials and labor. ind tl en the sale ot the 
product with some margin of profit lhe 
publisher very distinctly does not get any 


thing for nothing 1n his business any more 
than does any other business man \ll 
this seems straight enough, and yet there 
are those who either ignore or are ignorant 


fit. There is always a pressure more ot 


less pronounced trom some 


he something for 


parties to ex 


tract from the publisher t 
nothing which he never receives. There 


are those, for instance, who could not by 


the utmost stretch of their ingenuity devis« 
a plausible excuse for urging a baker 
give them a loaf of bread who will ask a 


a hundred loaves of bread 


gift of 


a lump from th 


say, 
the shape of 


think ar 


publisher, in 


a year’s subscription, and not 


excuse necessary. Corporations have n 
souls, they say, and many other things 
they lack, and it is curious that their d 
ficiencies and idiosyncrasies seem to inocu 


and act 


late the individuals who represent 
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yr them An all too familiar experience apparent that the question of what is right not I ult at e other 1 i 


is to the publisher to receive a request or wrong, or practicable or mpracticable, if Worcester w 
‘ra gratuitous copy of the paper for the will eventually be settled by organizations Test ‘ , 
iding-room file of some institution on both sides, each strong enough to pr 
Chere is of course always some respectable tect its rights and command respec lf | 


11 


ndividual who really originates and fot James O'Connell, president of the Intet improp ' , = —— 


tulates the request, and we cannot but national Association of Machinists, 1s re anim wines sua 4 ding 

vonder why he should so readily do for ported as saying that “restriction of outpt enn don ) , 

he institution what we hope and must be [presumably by his organization] does not heen placed so low to greatly re 

eve he would be ashamed to do for him exist and the introduction of other than — the efficiency of these valuable tool he 

elf. The institution has no claim upon the day system of paying men is unneces circumferential speed allowed by the law 
any more than has the man, and why sary to get the best productive results.’ referred to for whi ne esctabk 
ould we do for it what we could not be Now, of course, Mr. O'Connell may be hinder is so feet p : we fe 

sked or expected to do tor him? The misquoted; but issuming that he spoke pel econd 

nstitution may be one whose announced substantially as quoted, we regret to have 

inction is “to do good.” There is more to disagree with him We know that there ; , 

Some experiments were 1 ‘a ried 


good done in the world than some are apt has been and is restriction of output an sin hea cn ye rar 


) think, and the most of it is not done by that in some cases the most desperate and f in nd denatured alcohol kk 




















e professional doers of it More good wicked means have been used to bring se al wane snaites sill wicilall Ci Rican 
done in the healthy maintenance of about such restriction. Of course we know power tt He : , ened fi 
veryday business than in any other way that Mr. O'Connell will claim that suc! . ' n “i Pe ' is mpares rl 
The publisher is confident that he is doing restrictior not sanctioned by his org et : lin | d 1) ; f 0.7 
good in the straight maintenance of his nization, but it has been done by members : ‘ fic \ : oO ’ 1 
yusiness, and he must mostly be content of it, enabled to act together because they the consumption pet power was 34 
» do his own good and to let men or were members, and nothing else can be ui 1mmes 1 ' ae f oo pet 
nstitutions do their own good, and he expected than that employers and the get Ht neth and d t valu 3 tf 4,900 
innot be expected to find much satisfac eral public will judge of an organization | wre pel tl nsumptior ‘' 
ion in the credit an institution gets to it according to its results rather than accord na - oF i ! ! ver hour 
3.5 gra I 
elf from the good which he really does ing to what may be found or may not I offi enct \ ret 6.5 per 
Phe correct and fullest and most beneficial found set down in it mstitution, OF for th 8 
ise of the technical journal is known only declaration of principles. It may also In 
» the man, whether of the office or the claimed that restriction of output by w 
s es _ re gularly buy ; Phe « rn 1d) Poe salir i vagy pris ae re an Some New Things. 
ire involved shows appreciation which is striction of outp rN ub truss Wi 
mulating oO he nakers I ec papel treely concede B gd | 
nd gives them substantial aid s main ot m n t \\ 
nance and continued improvement, and eve tl ui atten estri 
e buyer of the paper places | elf in he produc I b ne é' ; 2 
wosition where he must seek to realize f facto excep ) ‘ \ > 
e tor the money paid ind so he ( Nove rf ncip ‘ 
mes raitht re let 1 ppre il I 1}? ( ne = er 
low We do 1 kno prope ( Wi 
prec n <« hye pt ed by gra 1 «l o i 
di either w 
ertall I ppre \ ce ¢ 2 
eK 1 Vay even ’ l 1 I 
rub] ‘ { \I 
‘ ny nin the w d ‘ 
uld pla e AMI AN MACHIN 
1 v and find unmixed fac 
| P { ( pe Institute s city \\ ‘ 
Cooper In e mainta paid st © f 
‘tion on our books. It independently e \ ( ‘ 
S Ss own g d worl help s I \? ‘ , 
me ( ‘ i ~ me & ‘ \] 
— ()'¢ ‘ so ft 
The Civic Federation Meeting. vel Se 
s, we think, pretty get igreed himselt tsi 
mg impart servers { t e accomplished | 
lew OF s lil \ g t va d s¢ 7 
ng matters of lab le ) g , in 
t at tl ch tel ( I he ( V 1K k¢ ler > 
nat ¢ h cag L hie ] wor 1 I whe Sle \ , » ne COT 
‘ ‘ ' 
Oke had much the same gs to say Struc I I tween Worcest ¥ 
they have Salt before ! ( ded rd ‘ ‘ 40 } m 5 ‘ | ; 
some things at least which, rightly o that its products may thus reach the motile ea ;' ; , e 
vrongly, are certain never to be generally sea without rail shipment 7 cana till running 
mnceded by employers until they are liter may bye built, ind roso mays help other hand wheel I ny p 
ly compelled to concede them, and that manufacturers of Worcester, but if the 4 ete 
neans a general and desperate fight. In railroad concedes desired rates to the Unit t the larg 6 mall 
eed it is becoming more and more plainly ed States Steel Corporation the canal will d, whi f ' me 
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The work can be seen and handled while 
being tumbled and the load is easily and 
quickly changed It can be used for either 
wet or dry tumbling. This tumbler is 
made by the Globe Machine & Stamping 
Company, Cleveland, Ohio 


ROTARY PLANING MACHINE 


The accompanying half-tone illustrates 
anew rotary planing machine by the New 
ton Machine Tool Works, of Philadelphia, 
which is a new application of the floor 
plate-portable-tool system of handling 
large work. The machine illustrated is in 
tended for use in steam-engine work in 
which, for example, it will do such work 
as mowing off the sides of Corliss engine 
cylinders 

To facilitate work of this class the edge 
of the base is machined parallel with the 
line of travel. The rotary head is 60 inches 
in diameter, and is driven by an internal 
gear operating after the manner of large 
lathe face plates Phe source of power 1s 
an electric motor which drives the steep 
pitch bronze worm wheel shown at the 
top and far side. Four positive feeds with 
a quick traverse feed are taken from the 
same motor and operate the traveling head 
through an inclined spiral pinion and rack 
similar to the Sellers planer drive—a con 
struction that, in addition to the reduced 
wear as compared with a screw, has the fur 
ther advtantage of placing the gearing with 
its operating levers upon the traveling head 
within convenient reach of the operator, 
who stands upon the platform shown. The 
spindle has an in-and-out adjustment of 
6 inches, to facilitate setting to the work 
The length of feed is 12 feet 

\s constructed, the gearing is all en 
closed in suitable covers, which are shown 
removed in order to exhibit the arrange 


ment of gearing 
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MOTOR 
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drive 


the accompanying 


DRIVE 


FOR VERTICAL MILLER built by the Northern 


interesting 


to a machine 
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application « 


tool is illus 
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Electrical Manu 


f motor facturing Company, of Madison, Wis. Mo 


trated in tor and machine shafts are connected by 














VERTICAL 


half-tone, the 











MILLER WITH MOTOR DRIVE 


machine two Renold silent chains driving through 


shown being a Brown & Sharpe vertical two wheels either « 


miller, and the motor 


f the spherical type clutched to the miller 


f which may be 


shaft 


by means of 











ROTARY 


PLANER 


Ww 


GEAR COVERS 


REMOVED 

















October 22, 1903 AMERICAN MACHINIST 


1509 
the vertical lever shown to the right of ated upon in another machine. It is shown ing four or more hok qu 
the gear case. The motor is susceptible here in the operation of drilling the cross depths arow | vhil ng 
to a variation in speed of 100 per cent., hole in a taper plug for a small valve and with tl 
ind as the speed of one chain wheel is which has been shaped by the previous 
twice that of the other the ratio betwee operations he blank 2 to be drilled is : 
vice that of e other the itio etween peration Phe 1k 2 to be drilled Technical Publications 
fastest and slowest machine speeds obtain- shown projecting from the chuck in the 
1,1 ] 17 ‘1 } 1 ° 1 Phere scel 
ible 1S 4 to I live spindie The shank 4 ol the attach P 

, ; : tion ft attention t \l 
COMBINATION TOOL FOR THE AUTOMOBILE. ment 1s secured in the turret in the usual ; 
‘ : : g method Ay eng 
Che three accompanying cuts are copied way. It has on the front a freely rotating 
> , et mnie I i 
from the Revue Industrielle and show a_ head which carries drills. When their ; ad 
. . ‘ } . ] ‘ , nve Stig il oO! Iie i\< }) ‘ t 14 
ombination tool invented by F. V. Dal- services are required 1 turret advances : é‘ 
: f the | prese \ 
nl 1 in the f f it engages with 
ng of re 
] 
drivis m1 from ni 
2 pin projecting f e live spin ; ee ; te 
——— Seen ‘ Ising ; , 
7 . 1 * - 
{ Spee S \\ e outer en 
4 i ( ? 
‘ ~ y | \ { ( { cle 
rS . ) 
J j Ss} to meet 
= ‘ ry I 
= 
) a “ \ \ tire Al Cel 
= . ) “ 
KS f re 
| | b pu pr 
| E | | { { ()ne t 
H | | 
——— | i | }> \! 
Lit} | | 
—— y | | 


( | ’ if ft \— ; 
\ ] | \ ] _—> | ; = | \ Lit \\ So 
/ | V/ S nt J/ t 4 Vv , 
- y | = | , ony f 
{ (err Ft ht 4 2) > = f t : pi rr 0 
LT F HE pets a eee en 
‘ J } < i Cis rat 
j nce ) 
4 4 4 t 
. 4 ~™ Y | 1,1 ’ 
Noi” . J —SJ p t nm Cs | \m in 
4 M ¢ 4 M 


COMBINATION TOOL FOR THE AUTOMOBILI i ' 


n. We think that it has been placed on f the work ton s the | 


the market. It is intended especially for ustable centet rew the rotating head ,,, ve 1, 
the automobile chauffeur and may be used cannot advat ny farther Che rotatic anata ‘ 








1 ! ce \ ( tation 1 et nd , no 

as a vise, ratchet drill or screw jack. The of the head, carrying the drill holders with 4 excellent , ; ee : 
metamorphoses that it is capable of under t, causes them to 1 . their bevel pit chit 
going are indeed startling \ first glance ons meshing in the bevel gear which does ‘ heen 
at the cuts gives an idea that the respective not turn \s the turret still advances, the 


functions of the various elements in the conical face 28 come n contact th tl , ‘ ’ , 


! e 2 ( $ co ( \ the y] ] ' { ' ' 
different appliances are entirely obvious, rollers carried in 1 torked ends of the ected. H , 
C4 ‘ ( ( 1N1 
but further study may destroy this opin levers 26 and the movement of thes ers ; ‘ 
sp ede certain 
phas \me 2.) f ext 
nalas 
I 1 
wag l G f ) 
r Ss pD oO 

















284 e x c 12 ‘ 
n | hel | l’ ne ( 
pany \l | c Pric fal 
The <¢ f ‘ 
i ( ] 1 I 
Mux I ‘ i ‘ 
CROSS DRILLING ATTACHMENT FOR THE TURRET LATHI Enelis] , , . of 
space Ss givel to Amet ' , y We 
ion. It is but fair to say by way o: partial feeds the drills into the work. It will be tice 
explanation that there is a ratchet clutch noticed that f these levers is longer possible to that iniectior ling 
on the end of the large screw than the other, and it therefore travels $s more econot f power t! f 
A CROSS-DRILLING ATTACHMENT FOR THI ver the end of the cone, allowing its dril 
rURRET LATHI to recede while the other drill completes given to t ( 


lhe device here shown has been patented the hole. When the turret is withd 





nmey i 
recently by Jacob Meyers, Philadelphia. It the first operation is the drawing back of the differences V1 ld not be pre 
is an attachment for the turret lathe by the cone, and this allows both drills to ent hat anything is to be gained in p 
the use of which the article to which it back out to entirely clear the work This t¢t npressor yracticabl é 
ipplies can be finished in the one operation arrangement may of course be modified tion of water into the evlinder wa ng 
instead of having to be handled and oper In various way is In simultaneously drill vo explo it nt 
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‘The Mechanical Engineer's Pocket Book,” 


By the late D. K. Clark. Fifth Edition, 
Revised and Enlarged by H. H. P. 
Powles. 692 3'4x6-inch pages. D. Van 
Nostrand Company, New York. Price, 
$3.00 


While not departing from the original 
lan, the revision of this well-known Eng 


The 


h pocket bor k is quite extensive 


book is especially noticeable for its wealth 
of tables rather than of formulas and 
rules \n adequate notice of a_ pocket 
book 1s scarcely possible, but both the 


names which appear on the title page are 


identified with the collection of engineer 


ing date, Mr. Clark especially being known 


a most industrious and conscientious 
ollector of such data 
Personal. 
Charles Churchill, of Charles Churchill 
& Co., Ltd., London, arrived on the “Cam 
pania’’ Saturday, October 10, and will re 


main in this country until the latter 
~ November 
New York will be at 23 John street, office 


of the 


part 


His heaquarters while in 


American Gas Furnace Company 


Charles L. Allen, secretary and general 
imager of the Norton Emery Wheel 
Company, Worcester, Mass., was given a 


rousing reception by the employees upon 


his recent return from an extended Euro 


pean trip. The shops were decorated, Mr 


\llen was presented a handsome silver 
cup, speeches were made, after which 
there were refreshments and a_ general 


good time 


Obituary. 

J. W. Norris Huntington, a retired lo 
comotive builder, died in’ Philadelphia 
October 13, seventy-two years old. He 
was a native of Baltimore, and when a 
young man he became a foreman in_ the 
Norris Locomotive Works, operated by 
his uncle, Richard Norris, and retired 
when the Baldwin Works. bought the 
plant 

William Guthrie Entrekin died in Phil 
adelphia, October 17. He was first em 


ployed in a woolen mill and then served 


brass molding and 


He later 


an apprenticeship at 
worked for a time at the trade 


became eminent as a photographer, in 


which line he made many inventions, re 
ceiving medals from the Franklin Institute, 


the French Academy of Mechanics, and 


other societies 


Benjamin Fredenburgh Stephens died in 
Brooklyn, October 16, sixty-four years old. 
tle was a member of the first class of the 


Brooklyn Polytechnic Institute, studied 


also in Germany, and then spent some 


vears in travel. He became a hydraulic 


engineer, and had large experience as a 
contractor in Southern and Western States 
and mechanical inven 


developed many 


tions, the best known being the Stephens 


vise and a well-digging apparatus. 
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Commercial Review. 


New York, Monday, Oct. 19, 1903. 


During the past year American machine- 


ry men have been giving particular atten 
tion to Mexico. Of all the small countries 
on this side of the water, none has made 
more rapid strides along industrial lines 
the 


Machinery merchants have found it an ex 


during past few years than Mexico 


cellent market for their products, and have 
received so many inquiries from there that 
there is scarcely a house of any importance 
that is not directly or indirectly repre 
sented in the country 


The figures of our exports to Mexico 
§ ] 


show that iron and_ steel manufactures 
have received a tremendous impetus in 
recent years, and in the classified list of 
these, exports of machinery alone have 


formed the largest item, increasing from 
$1,601,094 1n 1892 to $7,094,112 in 1902 
Our exports of steam engines have in 


creased during the same period from $167, 
754 1 
not available, but cnough of them is known 
add to 


0 $918,222. The figures for 1903 are 


to indicate that they will greatly 
this magnificent showing 


While f Mexico's 


growth is due to the enterprise of 


much ¢ commercial! 


the peo 


ple, American capital has been an impor 


tant factor also. During the past few 


vears it has found its way into the coun 


try in great abundance, and there is scarce 
ly a thing that affects the material aspect 


of a commonwealth, in which it has not 


played a conspicuous part. Machinery men 


who do business with the country report 


that the outlook in it for machinery at 


present is of the best, and are confident 
that orders emanating from it in the future 


will be of Man 


are par 


substantial proportions 
ufacturers of electrical machinery 
ticularly talking in this strain 

In the Chambersburg Engineering Com 
shops, Chambersburg, Pa., 


pany’s every 


available inch of in both shop and 


They 


space 


foundry is occupied are working 


night shifts, and cannot see daylight for 
work. The new foundry is well along. It 
will be 170x170 feet, and will contain the 


old Robinson-Rea plant, which has been 
operated in Pittsburgh by the Westinghouse 
Machine Company and which the Cham 


bersburg Engineering Company recently 


purchased. The foundry will be equipped 


with cranes—one of 60 tons double trolley 


electric, and two similar of 30 tons each 


In addition one 15-ton single trolley elec 


tric, and five 15-ton jib cranes. This foun 


dry will be kept on a lively jump if work 
at the shops maintains its present pressure 
The machinery under way comprises sin 


gle and double frame steam hammers, 


which are growing more plentiful daily 


The center of the floor is occupied by two 
boiler head flanging presses, five large en 
gines, several 17-foot and 15-foot gap riv 
eters for railroads, and more hammers 
Several of the last named are being con 


structed with steel frames 


The entire pow 





October 22, 


1LQo3 


er equipment is shortly to be overhauled 
and new engines and boilers installed. 
of the organiza 


Announcement is made 


tion of the Canadian Westinghouse Com 


pany, Limited, with a capital of $2,500,000 


which is a consolidation of all the Westing 
house interests in Canada which have hers 
tofore been conducted individually, includ 


ing the sales organization and business of 


\hearn & Soper, of Ottawa. The officers 
are George Westinghouse, president; H 


W. Westinghouse, vice-president; F. W 


Taylor, vice-president ; Paul J. Myler, gen 
eral manager and treasurer, and John H 
Kerr, secretary. The company is now pro 
ceeding with the erection of a plant 


Hamilton, Ont., which will probably b 


completed in a year, and give employment 
to 1,000 men 


r. B. Woods’ 


Pa., have recently 


Sons, of Chambersburg 


made an extensive ad 


dition to their shops, and report business 


as excellent and prospects far from dis 


couraging 


They continue manufacturing 


power transmission apparatus, etc., and 


have been unable to catch up with thi 


orders. 
The 


pany, of 


Machine 


have open d at 
! 


Diamond Drill & Com 
Birdsboro, Pa., 
Pittsburgh, in the Farmers Bank 
Mr. G. B. Nutt, the 
representative of Pilling & 


Crane; Pilling & Crane being their Pitts 


office in 
Building, in charge of 


Pittsburgh 


burgh agents 

The Standard Roller Bearing Company, 
of Philadelphia, is rushed with work. To 
meet the urgent necessity of the filling of 
added 


and 


without delay, they have 


feet to 


orders 


15,000 square their capacity, 


have installed a brass foundry and an iron 


foundry. Mr. S. S. Eveland, the general 
manager, who has just returned from a 
trip through the West, reports that he 


found business out there in excellent con 
dition and manufacturers pretty cheerful 

The Omega Steel Company, New Haven, 
that the 


Conn., report demand for tools 


made out of the Omega steel is increasing 


so that they will start to run nights next 


week. They are receiving a number of 


foreign orders, especially from England 


and Germany 
In the pig-iron market buyers seem to be 


awaiting developments. They are only 


making purchases when immediate sup 


plies are imperative. Few, if any, of them 
will purchase for extended delivery, and 
is said that this 


little risk is taken when it 


method of buying has practically gone out 
of existence 
when accurate 


There never was a time 


quotations dificult to obtain 
There 


which insist that they 


were SO 


are some reliable sales agencies 


are getting all the 
Northern 


York delivery, 


way from $15.75 to $16.00 for 
No. 2 X foundry for New 
and yet others can be found who say this 


same brand can be had for about $15.25 
No. 2 foundry, New York 


that they 


For Southern 


delivery, some sales agents say 


are getting $14.75 to $15.00, while others 


declare they are ready for business at 
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$14.25. The man that quotes the highest 
figures justifies his position by stating that 
brands, and will 


1c is selling “standard” 


that 
The latter dismisses the 


with a wave of hi 


lave it the man who undersells him 


s not imputation 


s hand, or ridicules it in 


some other way, so that there you 


Still, when one 


situation says that “the struggle is one of 
agents to sell, not of 
1e makes a statement for which corrobora 
ive proof is easily obtainable 


At the same time consumption keeps up 


, : 
emarkably well suying 1s nall lots 
ind so persistent as to show that aggregate 
sales are of increasing proportions, due t 


onsumers’ stocks getting lower and lo 


Such a state of affairs is bad for the fur 
naces, and as a fre sult the latter art only 
ving operated nowadays to meet orders 


which may be said to be already 
+} 


rather than those which 


Much of the irregularit 


we have already illuded s traceable to 
furnaces anxious to dis} s tT accumu 
lated stocks to meet the hand mouth 
policy buyers seem intent on pursuing 


CHICAGO MACHINERY MARKET 
The manager of a Western machine 
shop says that within the past few days 
several of his best machinists have com 
to him and inquired whether there was to 


ve steady work for them during the coming 


vinter. They explained the reason for the 
rather unusual request by saying that 1f 
work was not sure they wished to. strike 


for a railroad shop, where the ch: 
steady job for gi 
n the general 


oneern of the 


fact that there have been itely more ma 
hinists looking for work than usual dur 
ng the past year 

the trad for 


The normal state which 


machine tools may now be said to have 


reached is greeted with a sigh of relief by 
some sellers of tools, and also by the mis 
ellaneous shop proprietors who have been 
particularly rushed with work. Not until 


he comparative lull came did they realize 


destructive of and restful 


ow strength 

ess was the pace which they had been 
ompelled to follow. There is perhaps 
me difference of opinion as to whether 
lid ground has been reached bu con 


erning the desirability of an end to the 


way of 


bre akneck 


the attendant evils inconveniences 


there is a rather Surprising assent 


Comparisons of trade under these newly 


shaped conditions are not easily made 


Judged alongside the feverish trade of the 
past two years, there 1s a marked decrease 
ind comparisons made with those years 

at preceded this feverish period show an 


Phe 


its own standard 


nerease that is equally marked new 


era will have to establish 
legree of activity. It will for the 
ie somewhere bk 


present 


tween the two periods 


oted above. When the statement is made 
hat business is quiet, it 1s invariably meant 
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n comparison with the 
, ; 


for that reason is really a misstatement 


Chere is a fair tr 
likely what a little later will be 


trade 


11 
1k 


rmal ps are gQenera 


running fu There are few night « 


if any, now employed, but few if any shops 





nn & mu« « w tu ( ( 
sentiment among the Western users of m 
chine t ms, aS nearly s Ca ve gieaned 
s that business is ona solid and substant1 
Dasis Si T11¢ Ics eve expat ny 
Makers ol presses ( er p ng m 
chinery are among e most active buve 
OT t s The Link-Belt Machinery Con 
pa t Chie s telv be yu ov 
considerable improved equipm« for its 
shops Che manager of another shop says 
he « ild run 1 g] d day I » inclined 
Bu these may regarded s xceptions 
» the general situatior The latter is on 
Oo! e] ve node 1 I 
It is expected t 1 few days the 
of machinery f e new Denver & R 
Grande shops wi be sent o Phat 
pert ps one I the r¢ prospec ve 0 
ders now in the 1 K¢ r 3 4 ppear 
| e has bee derate buying tm 
e tools by ra ad shops, b ecel 
trade s been mainly f ndividu 1 
or for sm ] i eplacements estab 
ead os p 
Quotations. 
New York, Monday, October 19 
New York prices f Northern and 
southe ons tf earby delivery are 
minally, as f W's 
Northert 
Ni I X Si6 00 (aSi6 75 


No I Foundry 5 00 (@ 15 50 
Ne 2 Foundry 14 25 (@ 15 00 
No. 3 Foundry 13 75 @ 14 50 
No. 4 Foundry 13 25 @) 14 00 

B [ron—Bas« Refined brand 
mill price on d 50c. upward in cat 
load lots Sott ste Dal 1.70c. upWw ird 

| Steel B s¢ (; a indard 
juality, 6 a 7 ext grades, 13c. an 


store 2.00 (@ 2.10 
] ) 

( 1 R led Sted he I yg OO trol 
ore for base sizes 

Copper—Lake Supe r ingot, 13! 
] ‘ > 

Iect! V 1 3% Ca v 2Yxt 

Pig Tin—In 5- and 10-tor ts, ft. ) 


Pig Lead 4. 50¢ t i vad 

Spelter—5.75 ( 6.00 

\ mony Kson s, 7 (a 746 Hal 
etts, 0°48 @ O04 yrands, 5 a 


60c.. ac 


ranging 


feverish pe riod, and 


ide current in m ichine ry, 
considered 
Ily 


TeWs, 


und zg 

per 
Ihe 

Spring 


speed 


lrontown 
All free 


descril 


tinhinye 


Kilgore 


Minn 


steam 


log loadet 


Michigan 


troit, 
sprocket 
and sper 
“0, papel 


B. ¢ 
cision 
bench 
screw 


otl 


and 
We 


taining 


dealers 


supplies 


ind 


Scranton 


Nutta 
motor 


tnton 


Ihe 


working 


Westingl 


Company 


1o44 
wiy 
No. ONE 
for dire 


Phe 


eclnnati 
i Iti¢ 
ranging 


rhe 
catalog 


neatly 


rh 


Gardner 


mpany 


New Cata 


pub ished 


rene 


illustrath 





ing the design and construction of the “Sim 
plex’? time recorder, with explanations and 
samples of time sheets. ‘The catalog is neat 


ly arranged and bears an attractive cover de 
sign. 7%x5\%4, pp. 24, paper 
Engineering 128 
York. 


showing the air-lift 


Pneumatic Company, 


Broadway, New “Pumping by Com- 
Air,” 
‘Harris’ 


and the 


pressed system, the 


compound direct-air-pressure pump 
pneumatic pump. 

fully the 
different 
some splendid views are shown of representa 


paper 


“Halsey” sesides 


illustrat.ng and describing appar 


atus belonging to these systems, 


tive installations 6x9, pp. 47, 
Erie, Pa. We 


handsome 


Skinner Engine 
received 
Skinner 
detail 


Company, 


have from this company a 


engines, which are de 


catalog of 


scribed in and illustrated by excellent 


half-tone cuts One of the most notable 
features in connection with these engines is 
the automatic system of lubrication. <A part 
of the catalog is devoted to describing fully 


system of lubrication 


TxSlo, pp 51, 


the Skinner automatic 


and purification of oil. paper 


The Ingersoll Milling Machine Company, 
Rockford, III We have received from this 
company a catalog of its line of heavy mill 


vertical and 
driven ; 
and 


including standard 
and 


ing machines, 


horizontal machines, worm spur 


milling machines with one, two, three 


four housing milling ma 


attachments; ver 


removable 
vertical 


heads ; 
chines; swinging 
tical 
pended 
from 

actual operation on representative work 


open-side milling machines, ete. Ap 


are a number of views, reproduced 
machines in 
The 


printed on 


photographs, showing 


catalog is well and is 


gotten up 


coated T4.x101,, pp. 62, paper 


rhe 


lumbus, 


paper 
Company, Co 

“Mining Ma 
well 


Manufacturing 
Catalog No. 19, 


handsome 


Jeffrey 
Ohio 
This is a 


catalog, 


chinery 
printed on heavy coated paper and illustrated 


throughout with fine half-tone engravings 


devoted to coal cutters 


electricity 


The catalog is mainly 
and drills, 
compressed air: electric locomotives for mine 


coal operated by and 
complete 
number of 


haulage and 
properties A 


and surface power 
plants for mining 
reproduced, 
actual 

will 


photographs are 
mining machinery in 


Chis 


representative 
showing Jeffrey 
service in catalog 


coal mines. 


by those interested in 


8x10, pp. 127, 


doubtless be prized 


mining machinery paper. 


Magnet Provi 
Magnets.”’ 


the facilities of 


Varley Company, 
R. I 
interesting 
this 
and all 
and 


Duplex 


dence, “Electro This is an 
catalog showing 
electro magnets 


insulated 


company for making 


kinds of coil windings of 


Among the machines de 


constructed by 


bare wire 


signed and this company 


automatic wind 


wire, in 


which are shown are large 


ing machines for bare or insulated 


form, for dyna 

winding 
tele 
and 


round, square or rectangular 


mos, transformers, ete.; automatic 


machines for secondary windings for 
phone induction coils, ignition coils, ete., 
machines for manufacture 


5x7, pp. 39, 


winding 
of telephone 


automatic 


magnets paper 


The Beaman & Smith Company, Providence, 
R. I We this 
an interesting devoted to 
and milling 
Among the machines shown are combined ver 
verti 
duplex 
milling machines with from 
heads horizontal spindle 
tapping and milling ma 
There are also shown duplex 
triplex pump 


have received from company 


eatalog standard 


special and boring machinery 


milling machines, 


spindle 


tical and horizontal 


cal spindle, horizontal and 


milling machines ; 
and 


one to four 


drilling, boring, 
chines. boring 


machines, duplex and boring 
machines, adjustable spindle boring machines, 
cylinder boring and facing machines, engine 
frame and cylinder boring machines, four and 


six spindle boring machines, ete., with many 


other special machines of a similar nature. 
The catalog is well illustrated by half-tone 


cuts 


6x9, pp. 121, paper 
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The Ingersoll-Sergeant Drill Company, New 
York. We have from this company 
a particularly fine catalog devoted to its min- 
tunneling and quarrying machinery, in- 
rock drills and fittings for various 
channelers, gadders, submarine drill 
ing outfits, ete. Splendid 
of mine, tunnel and submarine work in differ- 
ent countries Ingersoll-Sergeant ma 


received 


ing, 
cluding 
services, 
views are shown 
where 


chinery is in service. From a typographical 


standpoint the catalog is excellent. It is 
printed in two colors on coated paper and 
profusely illustrated by fine half-tone cuts. 


The text is so clear and ample and contains 
so much useful information that the catalog 
is veritably a text book on modern machinery 


for mining, tunneling and quarrying 6x9, 
pp. 167, paper. The catalog is No. 43, and 


of a series of catalogs which will 
Drill Com 
pany, covering all classes of its machinery 
The Machine Tool Works, Phila 
delphia, Pa. Catalog No. 36, showing a full 
line of milling machines, including plain, du 
vertical, universal and a number of spe 
milling 
machine, I-beam 
slabbing and 
drilling ma 


is the first 
be issued by the Ingersoll-Sergeant 


Newton 


plex, 


machines, such as elevator rail 


test 


cial 
machine, milling 
vertical 
boring and 
milling machine especially de 
keyseating. A 
planing horizontal, 
Among the many 
illustrated portable 
planers, drilling machines, floor boring 
milling portable boring, 
drilling and milling machines; portable slot 
Then line of stan 


piece 


milling machine; also 


vertical slabbing, 
and a 


signed for 


chines 
wide range of 
machines, vertical 


shown. 


rotary 
and 
portable 


special, is 
machines are 
rotary 
machines, machines, 
follows a 
cold 
boring machines, horizontal 
and milling 
boring 


ters, ete. large 


dard and_= special saw cutting-off ma- 


horizontal 
drilling 


chines, 


boring, machines; loco 
multiple 
spindle boring machines and drilling machines, 
slotting and 


The catalog shows a 


motive cylinder machines, 


machines gear cutting machines 


number of machines spe 
and machine 
Many of the machines are shown 
with electric drive. 6x9, pp. 236, paper 


cially designed for army navy 


shop work 


Manufacturers, 
Chas. Peabody 
Amherst, N. H. 
M. J. MeInarna, 
chased a lot for 
The 
proposes to build 
Bridgeton, N. J., 
built 


will. erect a sawmiil at 


Mansfield, O., has 


a soap factory 


pur 


Topeka (Kan.) Desiceating (ompany 


a $40,000 plant 
J.G 
head of a woolen mill to be 


Shaw, will be at the 
there 

Vlans have been made for an ice 
of the American Fuel & Ice Company, Mobile, 


Ala 


factory 


The Hereules Buggy Company, Evansville, 
Ind., will build a $12,000 addition to its fae 
tory. 

The Diamond Lamp Company has leased a 
factory on South Beach street, Manchester, 
N. H. 


Mr. Philpott, of Tenn., 


his handle 


Haley, 
factory to 


may move 


and rim Wartrace or 


elsewhere. 
Bros. & Collins, railroad 
Neb., 


Kilpatrick con 


tractors, Beatrice, will erect a repair 


shop there. 

J. S. Shanaman, 
granted permission to erect a factory 
ficial 


Ilarrisburg, t’a., has been 
for arti 
limbs 


The Sternberg Manufacturing 
cigar molds, Davenport, Ia., 


by fire, but will rebuild. 

the N. & G. Taylor Company, manufacturer 
of tinplate, has contracted for 
to its Philadelphia works 


Company, 
has lost its plant 


improvements 


The Nacional Self-Winding Clock Company, 





October 22, 1903 


of Bristol, Conn., may move to Chester, Va 
and enlarge its operations. 

The Alabama Mill & Elevator Company's 
plant, Birmingham, Ala., has been burned 
and will be rebuilt at once. 


Some works of the granite branch of the 


United States Gypsum Company, at Pitts 
burgh, Pa., have been burned. 

Grading and excavating for the works ot 
the Michigan Smelting Company, in West 
Houghton, Mich., are about completed 

W. G. Jaeger, proprietor of the East Side 
Pianing Mills, Des Moines, Ia., will rebuild 


his mill, which has been destroyed by fire 

The New York 
plans for a four-story 
14x06 feet ; 


filed 
power 


Edison Company has 
and 


estimated 


basement 


house, cost, $50,000 


The Lorain (O.) Car Company is to estab 
lish a plant in South 
of $200,000 It 


Lorain with a capital 


will employ about 100 men 


The Van 
land, ©., 


Dorn 
has asked permission to erect a fa 


Iron Works Company, Cleve 


tory building on Ewald street, to cost $7,000 
It is reported that the repair shops of the 
New York, New Haven & Hartford Railroad, 


at South Braintree, Mass., will be moved 
Readville. 

The Brunk 
(capital stock, 
ate@ with the 
Lorain, O. 

rr. 
Houlton, 


Machine & 


$25,000) 


Forging 


Company 


has been incorpo! 


purpose of building a plant at 
sawmill at 
add 
and a clap 


Titcomb is completing a 
Me. Next 
clapboard 


year he will shingle 


machines, machines 


board planer 


B. Fk. Leach and other residents of Fowler 
ton, Ind., have organized the Shoals Glass 
Company, which will erect a bottle factory 
at Shoals, Ind. 


Buffalo, N. Y., for 


rit 


have been filed at 
factory building for the I 


Plans 
a 100x100-foot 
brass 


ecalo Manufacturing Company, maker of 


and iron bedsteads 


A $10,000 fund is being raised by the 
Evening Star, Anniston, Ala., to establish a 
new industry in Anniston A malleable iron 
foundry is suggested. 

The L. L. Frost Paper Company has de 


Norwood, N. \ 


capacity 


cided to increase its plant at 
to four times its present The water 
will be 
Janke, the 
Houston, 


power 
Ce 
Galveston 


improved 
piano manutacturer, of 
Tex., 
branch 


and 
establishment of a 
sjeaumont 


proposes the 
factory and as 
sembling shop at 

Moline, IIl., 


factory in the Consumers’ 


has a chance to secure a new 


Incandescent Lamp 


Company, whose removal there from Owens 
boro, Ky., has been discussed 
It is reported that W. J. MeLindon, 


Wadesboro, N. C., has organized a stock com 


pany, with $100,000 capital, to build a large 
cotton mill at Marshall, N. C 
Chicago promotors have visited the Com 


Ind., 
battery 


mercial Club at Lafayette, and inspected 


sites for an automobile or 


factory to 


empioy 100 men at the outset 

The Steel Edge Manufacturing Company 
has sold its extensive property at = Millis, 
Mass., to William Bradley, of Brookline, 


who intends to enlarge the plant 
the Walworth Manufacturing Company, 


Mass., has the 
six-story, 54x259-foot ad 
at South 


steam Boston, 
foundation in for a 


dition to its plant 


supplies, ete 


toston. 


The’ International Manufacturing Com 
pany, Omaha, Neb., manufacturer of wash 
ing machines, hay presses, chimney caps and 


boilers, is increasing its 


equipment. 


The Lackawanna Iron & Steel Company, 
which is establishing a big plant at Buffalo, 
N. Y., makes its office furniture, desks as 
well as chairs, at its own carpenter shop 
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A Foot-Power Filing Machine. adjusting and holding it in position. From rod at the bottom; they also have adjusta 
BY WARREN E. WILLIS. the back of the platform depends a pair ble collars on them t 


a 


This machine was designed for use in of lugs d having wide interior faces, be- and the stroke of the fil The spring 7 
lie-making in a shop where the manage- tween which is fitted a boss on the file at the upper end, has sufficient tension to 
nent did not feel warranted in purchasing holding frame e¢; a turned bolt passes draw both plungers and their attached 


power-driven machine for the purpose. through the parts and forms a fulcrum pin parts up until the collar or plunger / 
























































is not patented—to my knowledge—nor on which the file frame is free to swing. strikes the we de of t per bi 
1anufactured for the trade, although it .The amount of swinging action is limited Another spring is attached directly t 
as been found to be quite as satisfactory however, by the screws f and g, only the file frame and has just enough tension 
) both owner and user as was expected. enough being allowed to permit the file to to properly balance the weig f the frame 
[he perfect control and range of action, clear the work on its upward stroke; it is so that the latter has no tendency to either 
aving, as it does, both hands of the op- evident that if both screws were set up, no drop or lift 
rator entirely free to guide the work at swinging action could take place and the To the lower plunger secured a strap 
times, are features that commend them- motion of the file would be perpendicular reaching to the treadle, which is arranged 
: S SS 
7 wis 
‘ 
} 
i 
Ya 
: 
Path of file Travel | 
il 
L ye 
: U | ii] 
yw w= eu 
i 
©) 
if 
co one 
———— a Sh [Om 
pene ‘ 
FOOT-POWER FILING MACHINI 
elves to attention, even from those inte in both directions of its travel and during conveniently for the operator, who sits on 
sted in power machines, while the expense its entire stroke a stool in front of the machine As he 
f construction is in its favor [he front ends of the U-shaped file depresses the treadle, the lower plunger is 
[he machine is arranged to be placed frame have bosses bored in alinement to pulled down, and with it the frame, so fat 
a bench, or stand, preferably with a each other and provided with neatly fit s the screws w permit king a 
de light, in order the better to see the ting plungers /: and the lower boss is. tion brings e file f \ it vertical 
nes to be worked to. It consists of a split apd has a clamping screw to take up position and continued downward move 
atform or top-plate a, supported by legs the wear and also to maintain sufficient ment of the treadle causes the lower plun 
r other convenient means, and provided tension on the plunger to cause the frame ger to descend, sliding through the bo 
vith a hinged leaf b covering the top por to move with it as far as the limiting and transmitting, through the medium of 
on immediately surrounding the file and screws will permit Both plungers are the file, the same action to the upper plun 
serving as a work supporting table; this provided with suitable clamps at their in- ger, extending the spring at the same tim 
af is capable of being tilted at an angle ner ends to hold files, and at the outer ends Upon releasing tle treadle tl prings first 
r the purpose of obtaining clearance in with hooks or loops for attaching, respect tilt the file frame. causing the file to recede 
e dies, and has a pair of screws c for ively, a spring at the top and a strap or from the work and then ascend, ready for 
° 








inother stroke. By the combinations pos 
th the adjusting screws, any desired 


imount of file clearance can be obtained 


1 


reasonable angle or amount 


— ° 1 
f clearance or relief on the work 


In common with other filing machines, 


e effective working stroke is straight, 


tending to perform much better work than 





an ordinarily be done by hand, and with 
far le bor fatigue; and it follows, log 
cally, that more of it can be done in the 
ame time \s both hands are free to 


nanipulate the work, lines can be readily 


followed with little effort; the stroke being 


tire dependent on the operator, short 
files can be used, or sharp places on an old 
ile while 1 new file retain t cutting 
jualities longer than is usual on account 
f the perfect clearance on p stroke, 
nd, beca ( f the same reason, there 1s 


work to jump up and 
leading to file breakage 
Che path of the file travel is given, show 
the 


from the file when it is a 


ng that the upper surface of work 


is farther away 


rest than the lower, which tends to prevent 
injuries to sharp work corners, 


the file 


sudden thrust of the work the blow 


and also that if should receive a 


would 


be taken at a point near its end wher 
there 1s evidently less danger of its break 
ng than nearer center 


The Morse Thermo Gage. 
We illustrate herewith a highly interest 


y¥ apparatus temperature 


ng 
to wh ch teel 1S he: the proce SS of 
irdening or annealing 

The principle of the apparatus is shown 


\ tube 


] 
Hay 


liagrammatically in Fig. 1 acon 


ins an incandescent lamp ing its 


form, as shown 


filament arranged in spiral 


end view At « source 


is indicated a 


at d a rheostat and at e 


7 ] tt rt 
Tt electric current, 


i voltmeter or ammeter. By means of the 


rheostat any desired current may be switched 


m the lamp, giving any desired degree of 


incandescence, and by means of the am 
meter this may be repeated at all times 
The instrument is used by simply look 


ing through it at the piece of steel being 
the lead j 


heated, at into the fur 
nace in which the steel is to be 


heated, the 


bath or 


spiral being, in effect, superposed upon the 


»bjyect looked at. Should the filament be at 


the higher temperature, it will appear as a 


1 


bright spiral, while should it be at a lower 


temperature it will appear as a relatively 


lark spiral, but, when the two 


the 


tempera 


tures are same, the filament will ap 


parently merge into the object looked at 
ind disappear 

The temperature at which the best re 
sults are obtained in any given case may be 
fixed for future use by regulating the cur 
to the 


temperature then be repeated 


rent bring the filament to same 


which may 


at any future time, or a given temperature 


in degrees be obtained by suitable 
graduations of the ammeter. 
Fig. 2 shows the instrument as arranged 


for the of 


may 


direct inspection tools when 
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The end of 
the tube is covered by a hood, to exclude 
hood hav- 


eated in a blacksmith’s fire 


ill outside sources of light, the 


ng an opening on one side into which the 


ool Fig. 3 shows the instru 


is inserted 


nent arranged for regulating the tempera 


ure of a lead bath, and Fig. 4 shows it in 


ise in connection with a heating furnace 
laimed 


ons < 


The accuracy of the indicati 


ent is remarkable Used in 
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hardening temperature for high-carbon 


steel Is, In tact, SO narrow that it cannot 


be respected as it should be The same 


hardener cannot always confine himself 


to it, and there is no doubt that with dif 
ferent hardeners the variation in hardening 
temperature has often nullified the superio 


qualities of the steel 
acquainted with 
| filaments 


gradual deterioration or the 











FIG, 2 HEAT GAGE AS USED 


in tempera 
of that 


le ordinary way, a variation 


ture of 5 degrees Fahr. either side 


of the filament may be detected, while, by 


using a magnifving glass, this is reduced 
to a single degree 
Every steel worker is aware of the fact 


that high-carbon steel is far more sensitive 
than is low-carbon steel, 


fact 


to heat treatment 
has 
of 


doubt that this 


Che 


and there is no 


greatly restricted its use zone 


WITH A BLACKSMITH’S FIRE. 


ordinary incandescent lamps will naturally 


ask if these filaments do not deteriorat 
in the same way and thus vitiate the r 
sults. This is not found to be the case for 


the reason that the temperature at which 
steel is hardened 1s much lower than that 
to which an ordinary incandescent lamp 
filament is subjected. The latter is a glow 
ing white heat, while the former is a “chet 


ry red” or lower. At these latter tempera 
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tures the filan 


orate apprecia 


in contant use for the 1 


Moreover, the 


are 1m ail Case 


lents are not 
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Proposed Arrangement for Patternmaker's Ap 
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maker, and can be had only by doing foun 
dry work. 

\fter a boy has passed his first or pre 
liminary month, he must make a good 
howing during the first period to be re 
tained for the second, or at the end of each 
period his showing must be good to be 


retained for the next period Only boys 


that want to learn are needed. 
\ny apprentice joining a labor organiza- 


tion will be immediately dismissed and for 


feit all right to any bonus whatever. 

Boys will be given all opportunities 
to learn and will be expected to use their 
best efforts to forward our interests. Time 
lost from work will not be paid for 
Should apprentice leave of his own accord 
or be discharged, he forfeits all right to 
any bonus whatever. 

Smoking of cigarettes will be sufficient 
cause for dismissal. It will not be tol- 
erated 

\pprentice terms are liberal, both in 
length of time and pay. Pay will be as 
follows, the time being eight hours a day: 
lor the first three months, $1 per week; 
second three months, $2 per week; next 
two months, $3 per week. For the second 
period of eight months, $4 per week; third 
period of eight months, $5.25 per week; 
fourth period of eight months, $6.75 per 
week; fifth period of eight months, $8.00 

















FIG. I 3-TON AND 150-TON CRANE HOOKS. 


per week; sixth period of eight months, 
$ 50 per W eek. 

Bonuses for faithful and efficient service 
Should work not 
be up to a reasonable standard bonus will 


will be paid as follows. 
not be paid: For second period of eight 
months, $13.00, payable at end of third 


period; for third period of eight months, 
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$19, payable at end of fourth period; for 
fourth period of eight months, $19, payable 


at end of fifth period; for the last sixteen 


months, $52, payable at end of apprentice 
ship 

The reason for making a boy start with 
out pay is to get some proof of a boy’s 
earnestness to learn this trade. 
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chains too much all modern crane hooks 
are fitted with ball or conical roller 
bearings. 

Fig. 1 shows clearly the comparative 
sizes of a 3-ton and 150-ton hook and bot- 
tom block, as made by the well-known 
firm of Pawling & Harnischfeger, of Mil- 


waukee, Wis. The most noticeable part 
15 d t 
16 
lx ew 
« 8 


10 Ser. 1 
31 














Note. All Steel. “2 





FIG, 2. 150-TON CRANE HOOK 


Too many patternmakers have no idea 
whatever of how a pattern is used in the 
foundry; they know it is to put in the 
sand in some way, but their idea of where 
molds are vented, how partings are made, 
and many other such things are quite 
vague 

By keeping some reward always ahead, 
the boy will use better efforts to gain that 
end. By showing him that he must do 
good work to be advanced and to get the 
bonuses, will give him the ambition to do 
his best. We are all working for glory 
and dollars; 1f we want results we must 
make it worth the work required to get 
them. 
150-Ton Crane Hook With Conical Roller 

Bearing. 
BY ULRICH PETERS 

The swiveling of light as well as of 
heavy pieces hung from cranes is done by 
hand, and in order to be able to swivel 
with ease and without twisting the hoisting 


of the 150-ton hook is the conical roller 
bearing shown in Fig. 2. This example 
in roller bearing design has the feature of 
equalizing the pressure on the rollers more 
uniformly than any other with which I am 
acquainted. 

As shown in the drawing, the outward 
pressure of the conical rollers is taken up 
by the outer retaining ring at the spherical 
ends of the rollers. This ring is free to 
move in any direction and the motion and 
deflections of the more or less elastic ring, 
caused by some unequal distribution of 
the load on each roller, tends t 


) wedge 
the less loaded roller more between the 
upper and lower disks. 

Although a test load of 200 tons has been 
applied to this hook, a load reaching even 
the full capacity of 150 tons generally sel- 
dom occurs. Beside this, not many loads 
are swiveled. But the oilless and almost 
frictionless turning of the hook under any 
load should furnish enough data for the 
design of a similar constantly running con- 
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ical step roller bearing with a maximal the segments carries a rack meshing with A Suggestion for a Test of the Effect of 




















axial pressure amounting to about 300,000 a worm turned by a hand wheel. The Silicon in Neutralizing Sulphur in 
pounds bearing on 27 rollers of the same adjusting motion is guided near the wheel Cast Iron. 
size by a bolt a, playing in a slot and having . 
ancinainintioeet a hand nut for clamping the segment Pee ee a : 
Crankshaft Turning Fixture. against the crown. There is another | a f 
The Société Alsacienne de Constructions clamping bolt half way up the segment an , Gy 
mécaniques has recently designed and built It is easy to see how the work is done 6 Ses ; 
in its shops at Grafenstaden a new fixture In passing from one journal of a double menses f 
q 
1) ; £ ] 
4 \ ' 
; S mple t \ 
sho | ‘ iil \ l ng 
Chie I cup 
l tiie I I ‘ 
Le ‘ the tine . 
mig] f the ts f 
cup 
} Dake 1 be mi 
for the purp convenienc 
et us assume Q The ve weighed 
| up at the drug store t I packets of each 
of the following quantities of sulphur: one, 
two, three and four tenths of an ounces 
avoirdupois, which in the contents of a 40 
pound ladle will amount to ibout .O1s per 
cent. to .06 per ent Obtain also a few 
ee < / pound f elect liv-smelted ferro-silicon, 
whicl s easily d, containing 50 
per ce l I gh out four | 
f MW ad of eacl f the following weights me. tw 
FIG. I. CRANKSHAFT TURNING FIXTURI three and f 
P f hur 
for turning, or truing up, on an ordinary crank shaft to another the bolts aand b |. é 
lathe, crank-shaft journals, eccentric-shaft of one of the segments are removed so a : ; 
collars, etc. It may be used, morever, on that the segment may be shoved aside to | a tne ladi rt e-pounsc 
axle lathes, lathes for turning mounted make room i ', 
wheels and others of that sort, provided The inside diameter of the ring 1s 950 " 
the centers are high enough millimeters (37.5 inches); hight of axis ples and tl lot I 
[he rig comprises essentially two tool i a 
carriages turning around the crank shaft, |: 
which is fixed, and it is independent of any 
special device that may be used for center 
ing the shaft. Thus it obviates the ordi 
nary troubles caused by the eccentricity 1h P Y \} 
of the crank, including the balancing of the omy / 
weight ? / / 
The two tool carriages are shaped as [r / 
circular segments and are diametrically op fx | 
posite each other, pivoted at one end on ae 
a toothed crown which is made in two . a 
parts This crown turns in a circular / 
frame, also made of two pieces, and is j 
driven by a pinion connected with a pulley 
belted to the shafting of the shop. Th 
circular frame is mounted on a sliding é i 
carriage which may be moved with a lor ‘ . 
screw, automatically or by hand, on the ' 
saddle S (Fig. 2) adapted In size and a = 
shape to the lathe bed i 
The position of each of the tool car rit - CRANKSHAFT 1 NIN DEN 
riages may be regulated by turning them , 
on their pivots, bringing them nearer or over saddle, 805 millimeters (31.5 inches); cor Have t feri eate red hot and 
farther from the axis of the frame which largest diameter that can be turned, 250 drop it into the ladle when rol 
coincides with that of the journal to be millimeters (9.8 inches); greatest radius ning if tl — rranges, vam 
trued. For this purpose the free end of of cranks (probably over all), 475 milli- forty pounds of iron into ¢ — oe 
meters (18.8 inches): net weight without each mple f minut ti I 
*P. Chevillard in the Revue Industrielle " ar : ’ otinetenss ) m eacl dle 
Translated and slightly abridged saddle, 1,150 kilograms good R tron 
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as near the same temperature, and under 
the same conditions otherwise as possible, 
into previously prepared molds, first for 
test for 
for 


second 


third 


standard transverse bar, 


standard tensile test bar, and 
chilling test ingot 

At the next heat running iron of similar 
omposition to the first, repeat the opera 
tion, using the three- and four-pound lots 
of ferro in place of the one and two. Break 
the test bars in the regular way and have 
the bars analyzed, especially for silicon 
and sulphur, and for the carbon in each 
group both combined and graphitic. If 
the apparatus is available, have the bars 
bored with the Keep hardness testing ma 


This 


will give a sufficient number of results to 


chine, and get diagrams from each. 


show whether they are concordant or not, 
and get the general location of the curve 
connecting the corresponding points when 
which a_ smaller 
We should 


entire com 


graphically arranged, 
number of series would not do 
data the 


range 


then have covering 


of silicon an’ 


mercial sulphur in 
cast iron, from which information of the 
greatest value could be deduced. Incident 
ally the value of ferro-silicon as a scrap 
cure would probably be settled one way or 
the other for good and all 

There is of course nothing very new in 
all this, but it points out how easy for some 
plants would be the task of obtaining this 
which we are 


much-needed information 


now entirely without This is especially 
called to the attention ot Dr. R. G. Mol 
denke and Mr. Thos. D. West, of the 
Standardization Committee of the Amer 


can Foundrymen’s Association, who have 
already done such good work along these 
lines that it will not perhaps be amiss to 
isk them to do more 

Of 


the above is 


involved in 
the 


the 
that 
test would be generous and public-spirited 


course assumption 


anyone who made 


enough to publish the data just as they 


were obtained, so as to let every one have 


i chance at drawing their own conclusions 
from them, for it cannot be too plainly stated 
nor too 


strongly emphasized that the per 


ikes a test, even with the great 


on who m: 
st skill and insight, is not necessarily the 
vest person to analyze the results and draw 
that 


he correct from it, so 


the 


conclusions 
much would be gained, after results 
were reached, by submitting them, in their 
primitive condition, so to speak, to that 
public which is interested in them and let 
ting it discuss and analyze them freely. If 
t should happen that some foundry has the 
facilities to make the bars but not to break 
them in a testing machine or to have them 
inalyzed, those in charge of it would do 
public service by letting the fact be known, 
as it will not be difficult to have the tests 
and analyses made elsewhere and without 
expense. I would undertake to have the 
analyzes made if it were necessary or de- 
sirable, and no doubt some of the technical 
colleges would be glad to break the bars. 


Longdale, Va 
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Mechanical Crane Brakes. 
BY G. F. DODGE. 

At page 1177 Mr. A. D. Williams shows 
various types of mechanical, or load brakes, 
in all of which the shell or ratchet ring 
rotates with the shaft when lifting the 
load. 

I send herewith a drawing showing an 
other variation of the Weston washer 
brake, in which the shell remains station 
ary at all times. The shell is of cast iron, 
the cam plates of cast steel, and the alternate 
disks of saw and the latter 
being held stationary in the shell by means 


steel brass, 


of the outside hexagon shown in the end 











October 29, 1903 


advantage that the brake may be flooded 
with oil, which is impossible with the or- 
dinary types of Weston brakes, as the oil 
rapidly leaks out and is thrown all over 
the rest of the machinery, making it dirty 
and dangerous to attend. The small lid at 
the top makes it possible to inspect the con 
dition of the plates without taking the 
whole machine to pieces. 

The this 
different from the ordinary type with ro 
In hoist 


action of brake is somewhat 
tating shell and threaded shaft 
ing the power of the motor is applied to 
the shaft in the direction of the arrow and 


by means of the driver A, keyed to the 









































END VIEW. 


FIG. I A 


view while the former rotate with the cam 
plate F, due to the inside hexagon shown, 
this having better method of 
driving than by means of feathers which 


The pinion and 


proven a 


batter away the corners. 
cam plate E are fitted together as shown 
to enable the case to be made as a complete 
ring with packing plates at each end to 
retain the oil. 

This type has one fault, viz., 
a slight load on the motor when raising 
the load, due to the springs shown, which 
continually press the plates together, this 
being necessary to make the brake act 
Against this fault we have the 


it exerts 


promptly 





MODIFI! 





Am M 
SECTION ON X X 


D WESTON BRAKI 


shaft, pressure is applied to the lugs BL 
which are a part of the cam plate £, and 
thus the pinion is driven, the cam plate / 
being forced to follow by coming in con 
tact with E at G. 
off, cam plate F remains stationary, due to 


When the power is cut 


the initial friction caused by the pressur: 
springs, and E£, being rotated in the oppo 
site direction by the load on the pinion 
brings the helical cams into contact, thus 
increasing the friction and holding the 
load. 

To lower the load the motor is reversed 
coming into contact with 


reduces the pres 


and driver A, 
lugs C C on cam plate F, 
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of the 
vad causes slipping of the disks 
At 1425, Vol. 24, E. R 


gives following the 


sure cams to the point where the 


page Douglas 


the 


tor 
1e moment of a plane disk when the pres 


as 


equation 
ire is evenly distributed over the whol 
urface: 

d,i—d 
ad, _— a, 


M=iXxf ; that is, radius 


« aie" 7 
moments 7 = } “!_ : 
d,? sens ad, wt 

axial force, 


f = coefficient of friction, 


outer diameter of ring, 


inner diameter of ring 
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1 
I 


stated, to disks upon which the pressure is 


whole surface 


+} 
trie 


of 


evenly distributed ovet 
In the 


faster than the 


practice outside the disk wears 


inside, with the result 


x 
tne 


omes reater at 


und that 


bec QT 


the pressure 


so 
} (PR R.) 
gives about the corre esults for working 
conditions 
It would seem to the writer that Mr. 


referred to, has 
wrong end 


of friction 


attacked the problem at th in 


finding as he does the coefficient 
from the other conditions of the problem, 
instead of making these dependent upon it, 
as they certainly must be, as the coefficient 


epends entirely upon the mate 


of friction « 











rials of the surfaces and their condition 
\ is regards smoothness and lubrication 
Kent gives for the best obtainable con 
ditions 
f 02 to .0320 
while fo mooth surfaces continuously 
oiled 
os 
his latter wo ibout fit the conditions 
the brake shown in Fig 1 
For any brake e€ maximum load is 
Wavs KNOW if I the Capacity I the 
FIG. 2. FRICTION OF A WASHE! ant \ssuming en, some reasonable 
i » ( I R I } \ n it 11m ts o! 
That this is wrong will be seen imm« clearance we ve at command. we 
liately upon its application to a numerical find th erage radiu f the disks. Div 
example; thus, a ring of 10 inches outside ding the mom ft load bv s ra 
liameter and 5 inches inside diameter gives dius, we obtain the p n pound it the 
radius of moments of 1.9444 inches, just disks must resis this ra d if we 
ne-half the correct amount. Consider the divide by e coefficient of 
ring Fig. 2, outside radius R,, inside radius — fric n we obta e axial pressure neces 
R.. If we consider a very narrow sector ry rhe d, N representing thi 
sa, b, c, d, we have a trapezoid with its mibx f rubbing surfaces and being as 
ertex at the center of the circle [It is sumed such that the pre pe quaré¢ 
vident that if we have a uniform pressure inch of disk is within reasonable limits 
ver this area of trapezoid, the center of Th pressur¢ vins e dete 
~ ) 19° ’ 
pea 
WII. 
SAO 
a Si t n 
J 
\ BE = ( . 
} 
JAS. 
Zo 
deal 
{ Vv st 
3 VESTON BRAKE PRINCIPLE APPLIED TO A COUPLIN( 
moments of the friction forces generated mir s the f find the angle of 
will coincide with the center of gravitv of the helical cam \ produce 
the section, which is ttle more thar pre re under the 
R,?—R influence of the load upon the pinion, the 
, R,: Rk,’ excess being but a trifle more than sufh 
from the apex of the trapezoid or center cient to offset the friction between the 
of circle. This reduced to the form given hel cams. Too small a pitch simply 


by Mr. Douglas. gives a coefficient of 4% 


nstead of 1/6 
The 


foregoing applies, as previously 


adds to 


consequent genet 


the work done in lowering and a 


ation of heat 
emphasis cannot 


loo much be put upon 
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the recessity oO! ving ulmcient ( 
ating surface to get rid et heat gener 
ted, wh ch an easily de ermined quar, 
titv. One ot e best me illy designe 
brakes ¢ write eve exam ( t er 
witeriy I CC n ol v ncient 
radiating surtace, t g i 
Cl ed DV S¢ 9 I I ( 
aestruc 

\ matter t m oad ix 
previous articles f the be work 
ng Ola me nica necessary 
to have some forn f ¢ e or 
il¢ irmature SI I I ne 
tum of the armature 

Fig. 3, which is f-eN tory 
useful ipplication I ¢ West ike 
principle to a p ¢ g weel n 
tor al d the wi where t ised 
to operate \ ve \ 
W ll be see the ¢ piling \ ) 
ng certa ens govern Y 
the springs, is attained and prevent 
the binding which would ensue if a screw 
were driven home wit entum of 
the armature shaft behind On the re 
turn mot the a 1 p e by mean 
f the pawls Ww wit! ( top re 
nade of t te e drive f brass 

e the pre ( | \\ t 
I ad eC < ¢ 
I I! { ( 

Development of Wrought Iron Pipe Manu 
facture. 

tee: i , f 
ad " ( ‘ 1 f ‘ t 

tu ‘ ea 
I ng ga £ n 
to pe wl | t 
manufac e of 
( gw I 1 ° 
eft o1 g 

‘ o o ft 

} | ' 
ed S ) 

sh, 9 f 
| g rT lO 
Phe ( \ The 

firs ( ire 
fo Q | P 
i f ‘ 
g f \ 
g tog t Q | 
‘ wo 
( | m 
im 
terence \ A 
n } \ ) r 1 veldec 
tube w nade ilt ting ane 
( ng I ( Coin 
dent wi t nve t-wel 
proces i king pipe, M Russell intr 
duced the é et ipling This 
*IFrom a paper by Franklin Riffle, read be 
lore the Vacific Coast Gas Association 
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was an important step in the evolution of 
wrought pipe, since it permitted the sec- 
tions to be made of uniform diameter from 
end to end. 

Russell’s method of butt-welding pipe 
was short-lived. It was soon supplanted 
by an improved process which consisted 
of drawing the prepared strip of metal, 
properly heated, through a circular die, 
thus welding the entire tube at one opera- 
This is the method of manufacturing 
butt-welded the day, al- 


though, of course, many economic improve 


tion. 
pipe at present 
ments have been made since its introduc 
The butt-weld 
process involves the following operations: 


tion seventy-five years ago. 


1. Clipping the corners of one end of a 
strip of metal, previously rolled to the 
required dimensions. 

2. Heating to a welding temperature in 
the welding furnace. 

3. Seizing the clipped end and drawing 
from the furnace with a pair of tongs, over 
which the operator throws a die or “bell” 
which drops into the bell holder ; then con- 
necting the handle of the tongs by means 
of a “hook” of special design, to a link 
of a moving chain which draws the strip 
through the “bell,” thus welding it into 
pipe. 

4. Delivering to a 
which the pipe partially cools. 

5. Feeding into sizing rolls, which shape 


moving table, on 


and size to the required diameter. 
6. Passing through straightening rolls. 
7. Delivering to a slow-motion shifting 
rack and cooling. 
8. Cutting off 
threading. 


the ragged ends and 
9. Screwing on couplings. 
10. Testing by hydrostatic pressure. 
With the development of steam engi 
neering during the second quarter of the 
,nineteenth century, came a demand for 
than the butt 


As the hand 


pipe of greater strength 

welded pipe of that period. 
method of lap-welding was slow and ex- 
pensive, the feasibility of making lap-weld- 
ed pipe by machinery naturally occupied 
the attention of the more progressive pipe 
After a long period of 
had the 
satisfaction of putting in successful opera 


manufacturers. 
experimenting, Messrs. Russell 
tion, in 1835, the process of lap-welding 
which (although somewhat modified and 
much improved) is used by the pipe mills 
of the present day. The 
briefly as follows: 


operations are 

1. Beveling the edges of a strip of met- 
al of the required dimensions. 

2. Charging into the bending furnace. 

3. Drawing from the furnace at a red 
heat through a die and over a mandrel, 
thus rounding the metal and overlapping 
the edges. (For pipes of large diameters 
it is necessary to use bending rolls similar 
to those used in boiler shops. ) 

4. Charging into the welding furnace. 


5. Pushing from the furnace by means 
of a long rod, termed the “push bar,” into 
the welding rolls. 
to correspond with the outside diameter 


These rolls are grooved 
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of the pipe. A projectile-shaped mandrel 
held in position by a long bar, corresponds 
with the inside diameter of the pipe. As 
the pipe is drawn over the mandrel the 
rolls exert sufficient pressure on the laps 
to weld them. 
is quickly disengaged by withdrawing the 


Each pipe as fast as welded 


bar from the mandrel. 

The finishing operations are the same as 
in the butt-weld process 

The great essential in the manufacture 
of welded pipe is a properly designed weld- 
ing furnace, in which the skelp can be 
brought to a uniform welding temperature 
throughout its entire length. Next in im- 
portance is the personal factor. It is one 
man’s business to see that the skelp is heat 
ed precisely to the proper point before it 
is taken from the furnace. If the tempera 
ture is below this point an imperfect weld 
overheated the 
It is another man’s 


and if metal is 
burned or hardened. 
duty to inspect the pipe the moment it 


leaves the rolls, and to decide instantly and 


results, 


correctly whether the weld is perfect or 
otherwise. If imperfect the pipe is re 
turned to the welding furnace, and is again 
passed through the welding rolls. These 
are responsible positions, and men who can 
fill them satisfactorily need not be out of 
employment. Welded 
small as %-inch inside diameter, and as 
There 


pipe is made as 
large as 30 inches outside diameter. 
is but one mill in the United States pre- 
pared to make the latter size. This mill 
(which is now arranging to rebuild its 
entire plant at a cost of $10,000,000) con- 
tcmplates making pipe of 36 inches outside 
as the necessary equip- 
The 
thickness of metal used in making lap 


diameter as soon 


ment can be_ installed. minimum 
welded pipe is determined by the capacity 
of the tube to resist collapse when heated 
to the welding temperature. Standard cas- 
ing and boiler tubes are close, if not quite, 
to the minimum thickness. 

For many years the butt-weld process of 
making pipe was confined to the very small 
Dur 


ing recent years, however, the process has 


sizes, 114 inches being the maximum 
been extended to include larger sizes. At 
the present time it is the common practice 
among the pipe mills of the United States 
to make 3-inch pipe, and all smaller sizes 
by the butt-weld process, and larger sizes 
This 


applies only to standard pipe, 


statement 
the 


by the lap-weld process. 
since 
goods can be 


The strength 


lighter classes of tubular 
made only by lap-welding. 
of a butt-weld’ is dependent largely upon 
the thickness of the metal, and it 
seem that the thicknesses adopted for stan- 


would 


dard pipe are very close to the minimum 
thicknesses that can be relied upon to give 
good results 

While it may be possible to make butt- 
weld pipe larger than 3 inches in diameter 
the cost would greatly exceed that of pipe 
made by the lap-weld process, and there 
fore manufacturers have fixed upon 3-inch 
pipe as the maximum butt-weld size, purely 


for economic reasons. The writer recently 
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visited a mill where 3-inch standard pipe 
was being made by both processes, and 
was informed by the superintendent that 
there is no appreciable difference in the 
relative cost of manufacture for this par 
ticular size. 

The “In 
what respect, if any, is lap-welded pipe 
Manufac 


sizes of 


question is sometimes asked, 
superior to butt-welded pipe?” 
turers of butt-weld 
pipe assert that butt-welded pipe stands the 
mill hydrostatic test as successfully as lap 
The 


severer test of actual use, however, under 


exclusively 


welded pipe, which is perhaps true. 


varied conditions has established beyond a 
question the superiority of lap-welded pipe. 
Butt-welded pipe may give equally good 
service when the conditions attending its 
use are not unusual, but it should not be 
used for important pipe lines, if for no 
other reason than for its tendency to open 
at the weld when subjected to the exces- 
sive torsional or 
cannot be wholly eliminated in the work 
of laying, especially where tight joints are 
an important consideration. Therefore, 
because of its reliability for work of this 
character, manufacturers use only the lap 


bending stresses which 


welded process in making line pipe. 





Automobile Construction—Ill. 
BY HUGH DOLNAR. 

Because more Oldsmobiles are being 
built at present than of any other motor 
wagon, the Olds motor will be shown first. 
The Olds, Cadillac, Northern, Rambler, 
Knox, Marr and others use single-cylin 
der motors. Winton did use a single cyl 
inder, but now uses two cylinders in all 
The cyl- 
present regarded with great 


his wagons. pair of opposed 
inders is at 
favor, and will soon be fully tried out, as 
it has great advantages in the way of bal 
ance and smooth action 

While it is not the intention to here de 
scribe any one wagon motor in detail, but 
rather to show construction methods ap 
plicable to the construction of all wagons 
which are somewhat similar to each other 
it seems needful to go somewhat into the 
and the 


individual give a 


general form arrangement of 
parts in 


clear understanding of the general con 


each case, to 
struction requirements, before attempting 
to describe in detail the means by which 
these requirements are met and satisfied 

the first considera 
the 


As shown in Fig. 1, 
tion in the design is simplicity. At 
outset, eleven different model Olds wagons 
a total cost of $8o, 
000, many of them quite elaborate affairs, 


were constructed, at 
and all of them what would be classed as 
built. None of the 
made profitable in manufacture, at obtain 


well eleven could be 


able prices. All this costly work was set 


aside, and the first “Oldsmobile” was built 


on the lines of 500 pounds weight, $500 


retail price, and weighed 550 pounds, 


looked promising from the first, was im 
proved by the conception of the two long 
side springs support, sold to the extent of 
1902, and is being 


7,500 wagons in now 
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turned out at the rate of well towards 


1,000 wagons per month. 

The severe lesson taught by the eleven 
finely built discarded models led to the 
of all 


save of working surfaces; 


rigid prohibition machine finish 


no surface of 


this motor which can serve its purpose 


as 





AMERICAN MACHINIST 


faces 


case are tinished and bolted together 
oil tight 

The rectangular trame which supports 
the motor is marked £, and is made of 
angle-iron, 2x2x inch, with one horizon 
tal member at the bottom, inside; flang« 
cut and welded, so as to torm three sides 


FIG. I. LEFT SIDE OLDS MOTOR. WATER JACKET AND VALVE CHEST i 
PAINTED ALUMINUM 

it comes from the forge or foundry is of a rectangle, with the integral end in 

ever touched with a cutting tool, and the front, and a substantial rear end cross 

utmost possible use is made of soft metal member, to which the cylinder is bolted 

and the babbitting ladle. being formed with a high bend to clear 

The motor (see Fig. 1) consists of the the chain, as shown at E*, Fig. 2, and 


crank case front A, the crank case C, 
cylinder and water jacket ( all three 
members cast in one piece, and the back 





OLDS 


FIG. 3 MOTOR. VALVE CHEST, 
cylinder head and valve chest cast in one 
piece, making only three principal cast 
ings in all. The motor shaft has bearings 
on both sides of the crank, supported 


babbitted journals in the cylinder crank 


in 


box, capped with pieces separate from the 


front crank case 4. The meeting crank 


bolted across the open end of E, complet 


ing the nearly square rectangular motor 


frame, of small dimensions, which carries 


Starting cl ill 1! cect 7 thie peed 
change lever spe ‘ i ‘ 
cams and brake-ac g nd yokes 
H H tlywheel, nd cvlinae 

up A 

Fig. 3 vs th ead 

est V ( 





2 RIGHT 


woth valves be 


lhe 


valve stems and springs, 


ing mechanically actuate cylinder 


is shown on blocks 


jacket C‘ is forme 


Che water 


ed by coring 
round the cvlindet Chere must be n 
leakage from one to the othe and thie 
cylinders are tested by hyd vulic pre ine 
first before boring, again after boring ‘ 





VALVE ACTION, ET¢ IG. 4. HYDRAI 
all the machinery of the motor and the 
wagon body as well. The tank support 


LL is curved and ribbed, sits on a middle 
pad on / ] 
each end which support tl 
the 
starting 


ind has broad palms LL at 
ie gasoline tank, 
top of it The 


marked the 


with water tank on 


hand crank is G; 


» 2 


“4 


* > 


~~ 


i 
fy 


LI¢ rESTING¢ ENCH FO WATE } KEI 
ire conde ed d ack to 
pola if they now il Cakage it all non 
effort being n to e even the smal 
est b vA ‘ 

One of the cylinder: s; shown standing 
upright on a cast-iron fixture in the zin 
lined testing trougl The main Olds shop 





building is 700 feet long, and the foundry 
is not much shorter, so that the factory is 
by no means small; but it is severely plain 
in all inside fittings, displaying nowhere 
to the elaborate benching 


any approach 


commonly 


arrangements so 
supplied in large shops. In the Olds shop 
and through the Middle West generally, 


the shop interiors are barely serviceable, 


and special 


nothing being made needlessly smooth or 
notably specialized. 

The first operation on the cylinders is 
to tap the jacket 
which is done by a youth, on the floor, 


water piping nozzles, 
close to the testing bench, the boy kneel- 
ing on the floor and using a hand-wrench 
and taps, quite in the manner of the olden 
time, and a great many other operations 
were performed with an equal disregard 
of modern appliances. 

lig. 4 tells all that need be known about 
the water-jacket test; the lower joint is 
with a heavy gasket and the pipes 
the left fitted 
with an air discharge pet-cock, opening 
above the water line, and that at the right 


made 


are screwed in, the one at 


having a union for connection to the hose 
ind elevated pipe, having a gage and check 
with wate 


alve, and communicating 


pressure through the valve at the extrem: 
right. Cylinders are examined inside by 
electric lamp shown hanging on the 
hose, and looked at carefully all around 
the outside. If found, 


the cylinder is marked “O. K.” 


the 
no ‘“‘weeping”’ is 
with white 
chalk, and passed on to the cylinder bor 
machine. If there is show of 
the 


” and sent back to the foun 


ing any 


water through walls, the cylinder is 


marked “N. G 
dry. 





Lifting Pockets With Cores Instead of Grids 
or Bars. 
BY R. H. PALMER. 

In molding some patterns which have 
deep pockets the lifting out of these pock 
ets can be more easily accomplished by 
either grid, or 


the use of cores than by 
carcass, or by barring the cope so that they 
may in connection with the barring be 


gaggered out, and with far more certainty 
of good results 

In lifting out with a grid, more or less 
of the sand will break down on the sides 
and in the corners when the cope is lifted 
off, and have to be patched on and se 
cured, generally by nails, when finishing 

In ramming up the pocket, care has to 
be exercised in regard to venting and se- 
curing the face and sides. Many ‘times 
after the molder has felt confident that his 
secured 
a jar and a drop, and 


mold was properly an unlucky 
thump has caused 
a poor casting has been the result 

Where a core can be used in the bottom 
ot a pocket which is level or plain on the 
Fig. 1, the core is easily 
All jobbing foundries have core 


boxes for making covering cores varying 


bottom, as in 


made 


in thickness from 1 inch up and from 6x12 
The box is really a frame the 
the core, having 


inches up. 


thickness of 


required 
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neither top nor bottom. It is laid on a 
core plate and the core sand is rammed 
in, being rodded as wished, and the sand 
struck off level with the top. The box is 
drawn up, leaving the core on the plate to 
be dried. Old newspapers oiled and laid 
plates are very good to keep the 
cores from sticking and give a good sur 


on the 


tace 

In Fig. 1 I have shown the core held 
up by wires B. At the lower end of the 
wire a loop is formed, and a nail is shoved 
I have shown the wire passing 
rods D 


through. 


down through core A_ between 
ard having at the top a twist taken in the 
wire over bar E and a wedge shoved 
under. 

In a pocket having a great deal of bevel 
or draft to it, one can see that the core 


could be made to quite a decent fit, but 
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that the iron flows near it in entering the 
mold. Many molders, when ramming a 
round-bottomed pocket and using a small 
peened hand-rammer, do not seem to real- 
ize when they are ramming hard on the 
sides of the round, so when the iron flows 
against it a scab is the result. By using 
a half-round core in the bottom, good re 
sults can be obtained and the rest of the 
pocket of sand above line C, can be well 
vented from the top of the cope down on 
to the core. 

Fig. 3 gives an end view of a mold with 
the pattern parted in the center, one-half 
being molded in the drag and the other 
in the cope. After ramming up, the mold 
is parted, the cope is rolled over and the 
two parts are drawn. The space between 
A and B is to be cored out, as the core is 


some 12x14 inches and 3 feet long. If it 
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LIFTING POCKETS WITH CORES 
quite straight, the core must not be too sand lost would be considerable even if 
close a fit. I have spoken of the sand the core was filled largely with cinders 


breaking down when a grid was used and 
having to be patched on. If the core is 
too close a fit, the result when lifting off 
the cope 
core badly broken, and while sand may be 


will show the pocket with the 
easily patched the broken core is more 
trouble; so while the core, properly used, 
is a help, improperly used it becomes an 


annoyance 

It is necessary to arrange to hold the 
core down as well as up, either by having 
bars come down low enough so as to 


wedge between bar and core, or, after set 
ting the cope on, by nailing some chucks 
or soldiers on to the bars with the ends 
bearing on the core 

In Fig. 2 the bottom of the pocket is 
rounded. A pocket of this kind will often 


be scabbed when the pocket is so placed 


and ashes. As the casting is one of which 


+ ] ~< + 
STOCK Cas 


a number are required, and is a 
ing, being also plain on the bottom of the 
core, a box such as I have referred to as 


+ 


a covering core box is used, and a core oft 
the required size coming as high up as ( 
(say, some 4 inches in depth) is made 
with a cast-iron grid D rammed up in it 
the grid having holes tapped in for lift 
ing irons —. As the molder usually has 
orders for six castings at a time, the cores 
are sure to be ready before they re 
wanted 

We will suppose that he has finished the 
mold. He gets one of these cores, places 


it on a true mold boar ', takes the box and 


places it around the core, screws into place 
rams in green sand, 


lifting irons E, and 


placing a few rods lengthways and cross 
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iys to strengthen the sand, arranging for cores were made about the depth of the Speeds and Feeds.* 
escape of vent as he does so. When _ pocket, while the cores used in the deeper BY FRED H. H 
e ramming is finished, the bolts holding pockets, as B, only came up part way, and In most of our modern manufacturing 
box together at the ends are slackened the cope was barred down so that after establishments we heat n f speed 
th 


d the box is taken apart and the core is_ the cores were set, and the cope was on, and feeds, and our minds ar illed with 


in the mold as shown between 4 and wedges were pushed between the bars of this important subject, that naturally 
Of course the core is given considera the cope and the tops of the cores forms the hief top ot ¢ ! n whet 
draft. You have to be a little more After the cope was rammed up, slotted ever and whenever m ne-tool met 
eful in some ways how you close down plates or straps were placed with washers meet. This effort for iner 1 speeds | 


a green sand core than on a dried and nuts on the hook bolts holding the been going on for sor til notw 


re. The core is quickly made by the cores in place The vent in the cores is. standing the fact that i t] torv of 
. machining there were 1 h vast 
— provements mad t \ 
or three year 


We may listet Wit WoO! r t day 
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A one of our friends wl running a 
face speed ot 100 teet per minut ind 
feel that this is the limit, only to lear 

: to-morrow that our neighbor appl 
speed of 150 feet per minute, and tl 
7 increase In speed POC I l‘o day 
speed barometer stand t 250 teet 1 
( of our Cincinnati shoy 
It is also true tl \ we reac 
great deal of fa teed peed we s 
very tle of them when g y¥ through the 
eae ineratinaiieen country visiting shop rue 
these thing re i very experime! 


G. § VERTICAL SECTION OF ENGINE BED MOLD 





Stage, a ti 2 | ‘ 
der, whereas if dried it is considerable brought to the top of them, and when the We Owe than I the hig 
handle and it costs to dry it. You may whole is secured the vent wire is run peed toolma the de 
y, “Not much, if you have room in the down to top of the cores. It will be seen Signers of modern machine tools who t 
en.” Every foot of oven space cost in Fig. 7 that the bed coped out all the Care Of these new M 
mey, and the more cor there are wav around. The end core 4A A between ir pres mat t I itist 
cked in the more coal or coke is burned the tw s butted ag : é de core tory tor using hig t t WI! 
dry out the moisture, or, as you call it, between them, while the side core are ever we det t ¢ ey 
bake the cores Sometimes, and in butted at C, and between E and F the we meet with a vns a 
me shapes of castings a green cope is of green san It sing cores i her difficulti 
better, as the casting will compress it this way the thickn f the core and \bout a ye go Mr. I myst 
en cooling, while a dry sand re may the general way of making and securing [took a trip Pitt gn, rig e | 

yield enough unless special provision them is easily varied according to one’s t heavy manufacturing and rapid prod 
made. When the core is set, the places individual ideas; I have given the way We V I tore 
it out for hooking on to lifting iron / | ve ed the so have seen ndles a r\ 
e filled up. Fig. 4 shows the casting them used e Te gn-turt 
other way with the core described Sometime tl yb tion 1s raised tl , s c I ¢ 
it the green sand yields under the strait: ind we prop t I met 
When a pattern is for a standard cast while the core does not ind hence t by w ‘ \ 
z, there is always a satisfaction in get point at which the two join is always n one of the Carneg H 
g up a rigging with which a casting car ticeabli While this is true to a certair 1 ther 
depends largely f g 
Se ESR he ' Ider and the amount of strain he 
erconit We \ ( name 
p cores, and one I 
B D ly see f whe gree! r 
d the re ( r () i the } 
il \ \ eC vhere \ a ind 








———_ > ‘ | nd had yielded badly to the st Owing 
—<—<— . — a imprope ming al fi £ 
FIG. 7. PLAN OF ENGINE BED MOLD . es 
In | lon a left-handed yout! kac nk l et x i 
made cheaply, easily and with reduced inded In Lancashire he would be_ torg he « g 
inces of loss The rigging which costs called “k-pawed.’”’ Yorkshire people would 336 inches a minute 
s on the start may cost more in the say he was “‘gawk-handed.”” He would single l, Cre ell ng por 
g run be known as “keg-handed,” “cork-handed”’ ir return we tr 
In the case of the engine bed, Fig 5, or ‘“‘corkyv-handed” in Derbyshire In Not our shop I saw it done ind of irse we 
the pockets are irregular in shape core tinghamshire the expression is “wallet wanted to do it, too, but our lathe did 
xes were made forming cores the Same handed ‘o Terms peculiar to Dorset and have anywhere neal the power! Ot ¢ 
ipe as the pockets are at the bottom, and Devonshire are “scrame-handed” and _ I did not expect that we could do 
ids A were cast to go in the core boxes. coocky-handed.”’ Scotland contributes 5-Inch diameter work, nevertheless we 


ese grids are seen also in the cross “gawk-handed” and “Ireland “kithogue.”’ 
g § % Be *Abstract of a paper read before the Cincin 


tion of the mold, Fig. 6. The shallower Philadelphia Ledge nati Metal Trades’ Association 
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have had fair success on smaller work, 
and with this encouragement we began to 
look for more power, heavier cuts and 


faster feeds 

Last November we took a trip through 
some of the large shops in the Great Lakes 
district, and in told 
of a speed which broke all records we had 


Milwaukee we were 


ever heard of. Mr. Schoeltke, superin 
tendent of the Nordberg Manufacturing 
Company, told us that he turned a 534 
inch diameter shaft, reducing it to 5 


inches, 22 inches long, in one minute. At 
that time almost everyone would have said 
that this is impossible. Very much to our 
disappointment, we could not see the actual 
performance, but we were shown the data 
and records, so that there was no room for 
doubt in our minds 

After I returned we got together and 
concluded to rig up a lathe (24 inches 
swing) with a 5 horse-power motor, which 
we supposed would have ample power. 
We placed the motor on the next floor 
right above the lathe, running with a belt 
from the motor directly on the cone pulley 
at a high speed with back gear in; no 
We 


our experiments on a 43-inch diameter 


countershaft was used. commenced 
machinery steel shaft, such as we use for 
overarms on our milling machines, and it 
worked well. We got a carriage travel on 
this job of 17 inches in one minute, taking 
a cut %-inch deep. We could see that this 
the but 
sumed 10 horse-power for this one lathe 
and that was all the stand 
We had two Novo tools—one in front and 
We 
feeding, and geared it up same as for cut 
Since that time 


was not limit, we already con 


motor could 


one in back. used the lead screw for 
ting 5 threads to the inch. 
we decided to do away with this motor, 
as it was too small, and arranged for a 12 
horse-power motor. I only mention this 
experiment in order to point out what we 
the 
this 


may have to look for in near future 


as to power. Of course, 434-inch 
shaft had all the advantages in its favor. 
It was short in comparison with its diam 
eter and quite stiff Two tools were used 
to counterbalance the strain. The material 


was uniform. Records like these cannot 


be made in everyday practice. Experi 
ments of this kind also have a good effect, 
in that they help to make things ‘speed 
up” all around in the whole establishment 

We are not altogether through with this 
experiment yet. I feel that by the time 
we get to the end we will turn the same 
shafts with the carriage traveling at 24 
inches a minute, and do it all day long. 
On roughing 


planer work we run light 


cuts 'g inch deep, 70 and 8o feet per min 
ute on cast iron, provided the material is 
We 


which is 


fair. used counter 


shaft, 


variable-speed 
absolutely necessary on 
planers, since finishing cuts are run at the 
rate of 18 to 20 feet per minute on the 
same planer. 

For some time I have been looking for 
simple means for testing the nature and 
material which have to 


hardness of we 
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In ordinary machine shops we 
and on that 


point we are completely in the dark. It 


machine. 
have absolutely no means, 
sometimes appears to me, that while new 


tool steels are being supplied with in- 


creased hardness, the so-called “‘commer- 


cia! material’ comes correspondingly 
harder many times, and here is the point 
where our experience fails to guide us. 
In the shops of the Midvale Steel Com 
pany I learned that the cutting speed is 
fixed by the tensile strength and elonga- 
tion of the material. 

the that 


own materials and have facilities for test- 


These people have 
advantage in they make their 
ing them before they go into the machine 
shop, and of course higher efficiency can 
be obtained 

[ am positive that many jobs through- 
out the country are done at the rate of 40 
feet of surface speed a minute, when they 
60 and 8o 
feet per minute, and, on the other hand, 


could be done just as well at 
the same job at another time is done at a 
surface speed of 4o feet per minute, when 
it would be advantageous to do it at 30 
feet per minute. The facilities for deter- 
mining surface speeds, in most places, are 
also very crude; oftentimes they are sim- 
ply left to the eyesight and good judgment 
of the workman. 

I wish to see the time when on every 
machine will be placed a speed gage which 
can be set for any diameter of work and 
from which the surface speed can be read 
direct, just as the time of day is read from 
the face of a clock. 
already provided with a good speed table, 


Some machines are 


which is a step in the right direction, but 
I am sorry to say that few people take ad- 
Its importance is certainly 
should be 


how 


vantage of it. 
not as fully appreciated as it 
I wish to cite an example to show 
little importance 1s often attached to this 
matter of correct speeds: We furnish two 


clutch pull ys on our milling machine 


countershafts which double the speeds ob 
tained through the cone steps and back 
gears to suit a large variety and many 
for all 


I visit shops 


diameters of cutters 
When 


throughout the country I frequently come 


different 
grades of material 


across a machine with only one belt run 
ning, and when I ask why the other pulley 
is not belted, the reply from the foreman 
is, that they do not need the other belt 
for their class of work, while at that same 
moment probably he is operating on a 
piece at a speed which is entirely too slow, 
or possibly (but seldom) too fast for good 
practice. 

The question of feeds is somewhat sim 
pler as far as milling machines are con 
Very 


by a feed unless it is abused. It is an 


cerned seldom is a cutter injured 
old and mistaken idea that a cutter must 
be fed slow in order to preserve it. If we 
analyze this subject, we will find that the 
chip per tooth of a milling cutter is very 


small in comparison with the chip of a 


lathe or planer tool, and it is better for the 
cutter to give it a fast feed instead of a 
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slow one. It is certainly better for ar 
tool to cut into the surface instead of sin 
and the more positiy 


the better it 


ply to rub over it, 
and steady this feed is, 
for the cutter. This argument especial 
holds good for roughing out work. F 


finishing, a high speed may be applied ar 


a finer feed used with finer teeth in t 
cutter. For roughing cuts, cutters wit 
very coarse teeth to allow lots of room { 


the chips, should be used. On ordina: 


classes of work the medium coarse-toot 
cutter answers for both the roughing ar 
finishing. 

I have had a few samples sent up he 
to show what we do every day in our li 
and which will help to show the succe 
that w 
of hig 


prese! 


and economy of milling. I regret 
do not have a sufficient equipment 
speed steel cutters in our shop at 
to enable me to show what these will a 
complish, but I believe that you will fir 
the material which is before you interes 
ing, and you can each form your own cor 
clusions as to how much the speeds cou! 
be safely increased if high-speed steel cut 
ters were used. 

Mr. Holtz here exhibited the specime! 
referred to, all of which showed remar} 
ably high efficiency in milling operatior 





Micrometer Gages. 
BY A. L. MONRAD 


There were illustrated, at pages 349 


050, 


gage 
most a 
but 


micrometer surface 


doubt 


and two 


which’ without were 
tools in 


where not 


convenient use, 
limited to 
movement of the 


I cannot resist the temptation to 


curate and 


which were work 


much scriber was ré 
quired. 
suggest a slight improvement in the design 
of such instruments, and I believe anyone 


having much work for tools of this kin 


will appreciate the gages shown in tl 
accompanying sketches, and which I hay 
used successfully on various kinds 
work. 


Fig. 1 shows an assembled view and tli 
details of a 
which, if accurately made, is 


micrometer surface gag 

equal, and 
often preferable to the vernier now 

generally used, which has an attachmet 
to the sliding jaw. One of its advantag: 
is that 
can be readily discerned without straining 


when the measurement is taken 


the eyes. It is as easy to manipulate as tl 
regular micrometer. 

In the details, 
of the instrument, is made of 


part a, which is the box 


tool ste¢ 
The diameter of its lower end is 9-16 in 
and on this portion is cut a 30 to the in 
thread to fit the base b. The body is bor: 
out in the center, so that the scriber w 
slide freely; the threaded end is cut wit 
a 45-degree counterbore to form a bear: 


for a cone fitting the end of the microt 
A slot 


3-16 inch from the threaded end and e> 


eter screw lg inch in width begi 
tends to the other end of the body; in tl 
scriber c. There a: 
side of this sl 
inch apart, thus givit 


slides the movable 
88 divisions along the 


these being 0.025 














L 
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e tool a range of 2 inches for outside 
d 2.2 inches for inside measurements 


1e screw d is the most essential part of 


s tool, and its construction requires 
ereat accuracy. Its diameter is 3% inch, 
d it is provided with a 20-to-the-inch 


ead. On the shorter of the two reduced 
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scriber c is made of tool steel, hardened, 


ground and lapped; and combined with it 
is the micrometer nut which is drawn to a 


spring temper. This nut is split and ad- 


justed by two screws to compensate for 
wear. On the scriber are two zero marks 
that show at a glance the outside or inside 














ends fits the core e which is hardened and 
ground, the curved part acting as the low- 
er bearing of the screw and fitting in the 
conical seat formed in the body a. On 
the other end fits the barrel f and also 
the speeder g. The barrel is graduated in 
fifty divisions, each division representing 


Racasalbacadl 








FIG, I MICROMETER SURFACE GAGI 


measurement taken. The screw and the 


washer (marked i and j) go on to the 
end of the micrometer screw and may be 
tightened to take up the end play To 
make a neat appearance the cap k is driv- 
en into place over screw 1 in the counter 
bored hole; this cap has a small hole in 


ecmcal 








nt t E )* © 





























aa 


the surface gage on 
with a screw m in 
I inch in diameter 


through the center 


134 inches in diameter 














Fig 2 shows a fi 


has proved very handy f 
I : 


gages and thickne 


sse 


the outside and inside 


surfaces 
makes a convenient 


the distance from 
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FIG. 2 MICROMETER MEASURING INSTRUMENTS 
.001 inch, and inside of the barrel is the center by which it may be caught in 
formed a 45-degree bearing which rides taking apart. The adjustment of the tool 


n the cone n, the latter being held station 
ry at the end of the body. Thus it will 
e seen that both ends of the micrometer 
screw are carried by cone bearings, allow- 


ng the screw to run easily. The sliding 


is accomplished by loosening the speeder g 
and turning the barrel as required on the 
being tightened 
The block / 


which is 2 inches high, is used by placing 


screw, the speeder then 


again and the barrel locked 








his 


g] 


base 


eens 








mete 


or th 


isuring snc 


respective 


The instrument shown in Fig 





ly 


measuring 
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and also the plate b for the micrometer 
are I inch thick, so that the range 


ig. 2- 
f this micrometer is .80 and 1 inch for 


sutside and inside measurements, respect 


vely. The sleeve a is made of tool steel 
ind counterbored from one end to within 

inch of the other end, which is threaded 
for the mi- 
this 


form a nut 


while the outside of 


mn the inside to 


rometer screw, 
ime end is threaded taper to receive the 
The sleeve has two slots 


from 


idjusting nut c 

cut go degrees the graduations ) 
ind may be adjusted by nut c to compen 
The bushing d, which 1s 
and lapped, is fitted 
The bar 


micrometer 


ate for wear. 
1ardened, ground 
tigntly in the counterbored hole 
rel ¢ is the same as a regular 
barrel, and is graduated in twenty-five div 
sions, each division representing .oor inch 
screw and disk are in one 
piece, as the fits 


on the threaded end, which is tapped out 


[The micrometer 
shown «t f, and barrel 
to receive speeder . This speeder serves 
to hold the barrel in position. The screw 

14 inch in diameter, cut 40 per inch; the 
disk and threaded portion are hardened, 
To adjust the tool, 


the barrel as 


ground and lapped. 

loosen the speeder g, turn 
required, then lock the barrel by tighten 
The 


and 


rods ft art 
threaded at 
base 1 and the part 

These 
rods have small 45-degree grooves cut into 
Part j at 


ing the speeder again 
bored out in the center, 
one end to fit the 
ind may be of any desired length 
them at intervals of one inch. 
the upper end forms a split chuck (spring 
tempered) which is clamped fast to the 
rod by turning the knurled cap k. From 
the bottom up to the split chuck, the body 

counterbored 5g inch and the bushing / 


bc yred 


sleeve I 


end is 
the 


driven in tight; the other 


ind tapped out to receive 
Che bushing 7 is hardened, ground and 
lapped, and through the side is drilled a 
the shank fit 
ting tightly in the 


a sliding fit in the slot milled in 


s-inch hole for the key m, 
the hole, while key 
proper 1S 
the rod 
Shop Methods at the University of Pennsylvania 
We have received from Professor Span- 
gler, of the University of Pennsylvania, a 
schedule of the regular order of shop work 
is undertaken by the students of that insti- 
tution. The schedule includes elementary 
woodwork, patternmaking, elementary iron 
vork, machine practice and molding. A 
the laid the 


inclusion in connection with the more im- 


feature of scheme down 1s 


portant exercises of a series of references 


to books and technical papers. in which 


liscussions or examples of the class of 


work to be undertaken may be found. 


\mong these we notice numerous refer 
ences, especially in the patternmaking and 
machine practice sections, to articles in 
our own columns. The books named are 
very practical and include such as ‘“‘West’s 
Molders’ Book,” “Bolland’s Iron 
Founder,” ‘Dingey’s Pattern Making,” 
“Brown & Sharpe’s Treatise on Milling,” 


catalog, etc. 


Text 
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Letters From Practical Men. 


A Patternmaker’s Post Lathe. 
Editor American Machinist: 
Herewith is a sketch of a patternmaker’s 
post lathe which I think is the best I have 
The 


to stand the heavy work done in 


frame is designed 
a lath 


ever worked on 





October 29, 1903. 


thought I had better have her fixed up for 
this ginning season.” 

“What make lubricator do you 
Blank ?” 


“T use a tallow-cup.”’ 


use, Mr 


“Better get a lubricator.” 
“What are they worth?” 


“About $4 to $10 for the size you need 








4 Threads per inch Left, 
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\ PATTERN M 


of this kind, the bearings are long and well 
braced, the spindle or shaft is made from 
> 13-16 inch cold-rolled, threaded for face 
plate at both ends R and L. It is commor 
practice to cut threads up to the shoulder 
collar, but they stop here 134 inches fron 


shoulder. This is a convenience when put 


ting on the face-plate. The blank spac« 
in the bore provides a place to hang ot 
when starting to screw it up to shouldet 


[It is very unpleasant to have to hold thre 


or four hundred pounds up while trying 


to start a face-plate with threads cut t 


the collar. The cross-ribs of the frame 
provide for belting from above or from 
below, also at an angle The frame 1s 
bolted at holes B to toxto-inch timbers 


When you do a job on a lathe of this kind 
you have no fear that it is going to pieces 
or that it will wabble so much that you 
have the jimjams before you finish your 
job M. E. D 
An Abused Slide Valve—Arbor for Gear Blanks. 
Editor Machinist : 


Recently I had to plane a 


\merican 
valve seat 
I had a pho 
that 
On 


which was very badly worn 
tograph made of the valve, thinking 
it might amuse some of the readers 
the edges of the exhaust cavities can be 


seen the effects of hammer and chisel, 
done by a man in the country or the 
owner of the engine. ‘Say, Mr. Blank, 


why did you chip your valve like that?” 

“Well, it blowed so badly. I took 
steam-chest cover off and I saw that when 
the end of the valve lapped on to 
bridge on the seat it would raise, so I just 
chipped off the part that lapped over. I 


the 


ie 
the 


\KER'S 


\THI 


POST I 


“Oh, I will make the boys keep the tal 
low-cup filled all right.” 
‘Mr. Blank, one 
for a false seat.” 
“What will that cost me 


times the price of a lubric 


1 
il 
more planing will cal 


hive 


I will make out wit 














AN ABUSED SLIDE VALVE ADJUSTABLE MAN 


DRELS 


Before we pass sentence on Mr. Bi: 


let us take another view of the valve. The 


bridge between the exhaust cavities has 

wear four or five times its area on the seat 
while the other portion of the valve has a1 
area about equal to its own to wear. The 
designer did a bad job on this valve an 


1 


should be condemned at leas 


Mr. Blank 


seat, and 


as much as 
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1 


Below the valve can be seen an arbor crew g then turned to seat the work and generally 


and a slit bush which we use in the mill hold it firmly during the milling operation. — take » heavy cut ‘ h1 ( t nec 


ing machine for holding bevel gear blanks [he piece is fed horizontally into the strad ry to take mor its to fir the threa 
One end of the arbor is fitted to the mill die mills, the table being set to bring the In one shop w , plove i few 


ing machine index head and the other fixture center level with the cutter arbor eal 9 





end is turned to a Morse taper. Weare axis. After the first two sides are mil 

using three sizes—Nos. 2, 3 and 4—Morse the head is indexed one-quarter way 1 I 
tapers. They are time savers in a job— and the other two sides flatted. This fix not t] there w ! tfer 
shop, as nearly every order ( ills for d f ture at the Lime | aw it n yp rat | | tim 1 red ft 

ferent sizes of holes It does not take med to be turning out the work pretty no differen nthe] { \ 
much time to make a cast-iron bush. If ipidly and kept t boy attendant rather re 

two holes vary a .ooI or .002 inch, they are busy, as the milling cut was a short on ime t f 

easily accommodated with this arbor and_ It is hardly necessary 1 tate that the pin” that tl lvantag ! f 


bush James E. STANLEY by which the g-up screw g is ope! vould \ f 
West Point, Ga ited, must | slipped ut of the 
— -- vhen mounting the fixture on the head ( 
A Mil ing Fixture. S. F. ArTHUR nd f 
Editor American Machinist ! ig 
The sketch shows a milling fixture | Cutting Left-Hand Threads. whicl - 


while roaming Editor American Machinist: me in left-hand 


ran across some UMN FO W e roaming 

Poferringo tha ¥ lenn’ ont 1 ‘ 
about a shop manufacturing nds ot Referring J. E. W ea ‘ 
tools and other specialties he piece t page 1439 ( I 


be milled, as I remember it, was shaped ts W 
ibout as shown at a, the double cone being recently a QI 


formed in the bar and the end turned dow fixture { 


end next being drilled and tapped 1 \ re we WwW , ' ’ pi 





second operation, after which the small end he old fixture ree spindle 

had to be squared to receive an operating d 1 six | new 

knob or st cket eee ny pine ding 1 } 
[The milling fixture was made to fit a | nd the 1 1 ru wit 

frown & Sharpe dividing head; it consists | mk nd at tl 1 but w 

arincinalls ie cones } — ¢ | | | ; | | t ] A ‘ . ' 

principally oO! W Castings ind ¢ { |} lb 

former screwing on the threaded nose, a i} oi ( \ ( 

shown, and serving as a carrier for —_ ne [| \ 

work holdet Che latter is provided with | | n 

a conical chamber for the blank, is securs J ia ug g ippare 

y mountcd at one end on a shoulder bolt 

é ee ; Tey ‘ 


/, and slotted at the other end to swing HW | 


| ] . > 5 | 
down over the clamping stud e. By means it | 


e ‘ 117 1 1 1 1 } +1 ‘ } . . ; ‘ roy 1 
the «ct hand tanrne mro t nad i ! ew ‘ ¢ ( 
I the mal landit ipped 11 | end P -. a 
the holder 3 ix wine 11 thay ¢] nT nortior ne ' , Aly ' red 
if MmOmMCtr i» { is! ‘ ~\ { ) SU biel bit 
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i oS, 
\ MILLING FIXTURI 

e -] ] ’ + } | ‘ 
work may be slipped in trom he nol i n ead g d pp 
main casting eing cut away o1 p, as rht, I ow \ ( e ma the 
ndicated, so that the cone will clear when some expe g ( ting the w 

s swung through only about 60 de g ind lef I t explan 1 g \ f e cutt 


the work are dr Pp 1 back ito the pos cerned [1 y rig and thread, I m tl 
tion shown—\ ] vork central with f course we start the cut at the end of the t g il spacing 
the head—handle f is turned slightly to piece, consequently having a clear start for and trying 1 ite the difficulty I n 
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work to be a double curve, instead of a 


straight line, showing that the work must 


have sprung 

Have any of the readers of the AMER 
1cAN MACHINIST ever noticed how few 
men can loosen a left-hand screw without 


even when knowing it 


both 


left-hand, or ever thought 


trying 


ways, 
to be what a 
lathe would seem like with the headstock 
and tailstock placed at the opposite end 
ot 


as it 1S at 


the bed with the tool carriage left just 
How many of 


D. W. R. 


present ? usc 


could run such a lathe? 
Boring and Turning a Cast-Iron Bush Made in 
Halves. 
Editor American Machinist: 
Some time ago, in the shop where I am 
employed, the question came up as to how 
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the lathe chuck and centered as in the end 
view. It was then bored and turned and 
the edge D faced. While still in this posi- 
tion in the lathe, two round clamps £ 
were slipped on and tightened. Ring C 
was then taken off and the work was re- 
moved from the chuck and put on a man- 
drel. The flanged end was then turned, 
and ring 
operation required to finish the job. 


A turned off, this being the last 
This 

all the 

surfaces perfectly true with each other. 

A. J. BruTscHE. 


method of turning the bush made 





Mr. Shaw and Halifax (England) Machine Tool 


Works 
Editor American Machinist: 
I have read with much interest Mr 


Shaw’s articles on the making of surface 
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BORING AND TURNING A BUSH MADE IN HALVES 


could bore and turn the cast-iron bush 
The bush is in 


we 
shown finished in Fig. 1 
halves, and is used in the end crank bear 
After 


some figuring, we decided to do the job 


ings of a two-cylinder gas engine. 
in the following way: First the bush was 
cast with a projecting ring on the end, as 


represented at 4, Fig. 2. The halves were 
then planed in the usual manner to fit to 


Next 


gether, as shown at B, Fig. 1. we 
made a steel ring—with set-screws—like 
C, and after the halves of the bush had 
been put together, with the proper size 
shim between, the steel ring was slipped 
over at 4, as shown, and the set-screws 


The work was now placed in 


tightened 


plates [page 1264] and machine tools [page 
1327] as alleged to be practiced at Hali 
fax. Mr. Shaw's repeated insinuations are 
just sufficiently untrue to do the machine 
tool trade of this town incalculable harm 
without it being possible to make him pay 
the damages. 

Shaw **See 


In his first article Mr says, 


that the casting comes off the planer with 
its surface as level as a Halifax planer 
(the usual sort) will make it.” Let me 
tell Mr. Shaw that he can buy as good 
planers, and also as good surface plates, in 
Halifax as in any other town or city. To 
state that the method of making surfac: 
plates, as described by Mr. Shaw, is the 
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Halifax way, is a libel, and even if Mr. 
Shaw has seen one made in this way it is 


manifestly unfair to name it ‘one of the 


Halifax ways,” in view of the fact that 
there are about thirty-five or forty ma- 
chine tool firms in Halifax and district, 


the least 
Mr. Shaw says “Halifax is particularly 


at 


renowned for its cheap and common lathes 
and that as a rule, however, you may de- 
pend on having to do a tremendous amount 
of work at them when bought, and a lot 
a month 


more when they have been in uss 


” 
SO 


or so. 

This statement I absolutely deny, and I 
may say I have been closely connected 
with the Halifax Machine Tool Works 
that time 


observing 


during 
of 


over twenty and 
had 
the methods in use in practically every 
Halifax 


purchasing agent and inspector for a well- 


years, 


have every opportunity 


shop in I was for several years 
known machine-tool merchant, and of late 
years have been actively engaged in the 
manufacture of machine tools. Will Mr 
Shaw now state by what kind of experi 
ence he got sufficient information to cause 
him to pose as an authority on Halifax 


methods of machine-tool manufacture? 
\n isolated instance of bad design or 
workmanship does not warrant the con 


demnation of a whole town, and the vari 
ous statements your correspondent makes 
are so far from the actual truth that some 
explanation as to how he came to write so 
much, while knowing so little, is due to 


vour readers. 


His statement that prices of castings 
rule from 6/6 to 8/ per cwt. is, unfortu 
nately, not our experience We are not 


iron founders and buy a good many tons 
per week of lathe and other castings, and 
that 


more than the highest price named by Mr 


we can prove we pay considerably 


Shaw, but never so low as the lowest price 
named by him, or nearly so low 

So far as we concerned, | 
Shaw 


are may say 


Mr with regard 


to the selling yrices of lathes he quotes. 
s.%3 | 


is equally wrong 


\fter Mr. Shaw’s lamentable experience 
with one of these cheap lathes he speaks 
of (with his experience and judgment, 


why ever did he buy it?) he will be sur- 
prised to learn that he can buy machines 
from Halifax shops where every machine 
is tested running before dispatch, and all 
alinements tested with micrometers to with 
in 1-1000th limit, and where even the Cleve 


land drafting machine is in regular use, 


and has been ever since your notice of that 


useful instrument appeared in your jour 


nal. It will also surprise him probably 
to hear that there are full automatic wheel 


cutting machines in almost every machine 


shop in the town—large groups in some of 
the shops. 
Mr 


of drilling 


Shaw’s remarks re probable method 


lathe fast t 


loose heads ock 


and 
spindles are so absurd as no 


fact 


to require 
lathe 


Halifax 


denial, but it is a that centers 


are in some shops in ground up 


grinding 


(after hardening) on dead-center 
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machines. The make 


method are not likely 
receive them in a dri 


rs of centers by this It is a long time since conditions were pr linst pins O the chaser 
to drill the holes to. poor in Halifax, and having deserved en- at from th vy plug E being 
lling machine. It is couragement because we have been con red, wv spring ce 
probable that some holes are, in all Hali- stantly improving, we have been enabled wi nd isers. Referring 
fax shops, drilled to scribe marks, but ce to “build up” the machine-tool business to the front or plan \ \ best I 


tainly not more so than in shops in any of Halifax at a rate that many who never seen how the chasers are connected 


other town [wist 


drilling the saddle screw holes are used in’ machine tools are cheap to-day, not in th pand tap, tal ld of the handles, pulling 


Halifax in some shop 


to Mr. Shaw’s statement, twist drills are they are worth loney nd, M1: r4 
very freely used her: Editor, that spells every time e 

The paragraph in which Mr. Shaw a Jos. RepMa> By means of tw ts of ers the 
sures the reader that “his fanciful tale is Picneer Iron Works, Halifax uts threads 8 and 10 f 
not overdrawn and that it is a description nehe nd by \ g ot hase 


of the vast majority 
lathes” is very inclusi 


kindly state how mi 


h } 


“Halifax cheap lathes 


opportunity to exami 


make his opinion of 
When Mr. Shaw 
ifax machine tool 


speak of the makers, 


am afraid) gives them great 


men who “will save a 
mence machine-to 
in and year out, ye 


their capacity inmcrea 





a te] 
i Vv 
Shaw says) ir es nye r every ¢ fliister-hear ew | ougl his CCELV J ) 
couragement (not such criticisms as Mr. two pins 7 are driven, which form a bear f the Ami Maci while I d 
Shaw’s), as they have the elements of ing for one end of spring /, and on stud not claim to poi the way t ntirely 
success in them, and it is men such as J is a loosely fitted collar / This com 1 ( l am nfident th 
these who have not only built up the m pletes the tap and its internal arrangement. these few hints will be of interest to som«e 
chine-tool trade of Halifax, but als Adjustment of the chasers is made by of the young mechan Chattering in the 
helped to build up the industries of th sening set-screw G, screwing plug / ithe ( \ \ fferent é 
nation. Men who are willing to work vear or out by screw //, and locking it in the ind no o1 \ t can be 
after year under such conditions as Mr. required position by set-screw G agai recommend very case 
Shaw states attend the starting of a new Che collapsing is done by ring 1, whicl Che best result ! nly to be obtained by 


firm in Halifax, and make a success of it, carries two handles or pins that pas patience and the exer f good judg 


are men of whom the good old town ha through it and also through suitable slots me it f e hand 
reason to feel proud. We want as many incase A. These slots are L-shaped, the Provides ‘ t an old ‘ 
such men in Halifax as we can get ong arm of the L parallel with tl trap or t vork extre y frail, the ma 
Your readers having read Mr. Shaw xis of the tool, the pins then contn rity of « f tering ma uall 
discouraging remarks, can with profit lov g through collar A, the ends being e ov lursing here 
on the opposite page nm ead M () d to fit into e gi V ‘ rt ‘ 
horne’s last two paragrap! vhere he say Ring .V/ cart . ghit vhet 
No matter how poor r tanda ( irfacc pping g vy of 
conditions may be, they e encol pi O and O ) ¢ f 
igement if they are Cc nt nproving Phe tap is s vn expand dp 1! ) ) 
and should be made goo he cond \ el t ! d cuts the ( t 
tions will allow. Good max List ren fac ft the w press ga dos (; g nee ¢ 
made from poor stock, and poor ones are .\, which in turn causes ring / to rotate gested at pag 20 vy Mr. Geo. J. Meyer 
not the kind that help to build up the littl until the pin handles are in line with the : metin i very good scheme \t 
new-born shop.” ong arms of the L-slots The work now times, whet rning and the amount of 
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drills and jigs for visit us have 


1 1 
litt 
11001 


e conception of. Halifax the conical plug by T-slots. To agai 


s at least. Contrary sense that Mr. Shaw implies, but because them forward and give a twist to the 1 





of Halifax cheay An Adjustable Collapsing Tap. ny pit 
ve. Will Mr. Shaw’ Editor American Machinist rse for e streng 


iny makes of thes [ send youa print ofatapthatI designed dog 


T wad the ind made for threading a 3 nch brass » that any f 
ne close enough te spanner nut. The tool consists of a cast nches could | cut | 
ny valu slotted to receive five chasers /, the back changed by removing ew G 
ises ) ( n H ends ol tl SiOts eing ¢ sed Vv ring ¢ ) ( / \\ ) 
and commences t and the front end of the case by plate | 
he (unconsciously, | The chasers are held in position by conica P.O. OLMAt 


raise. Work plug E, which is threaded to receive stud 

little cash,thencom- F and set-screw G. Stud /* ts internally Notes on Chattering. 
lakIng, wg 1 veal threaded at the back end to receive screw led I \met I Ma t 
after year,’ even if H which carries spring Case A is In pr nting the f 


ses slowly is Mr slipped over shank and held by four ( rf 











1530 


work performed is taken into considera 
tion, a very high speed, fine feed and 
plenty of clearance, with the tool set well 
above the center has the desired effect 
\gain, the slow speed has its beneficial 
result A cutting-off tool which chatters, 


if it has a little more bottom rake or clear- 
the 
he made to 


ince on end than is required, may 


cease chattering with a few 


touches of an oil-stone on the end or in 


the direction of the bottom rake or clear- 
ance, this clearance being reduced for a 
length equal to 1-64 inch. Take, for an 
example, in which the conditions are re 
versed, a 7¢-inch hole about 3% inches 
long requiring to be made very smooth 
without the aid of a reamer. Grind the 
boring tool carefully and take a light fin 
ishing cut; we find a very nice bore. Now, 
oil-stone the tool with the greatest care, 
ind take another light cut; a case of chat 
tering will develop immediately. The oil 


tone, which I do not use on all jobs, is a 
little like patent medicine in this respect: 
what is good in one case is bad in another. 
When the spindle is at fault a liberal use 
of oil in the 


found good temporary medicine 


main boxes will often be 
In turn 
ing work between the centers the chatter 
takes place when the tail of 
the 


turning 


ing usually 


the dog is back of, or 
the tool. 
the 

hould always be placed in advance of the 


opposite to, 
When 


tail of the 


cutting edge of 
arms or segments dog 
utting edge, so that the tool will be cut 
the lathe 


when it is pushing the dog, this being on 


when is pulling and not 


ling 


the old principle that you can pull a cart 

with more ease and steadiness than you 

an push it c. 3S 
Employee Record. 

Kditor American Machinist: 


In these days of carefully kept records 
f all departments of a business it is wise 
to adopt a system for keeping a record of 


kind 


the employees of a concern of any 


Much of the success of any business d 


pends upon the personnel of the men who 


do the heavy work. The wise manager 
surrounds himself with the best that can 
tnder / ph H 
Machinist s : 
( reliabl 
Puyra l f 
ime aM 


EMPLOYEE'S CARD (3x5”). 
be had and takes steps to secure the best 
nien, and to keep them after he has secured 
them 

To this 


the writer has devised and perfected a 


end a record is desirable, and 


system whereby a complete and accurate 
record may be had of all those who apply 


for work, and an accurate knowledge 


AMERICAN MACHINIST 
gained of just who are the most valuable 
and efficient men in the shop 

We will take, for instance, a shop that 
is manufacturing a line of machine tools, 
employing about 200 men, and up to this 
time there has been no attempt at a record 
other than that kept of necessity in the 
payroll. The first will be to go 
through the list of men then in the employ 


step 


of the company, giving each a card, with 
his name, occupation, date entered employ 
and salary, showing any promotions that 
may have taken place during the time he 
f the 
this card should 


the employ concern 


has been in 


The cut will show how 


be ruled and written up. 
side of this card a record of general in 


On the reverse 


formation about this man should be kept, 


such as his general ability, habits, etc 


This record will be found of great value 
in many cases, and will often save much 
when for reason it is desirable 


time, any 


to know when such and such a man en- 
tered the employ of the company. It is 
also of value in quickly determining what 
men are qualified for promotion when cer- 
filled from the 
the question of 


seniority appears to be the proper method 


tain positions are to be 


ranks, especially when 


of settling the matter 


Having gotten this record into proper 


shape, the next thing is to provide a sys 
tem for recording applications, and for this 
purpose another card index will be neces 
Divide the 
the sh p 


different branches of 


their 


sary. 


work in into respective 


’ . 
each class ot 


Machinists, 


workmen a 
A; mold- 


apprentices, D; 


giving 


letter in this 
ers, B; patternmakers, C; 


classes, 
way: 
and so on. Provide 
stiff manila 


laborers, E; clerks, F, 


each of these classes with a 
folder similar to that used in the vertical 
system, and these folders should be 
flat in the 
desk, or in a drawer built for the purpose 
the system of filing 
letters referred to. They should be kept 
in alphabetical order so that they may be 
In addi- 


filing 
kept either superintendent’s 


filed on edge, as in 


quickly and readily referred to 
tion to this a card index should be kept, 
recording the applications by name, date, 
class, etc. All applications should be made 


received it 


in writing, and when one is 
should be indexed by name, date, etc., 
marked with its proper class letter and 


placed in the folder, keeping the earliest 
date on top always, so that if seniority is 
considered the right may be 
It should be 


application should be followed by personal 


to be man 
] 
i 


red a rule that the written 
call, and the foreman or the superintend- 
ent should endorse on the application re 
marks as to the general desirability of the 
applicant. 

When a 


be withdrawn 


his card should 
file, 
likewise his written application from the 


man is hired, 


from the application 
folder, and placed in a permanent file so 
that the application records may contain 


The card may be 


nothing but live matter. 
the 
filed away in a special folder in the reg 


attached to written application and 
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ular vertical filing system; or, better still, 
file the application in this way, and put the 
card in the file of employees, as first de 
scribed. 

When a man leaves the employ of the 
company, remove his card from the em 
ployees’ file and attach it to his origina 
application, thus there will be a complet: 
filed 


leaves the 


record of the man from the time he 
his application to the time he 
employ of the company. 

This reads as though there were a lot 
of work involved, and the results attained 
hardly worth while, but there is really very 
little expense involved or time required to 


work this system in its details, and th 
results obtained will often in a single case 
justify the small amount of time and 
money spent on it L. G. STEBBINS 





Half-Turned Quarter-Twist Belts. 
Editor American Machinist: 

In this matter I would say that it 1s th 
invariable practice to give a half-turn in 
lacing or cementing high-speed quarter 
belts in 
that this practice vastly increases the life 


twist wood-working shops, and 


of belts which drive the vertical spindles 
of wood-shaping machines driven from 
horizontal counters on the floor 

This makes the belts turn over and run 


half the 


half the time one side out and 
time the other side out, and so keeps the 
belts from stretching more on one edge 
than the other 

This has been regular practice for the 
last thirty years to my knowledge, and 
was old when I first saw it in use in the 
big furniture factories of Grand Rapids 


Mich. 

Wherever, from cone or flange friction, 
a belt shows a disposition to stretch on on 
edge more than on the other, it is a good 
lacing, and 


not the 


half-turn in 
not at all that it is 
to lace all belts, 
Horac E L 


plan to this 


give 
I am sure 
without ex 


ARNOLD. 


proper way 


ception. 





Locating a “ Knock.” 
Machinist : 
One evening, a few days 


Editor American 


while a 


10 
daZQo, 


heat was being taken off in the foundry, 


the engine began to knock. I slowed the 


engine down and oiled the crank, think 


ing that it was running hot. There were 


The 


she began the same pounding 


next morning 
The 
man asked me to take out the knock dut 
the 
brasses off and filed them, put 
with an extra liner, set up the 
She knocked 


the 


no mosquitoes about 
fore 
ing dinner hour I took the crank 
them back, 
wedge, and 
started. worse than before 
I then 


and it got worse. It 


crosshead. brass, 


tightened on he 
tim 
impatient. He had 
and he had 


them so tight that the men could scarcely 


was now work 


and the foreman was 


to set up the wedges himself 


pull the engine over by hand (only 20 
horse engine). She hammered to perfec 
tion. We took the 
had lots of help by this time; 


cylinder head off; | 
nothing in 
piston and rod 


the cylinder except the 
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The foreman asked, “What 
to do next ?” The 
in the crank brasses, 


are you going 
trouble seemed to be 
so I worked on them 
again. When we were ready to start, and 
being pulled oft the center 


while she was 


I noticed the key in the flywheel wiggle 
oe - 5 


We tightened the key and tl 


gone. The boys tried to 





it was not a “‘mosquito”’ t 


od naturedly Jas. E. Sta 


West Point, Ga 


x 


A Special Double Bending Die. 


ditor American Machinist: 


[This is a special die for bending the 


sheet metal to the sh 


cog f 
5 7 
VR 

2. << 

















FIG. I A SPECIAL DOUBLE BENDING DIE 


DY the line / lig B pper and 
lower dies are made of cast iron, with 
steel faces on the working parts 


I 
function of the sliding part 4 


the metal in advance of the 


til after the 


ancl 
punch 


as shown 


press to form the 


7 


icone, 
4 Y& — . 

~~ | r 
> y AY 

FIG. 2. A SPECI \OUBLE BENDING DIE 
fingers B are fastened to a shaft running 
nethwise of the lower die, and act as 
gage for the stock The first position 
I he finger s shown at dotted ne ¢ 
he gage is changed to its second position 
| a lever see Fig 2 on the end f the 
die The upper die is slotted wise 
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to admit the finger gages t 
Dotted line D, Fig. 1, 1n 


ae 
dicates t 


proper places 
he position of the blank as 1 


held against the finger gages ready for th 


second stroke of the press, it being unde 
stood of course that the upper die 1s up 
when the blank is pushed to this positi 


Toledo, \SHLEY 


Defective Interchangeability— Indexing by Num. 


bers Alone. 


Che fitting of a spar ! uit at sé 
the S. S S d ribed 
papers of the ( wher he engineet 
had to ream 30 ( the coup 
lings ch g show e gre u 
vantag fd plic it¢ { ngeable part 
nd how the adv ¢ n fied whe 
he interchang featur detec ( 
I wisl pay y respec to Chief Eng 
eer Siep for d gag » under very 
great d 1\dvantages \ tis ve said 
f the firm which fur er ite 
ngeabl part, \ ¢ nen 
n nd w f em 

or \ ( fore 
f 1 Vi I Phere 
eu A dup ep f 
4 ’ ‘ { ‘ TY de 
they s ild ( uliyVv ~p place hit 
ed d run 1 en off d st 
é How little w ( e cost to d 
s, and how mt 1 i LUsé 
was t don eK Vv fortune ) 
nisfortune, d g wenty-f 
ng of dupli nter< rea parts fot 
mall machinery, and ny me at 
hemas have ee! ( di 1 
heads becaus p g 50 cel 
was .oo!1 inch out of the way When 
hea f important w sting very large 
un f money 1 fi g, I an nsoled 
somewhat. 1 e fe ws don't ike 
all the blunders 
Speaking of duplicate parts brings 
to one of my hobbi which, with your 
permission, I will ride f 1 while I ref 
to the question of indexing and cataloging 


machines and part I 





this subject up again also by an article on 
Names and Symbols,” by Mr. Ober 
Smit in tl ly ide Revict F< 
tober 1 
It may seem presumpt my pa 
» sav so, but I « ) » strongly rep 
bate the whol ie ft using sy ) 
I ny p 1) ¢ ) cde 
vl Ca they ! ( LUX 1 
y p wal f then 
Chis 1 suddet I ' -— 
bu ( f nty-n expme 
er +] — g of duplicate part 
! ng ma | | N 
eT ct ? gv ) ‘ lh, ‘ ny 
CX nd I ror ny ) D ( 
Numb sl d ; ly 
without making any empt whateve 
£1N rtall uc ny number 
combination of 1 ( | nstance. | 
ad ite 1 1 « 
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nothing more, and they stamp 
numbers on the pieces also. The General 
Electric do They 
ouldn’t do business if they didn’t use the 


bers only, 


Company likewise. 
A motor may be called, 
instance, ‘5 H. P., Type C. E., Direct 
irrent, Multipolar, 230 volt, slow speed” 


numerical scheme 


for 


r the benefit of the public and for adver 


sing purposes, but catalog No. 23742 will 


positively identify it for the company’s 


If the voltage is changed from 


wn Usé 
230 to 115, no attempt is made to have it, 
say, No. 23741; it might be No. 6739 

{ have no quarrel with Mr. Smith's 
nomenclature, but will say that what 
imes may suit him won't suit others, but 
numbers are the same the world over. | 
understand ‘“‘kerosene oil” is called “coal 
il’’ in some places. 

\s to sub-indexing, we subdivide our 
lines numerically into what we call sec 


tions, and subdivide again numerically the 


sections—t. e., Section 3, Pinking Machines 

and then number the machines, No. 1 
» No. 17, for instance. But you can’t get 
mixed up, because the section numbers 
don’t interfere with anything, and, if omit 
ted, the number still identifies it. No. 19247 
may be No. 9 Pinking Machine in Sec 
tion 3, and No. 19248 may be a part fot 


1 No. 3 machine in Section 27. 

If a part or machine is changed, but will 
replace a previous one, we use the same 
number, on the theory that it is the same 
thing, as far as we are concerned Sut if 


iny change be made so that part or ma 
chine will not replace a previous one, then 
it gets another number. 

\lphabetical lists are a great help, but 
Who 
Hack 


saws; hack saw blades; blades, hack saw; 


mily as a help should they be used. 
has not run against this difficulty: 


saws, hack; frames, hack saw; machines, 

And yet the first name answers 
The 
thinks 


hack saw. 
for all. 


blades 


man who makes hack-saw 
“Hack 
enough, but how 
them all on hand? 
Mr. Smith 
hooks. Is it possible at this late day he 
recommends books? Has _ he 
written a book when it was full? 
found it 
changes to keep a record in its proper place 
in a book? 


Saws’”’ 1S good 


about the one who has 


f suitable index 


speaks « 


ever re- 
Has he 
because of 


never impossible 


Card Index is the remedy, not 


books. Cards are always literally “up to 
date.” We write cards daily, as all others 
do who use them. Mr. Smith says the 
symbol plan won't apply to bulk goods, 


but the numerical plan will. No. 2342 can 
be “Winter Wheat Flour” and No. 1347 
can be “Cornmeal.” I have spent a great 


portion of the last five years in the prac- 

tical solution of this problem, in company 

with many other minds greater than mine, 
ind I feel that the problem is solved. 

Rosert J. HEARNE. 

Holding the Note Book Out in the Shop. 

Editor American Machinist: 


Che necessity often arises for the short 


hand man to take notes in positions where 


AMERICAN MACHINIST 
it is impossible for him to sit down or 
rest book desk The 


works foreman may wish to dictate a letter 


his upon or table. 


in regard to some piece of machinery, and 


the most convenient way is to have the 
stenographer down into the shop and take 
his particulars direct from the work in 
question, or the stenographer may have 


to go around to various lathes or benches 


to collect particulars to enable him to 
reply to his letters. 

The ordinary notebook lacks “back 
bone,” and the following is a_ splendid 


solution of the problem: 


Take a flat piece of board about 3-32 


or ' inch thick and slightly larger than 
the notebook, and attach the book to it by 
means of a strong clip at the top, as shown 
This 


vides a simple and extremely useful “‘port 


in the accompanying sketch. pro 























able desk,” as I have found by many years 
of experience 

\ margin about inch wide should 
|} 

— i 
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| 

} 

| 

| 

| 
} 
4 
; 

Lad 
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HOLDING THE NOTE BOOK, 


ve drawn down the left side of the book, 


as in actual writing this portion is covered 
be conven 


xy the thumb. The pages can 


iently and quickly turned by means of the 
right hand. 


The extra width of board to the right 


of the book is not absolutely necessary, 
but is advisable, as it can be utilized for 
an emergency pencil-holder by fixing a 
small piece of leather for a rack This 
will be found very useful in the event of 
a pencil point breaking or the foreman 


wishing to borrow the pencil you are using 
and conveniently (not for you) forgetting 
The cost 


to return it. of board and clip 


combined is practically nil, but the advan 
and will 


shorthand 


tages are and obvious, 


many 
doubtless appeal to numerous 
writers engaged in similar businesses 


Eng Ww. 5... 2. 


Birmingham, 





Drawing Office Practice. 
Editor American Machinist: 
The old the 


“Many men of many minds,” 


copy in writing books, 


finds a good 
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exemplification in the various opinions ex- 
pressed in your valuable paper concerning 
the proper system for the drafting room. 

[ have worked in a good many offices i1 


different States, and have yet to see tw 
systems alike The man who has spent 
his life in one office, or even in one lin 
of business, is apt to be unaware of th 
fact that a system good in one place woul 
not do at all in some othet 

The system, b in office or factory 
to be at all successful must be adapte: 
to the place \ friend of mine once 
tempted to install a ticket system in 
large bicycle factory The system he trie 
had been successful in a watch factory, but 
it was altogether out if place for the b 


factory 11 To use the re 


the 


cycle question 


mark of superintendent, the problen 


became whether the 
the ticket system or an inst 


factory was to be 
exposition of 
tution for the manufacture of bicycles. 

But I 
office system, 
Where the 


the custom to 


started to say something about 


: 1 - 
not about picvcie factor 


work is engine work, it 1s gen 


erally devote a drawer t 


a certain engine. Hardly any set of engine 


drawings has so many sheets that on 


drawer is too small to accommodate then 


all In these cases the engine takes its 
symbol or character number from thi 
drawer in which it is filed As far a 
this goes, nothing can be simpler. Thi 


sheets are usually 24x36, with the title and 
number in the lower right-hand corner 

In shops where the work is largely repe 
work, the offic 
Small sheet 


tition, as on small pump 


system is somewhat different 
take the place of large ones, and the draw 
needed by 


ings have only the dimensions 


the machinist in his work 

The interesting series of articles that 
have appeared in the AMERICAN MACHIN 
ist on the Hunt practice shows the highest 
development of this system that has com: 


to my notice. 
t othce | worked 1 


It was back in the palmy days of the bicy 


I remember the fi 


cle business. Each vear’s drawings made 


a folio by itself, and drawings of models, 


tools and machines were all the same siz: 


(gxt2) and were filed in the folios in the 


order in which they were made without 


the slightest attempt at classification; yet 
as there were only two of us that had any 
to these files, the 


occasion to refer systen 


(if such it could be called) was perfectly 
satisfactory 
Later | 


bicycle 


worked for time in anothe 


ight or ten draft 


\ clerk devoted al 


factory where « 


men were employed 


his time to indexing and filing the draw 
ings and supplying blueprints. I doubt 

one of the draftsmen could have found 
a drawing should he have looked for 

\ classified card index referred tl 
searcher to endless subdivisions of dit 
ferent sizes and classes for each divisio1 


of the work. 
At this office the drawings of the jig 
but 


and fixtures were not traced, were 


penciled on white paper and then shel 
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lacked to make them permanent. This is 
good practice, but is open to the objec 
tion that a drawing lost is a record lost 


[ once worked a short time in a type 


writer shop. Here the drawings were kept 


n big cases, where drawings, tracings, 
lueprints and sketches, of all sizes, shapes 
ind stages of dilapidation were 
wether. The 
ict that each case contained the drawings 


\t this place 


piled in 
“system” consisted in the 


pertaining to one machine 
during 
The 


a good many 


slack seasons, 


he draftsman had 


vhich he worked in the toolroom 


result was that he brought 


.olroom ideas into the drawing room, I 
have seen this draftsman working all day 
with a watchmaker’s double eyeglass stuck 
that 


I never saw him 


n one eye, in order the drawings 


might scale to .o1 inch. 
try to scale his tracings and blueprints 
This same draftsman asked me what loga 
\MER 


ithms were. He does not read the 


icAN MACHINIST, so will never see this 
and feel hurt 
In another office there were five drafts 


men engaged on mechanical work, and 


three clerks keeping track of the drawings 
fair to state that 


they made. It might be 


the clerks were perfecting a new system, 
but as they had been at it for over a year 
they had begun to regard their positions 


this place 


Old 


darn for office expense 


The 


one day that “the 


as permanent sweeper atl 
remarked to m« 
Man didn’t car« 
Why! he pays a man $s 


tickets.”’ 


i day just to get 


up new 


Perhaps the nicest little system I eve 


ran across was in a small shop manufac 
turing passenger and freight elevators 
The largest siz sheets 24x30) were 
marked A; the next small (18x24) were 
B, and so on \ record book kept track 
of the serial number and rd index, ar 
ranged by robs, ocated th li iwing de 
sired. In this office all the sketches pet 
taining to a job were p envelope 


and proerly indexed for instant reference 


In offices where sketches are not pre 


served (and which is usually the case) | 
have followed the plan of putting my data 
in a book such as stenographers use for 
their shorthand work [he sketches and 
notes made outside the office [ make in 
pencil, while office notes and calculation 
ire in ink Note ketches and calcula 
tions should be carefully arranged so tha 
they may be ferred to afte hey have 
become ‘“‘cold.’ 

One of the goreal t imp dime nts to the 
complete and f V ving-ro« 
system is where one piece d duty o1 
several mac] ne Phe sel ib] list yy 
far to remedy b ( nachine 
ire constal cing bu \ i 
gets further out each time 

Printed forms for ( oO nt 


the shop, estimate sheets, and 


numbers that will not come off are all 
helps to the drafting-room system The 
“simpler the better’ is the point to keep 


in mind, for, after all, the real object is 


the production of worl 
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Printed requisitions from one draftsman 
The 


be free to con- 


to another are a nuisance designer, 
in particular, ought to 
ittention on the drawing 
As drawing-room forces are constantly 


system shou re St 


the man on the stool next year should be 


able to find easily and quickly the draw 
ing his predecessor made twelve months 
before 

A drawing office not connected to a shop 
is not hampered by manufacturing restric 


tions. In my own office I have no system 


whatever. A man desires a set of drawing 


and specifications. They are made, and 


turned over to him, and that is the end of 


the transaction, except that a set of blue 


prints is rolled up and kept on file 
insist on certain things 


However, I 


Drawings must conform to current prac 


tice—standard size—24x36, 18x24, etc 


title in the lower right-hand corner, with 


shafts, screws, bolts, keys, washers, lum 


ber, etc., to manufacturers’ sizes I use 


rubber stamps for titles and insist on the 


Engineering News style of letters and fig 
ures. Each separate piece has a title giv 


number wanted, material 


Alloys for 


ing the name, 


and finish any purpose art 








53 
will be steady ple. The shaft w 
rotate only for thr r f nutes at 
time H. E. J 
[In nay \ . pi illowe: 
per square it i ck bearing 
- 59 , rcantile 
ean 10 | ‘ imit 
consid ( t nds ()F 
aed ¢ wor! 
Cc mtemp { In 
termittent work the p1 re may be higher 
and, if the duirectio1 f the pressure 
frequently rever d ‘ gher \ 


thrust bearing with the pressure constantly 
n one direction is, as regards lubricatior 
under the worst possible conditions, and 
these conditions are very greatly improved 


with frequent reversals, especially if flood 


ed lubrication is employed. The pressut 
per square inch allows the thrust bear 
ngs tw m-< ri p runs as high 
as 600 pounds per square incl As in 
problems of this kind, the pressure should 
be reduced witl ( g velocity, but 
we are not aw that the relation of pre 


sure and velocity for step bearings has ever 
investigated Wi hould 


cut away the end of the shaft as suggested 


been certain], 


making the diameter of the rece the sam 

















specified, as also the quality of the iron in as that of the inside diameter of the ring 
castings. I also give the fit to be allowed, At page 24, Vol. 21, w be found partic 
using the words “good fit,” ‘loose fit,’ lars regarding the use of multiple washer 
‘driving fit,’ etc. For shrink and press thrust bearings which have great merit 
fits, give the difference in thousandths of when heavy pressurt re to be carried 
an inch Ed. | 

The drawing “oft betrays the man,” and 
the good, practical man is shown by atten Stamping Drill Sizes on Taps. 
tion to just these little details. He knows [Editor American Machi 
how to do the thing himself, and his office | hop me tt 
is to tell the workman how the job should \ d by the 
be done R. P. Kinc manag I et ource 

Indianapolis, Ind ! vhy some of 

—— thi l Tac I v« t ad yp 
Pressure on a Thrust Bearing. | t] ip d 

Editor American Machinist: ( f 1 all tay 

Given a thrust bearing as shown in the ( Oo ¢ early fi 
sktech, with dimensions as shown, the | 1 
shaft to be of steel, surroun yr material rl 

Z | 
~ St Steel 
a on 
B y 

f good grade babbitt n 1. would it ient, v me it 
be er to he end of shaft, a é é 
hown bv d 1 line ' e weal ‘ ‘ 

d tend t ] | n the ng ying 
teps 2. In gene A pre re pe oi f ! 
quare inch may safely be ed on a_ lect ( e. Evidently 
hrust be iring ( 1 v 

[here is supposed to be a s t para g t t plenty of 
el to the shaf the babbit nd connec pace t I I purp 
ng with a reservoir so he lubricatior I } & Sharpe 
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enter gage, one side of which contains 102 


figures; surface is about 


etters and this 
equal to that of the shank of a 3-inch 


hand tap. On the bow of a B. & S. mi 
rometer there are 415 letters and figures 
representing parts of an inch and their 
lecimal equivalents. Aside from the con 
venience of these two tables, it may be 
said that the stamping adds to the attract 
veness of the tool The same would be 
true as regards taps GS & A 
Some Mistakes. 
Editor American Machinist: 

I was introduced to a new expression 
in one of the big Western automobile 
shops, highly significant, brief and alto 
gether admirable. “Jack up,’ was_ the 


combination, as, “I notice a big lot of 


wasters at the cylinder testing bench;”’ 


manager addressing the superintendent, 


“better ‘jack up’ Johnson’’—Johnson being 


the foundry boss. “I jacked him up last 
night,” replied the super 


The AMERICAN MACHINIST’s proofread 
er needs to be “jacked up,” and perhaps it 
well to drill and tap, say, a 14 
skull, and give him an 
intercranial phosphorous injection, closing 


would be 
inch hole in his 
the aperture with a headless screw to pre- 
vent deterioration of the enclosed vacuum 
The hole should be drilled where the screw 
will not wear out the lining of the proof- 
reader’s hat, in case it slightly projects. 
Perhaps a mere vacation would be enough, 
but the 
and the “jack up” is sorely needed. 
Probably the the AMERICAN 
MacHINIst, Volume 26, No. 42, is the best 


number of a mechanical journal ever print- 


evidence of brain-fag is glaring, 


issue of 


ed, at least it struck me as that, in points of 
practical excellence and usefulness any 
way, and it made me sad to see, page 1453 
middle column, the final paragraph of the 
“Cast by J. E. Johnson, Jr., 
stultified by printing ‘ 
reads “If the 


Iron” paper 


‘surplus’ instead of 
‘surplus’ had 


difficult to 


“sulphur.” It 
been kept below .035.”’ It is 
understand how even a proofreader could 
have handled a .035 per cent. “surplus,” 
especially as he had been reading about 
sulphur percentages all the way through 
Mr. Johnson’s admirable article 

On the 1454, first 
near the top, the proofreader makes Zerah 
that shafts 


melted 


next page, column, 


Colburn assume engine are 


poured in a condition into their 


journal boxes, by printing “the journals 


must be cast in their bearings,’’ instead 


of “the journals must cut in their bear- 


ings.””’ Here the proofreader was fore d 
to add a verb carelessly omitted by the 
writer, he was not the one spare pains 
and labor, not he!—and so we have the 


pleasing spectacle of Zerah Colburn tip 
ping a foundry iadle full of fluid engine 
shafts into their journal boxes, printed in 
the American | 
construction. Isn't this frightful? 

In my own case, page 1461, bottom of 
am permitted to say 


great journal of machine 


middle column, I 


that, in many cases, the builders place four 
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half-elliptic springs between the rear axle 


and the chassis frame. I wrote that men 


dacious blunder in my manuscript, failing 
“axles” in my 


to change “rear axle” to 


own corrections. But what is a_ proof 


reader for, if he cannot make contributors 


Chas. Web 


1466, middle column, next to last 


In the watch-staff article by 
er, page 
printed instead 


paragraph, “‘belt-metal” is 


1 
who evel 


Good heavens! 
? If I did not 


f “bell-metal.’ 
know 


Woma read 


heard of “‘belt-metal’’ 


differently I would be sure a 


through these four errors. 

“Jack him up,” Mr. Editor, and don't 
let four absurdities appear again—very 
soon, anyway—in a single issue of the 
AMERICAN MACHINIS1 

HuGcH DoLNar 


{The fact is these articles were proof 
read by our professional proofreader, but 
were not proof 


by a misunderstanding 


read by the technical editor who handled 
them, and the incident shows very vividly 
and to our great annoyance the nature of 
some work that must be constantly done 
on such a journal and which is not done 


In ad 


dition to the mistakes noted there are the 


at all in ordinary newspaper work. 


following: 

Page 1424, first line of last paragraph, 
for 
middle of first column, for “pouring of 


“most” read “not”; page 1425, below 


grains of steel,’ read “forming,” etc.; page 


1451, middle paragraph of second column, 


for “precisely to those of silicon,’ read 
“precisely opposite to,” ete.; page 1452, 
near bottom of second column, for “‘dis- 


closed” read “discolored” ; page 1452, third 
column, second paragraph, for “down to 
read 
next to 


“down to .2 
last 
Ed. ] 


2 per cent.” per cent.” 
page 1453, 
“box” read “bore.”’ 


paragraph, for 


An Experimental Sand Blast. 
Editor American Machinist: 

Some time since it became my duty to 
demonstrate some theories I had advanced 
on the cleaning of small castings both in 
blast. The 
requirements out of the 
ordinary: the articles being of composi- 


side and outside by a sand 


were somewhat 
tion, it was imperative that while the out 
side should be properly cleaned, the pro 


cess should not in any way impair the 
color of the metal; with the inside the 
cutting through the color would be of 


no moment. The problem, then, was to 
design a blast which, while it would be 
a success as far as quality and quantity 
of work was concerned, would not have 
cutting force enough to mark the outside. 

Quartz keen edge and 
wonderful out of 
the question, so beach sand was substituted 
and this was returned to the foundry as 
soon as soiled-and made into cores. This 
reduced the to the minimum, 
gave a good working sand that did not cut 
the color in the time properly taken to 


sand with its 


cutting qualities was 


sand cost 


clean the outside of the article, and as 


there was practically no loss the cost of 
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the operation was only the labor of hand- 
ling 

The sand box, being of ample dimen- 
and being 


sions for one day's supply, 

placed four feet above the mixer, gave a 
gravity feed, keeping the mixer full at all 
times in the rear of the air tube opening, 
from which place it was carried by suction 
into the rubber hose (34-inch garden), 


then by the force of the air through the 


small tip in the nozzle on to the work. A 


whistle valve was placed in a convenient 
position for connecting with a foot treadle 
and admitted the air as desired into the 
mixer through an opening about .046 inch 
diameter in the end of the inner tube, the 
area being .0017 of a square inch. One 
end of the rubber hose being forced over 


the corrugated end of the mixer, the other 
end was fitted 
supplied with tips made from 3g-inch steel 


with a nozzle which was 


drilled with a 


rod, 5-64 inch drill and 
countersunk on its inner end, the other 
end being left as it came from the screw 
machine. The cost of these tips was a 

















\ 
‘} AR 
\ St 
| = 
4 t— 7 x 
— = 
: 14% Rubber Hose to Sand Box 
+ d i'¢ =- ~ 
A m Ma st 
oo — 
¢ $ 
"> é 
Pipe Thread 


AN EXPERIMENTAL SAND BLAST 
very small item, they being only 34 inch 
long and requiring no finish save drilling, 
and we found, quite contrary to our calcu- 
that 


wear nearly 


lations, these soft steel tips would 


as long as those made from 
a high carbon steel and hardened 

The available air pressure being but 40 
pounds per square inch at the compressor 
and the air inlet being of such small di 
mensions, there was but little drain on the 
storage tank and proportionately small in- 
The 


blast cleaned away the glassy-like scale 


crease of work for the compressor 


that is so hard on the cutting edges of 
tools, increased the length of their wear- 
ing, overcame the frequent grinding and 
consequent resetting of the tool and left 
the work in far better condition than for- 
merly. 
While this 
signed to prove the truth of a statement 


arrangement was only de 
and therefore made as cheaply as possible, it 
reduced the cost over the old method very 
satisfactorily, as well as increased the out- 
put per day. The sand box was attached 
to the side of the room by brackets and its 
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bottom was about 4 feet 8 inches above being, respectively, two and three inches S ( va wh 
the work bench [he bottom was made The body of this tool is composed of a gainst t thr ‘ J act 
with a 30-degree slant and terminated in shell a and plug both of which are made locking f ( t l} 
, round outlet of sheet metal large enough of machine steel and cass hardened. Part ew 
to snugly fit a 1!4-inch rubber hose, the a@ has a shanl which fi he turre 10 \ 
the end f the ] ng attac hed to the f the m nd w sp vided w 
mixer body vn by the dotted lines 1 screw t 1 g and g \ 
1 secured place by hose clamps \ hrust g S . 
box having cap y f 4 cub lade f . d , ‘ 
f has been found amy for ie day ell a f 1 fror \ Fic 
k at one filling \\ H E t 


A Pair of ‘‘Morphidites’’ and Their Uses a . JS ) 


Editor American Machinis \ 
[The 8-inch inside calipers shown in thi ; ™ ' SS ‘ ‘ 
tc! ire intended S I easuring \ HA 
work in the lathe that is less than a halt ) 
( One point of the caliper is mad 
go Ss Be give a greater sweep t 
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A PAIR OF MORPHIDITES AND THEIR 





opposite point. The calipers being set a 
scale (as scale measurements are accurate [* 
enough for the majority of work to whicl -— \T 

—_ . 7 J 


ble) the long point is held 


~ 





they are applica 





again the high part of the tool, measuring 

to or feeling the work with the opposite 5 Picning 
point. These calipers may be very accu ie 

rately set by adding to the required siz¢ TOOLS WITH INSERTED \ EI 


the distance between the double points and 
setting the vernier or other measuring de angle of 30 degrees from the center line, 2, it being « table N 
vice accordingly, the transfer being made and plug b is tapered to fit, the two parts n It | ne advantage ‘ 
from the inside caliper points. With a beings screwed together, as shown By boring tool, namely: it can be adjusted 
little care any given size may be very cot constructing the body in two pieces it is an size, it has inserted cutters whi h can 
rectly made ae this manner C < easy matter to form the slots for the three made of high-speed st f so desired 

—_—— flat cutting ols. these slots being end [The adjusting of the cutting tools to m 
Some Tools With Adjustable Inserted Blades. = milled in ) by holding the latter at a 30- pensate for the wear here accomplished 
Editor American Machinist degree angle in the milling machine. When with the threaded ring a which fits tl 

Fig. 1 shows an adjustable tool designed both are screwed together a nice rectangu body b and bears against the 1 
by myself for boring and counterboring lar hole is the result. The boring reamet he latter aré x inch, necessitating 
to the end of b, and back of it rectang ] f each through the 


holes at the same time, the two diameters 1 screws on to the 





1530 


body. So four slots inch wide are 


inilled through bp, 


legrees with the center line, after 


and at an angle of 30 


which a 


dovetail is milled in the upper part of 
each slot, allowing 34 inch of the 14-inch 
cut to remain undisturbed Then, after 


fitting a piece of steel tightly into each of 
these dovetails, four neat rectangular holes 
are left. Through each of these dovetailed 
pieces are tapped two holes for the head 
ess screws d. Through the entire length 
of the body 


iong pieces being turned. 


is a hole which permits of 
The ring a is 
knurled, has a spanner wrench hole, and is 
that 
against a copper shoe fitting the thread on 


clamped by a headless screw bears 


the body. Both a and b are made of ma- 
chine steel and case-hardened. 

The tap shown in Fig. 3 is so construct 
ed that the 
worn the threaded blades may be adjusted 
the 


leaving a tap as good as new. 


when forward part becomes 


forward and worn part ground, thus 
The body a 
has four slots milled into it to receive the 
through the 


center there is a hole the forward part of 


‘utters, and longitudinally 
which is tapped out to receive the screw b; 
this hole 
rectanguar hole through the body for a 


it right angles with there is a 
piece 


The 


body is in 


hardened piece of steel c, which 
holds the threaded ring d in position, 
the 


length about twice the thickness of c, so 


rectangular opening 1 


'y means of the screw b the plate may be 
forcing in turn ring d upon 
of the 


ecurely To 


forced back, 


the taper blades and locking them 
assemble the tap, place the 
chasers in position and screw ring d upon 
them, bringing the rectangular hole in the 
ring in line with the hole in a; then insert 
On the end 
a pilot to fill the 


thus holding the plate in position 


the piece ¢ and the screw b 
of the latter is inch 
hole 


and allowing the ring to revolve around 


in ¢, 


t, a groove being cut, as shown, around 


When the 


properly adjusted, the screw is run in until 


the inside of d chasers are 


t has pushed the ring up tight on them, 
The ring is 
When a 
new set of blades is required, remove the 
and fit 
slots, then threading 
After 


cutting and before taking the chasers from 


thereby clamping them fast 
of machine steel case-hardened 
and ring d, 
the 


screw, part « new 
pieces tightly in 
is in the case of an ordinary tap 
the body, number them 1, 2, 3, 4; then 
harden, and surface grind them to a nice 
sliding fit in the slots, and assemble the tap 
Tos. M. Stanet 
Sand Blasting Castings—Various Shop Uses of 
Compressed Air. 
Machinist 
to be machined should 


Editor American 


Castings that are 


first have the scale removed, and pickling 


usually 


resorted to. Pickling has cer 


tain disadvantages. However much it may 


1 
} 


favor the tool, it certainly does not favor 


the machinist who has to breathe the dust 
which accompanies the cut. Pickling also 
takes time and sometimes has to be omit 
ted on a “hurry-up” 


job. Again in ports 
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and other cored work it may be essential 
to remove every loose particle, and pickling 
makes no pretense of doing this. 
standard method 


There is, however, a 


which should be used more than it is, and 


that is sandblasting. This is in many re 
the ideal if compressed air is 


available. <A 


“while you wait,’ and when it is 


pects Way 


casting can be sandblasted 
done it 
is in perfect condition for the machinist 
All scale is thoroughly 
that in 


there is 


removed, includ 


ing ports and cored spaces, and 


no dust to loosen subsequently 


and work into cylinders, etc. I have fre 
quently used a forming tool direct on such 
the 


to endure 


castings, and there is besides only 


characteristic dirt of cast iron 


| do 


secondary use of compressed air in a ma 


not know of a more satisfactory 
chine shop, and in fact I know of one shop 
where a compressor was installed for this 
special purpose. 

This is all I started out to say, but while 
on the subject of compressed air I would 
like to mention a few more uses of it. | 
have used an arbor press made of an old 
cylinder and piston with compressed air 
It offers an easy way of ob 


flame It 


for power. 


taining a very hot gas beats 
blowing through a pipe and the broken 
shop hand bellows as a means of removing 
chips. It is a satisfactory substitute fo 
a brush in cleaning a lathe. There is at 
least one sprinkling system in which the 
pipes are filled with compressed air, the 
The 


brazing fire might be mentioned as anothe: 


water following only when in use. 


application of compressed air and one 


advantage a 
Sandblastine 


might be used with 


deal 


is the way to clean a 


which 
great more than it is. 
brazed piece 

These are a few uses of compressed ait 
in a machine shop, and doubtless anyone 
the list 
think 


will 
that 
shops could consider with advantage thx 


over note many | 


on going 


have left out. | a good many 


installing of a compressor r. A.B 





A Pioneer Pumping Engine. 


Che first triple-expansion direct-acting 


installed in this country 


city of Concord, N. H 


This engine, which was 


pumping engine 


was put in by the 


eleven vears ago. 


manufactured by the Worthington Com 
pany, of New York. was designed to sup 


ply two million gallons of water’ per d 


The population of Concord ha WW 

creased, however, to 20,000 nhabitan s 
and it was found desirable to increase the 
pumping equipment ro this end a du 


piicate engine has been ordered from thi 


company named of the same size and type 
but embodying the improvements whicl 
have been made in pumping machinet 
during the period The steam ¢ le 
re 9, 14 and 22 inche + diam nk 


the water ends, which are of 
and ring pattern, are provided with 12 
inch plungers, the stroke being 18'% inches 
The steam pressure is 100 pounds, and the 


water pressure created by the pump its the 


same. The pump receives its water supply 
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by gravity from the Merrimac River at a 


pressure of 50 pounds, and pumps directly 
into a reservoir from which the city re 
Recently some interest- 


ceives its supply 
1 the City 


conducted by 
| 1 yse 


brought together into one 


ing fire testS were 


Fire Department lines from six 


fire plugs were 


j-inch nozzle, from which a stream was 


thrown 269 feet horizontally and over 200 


feet superintendent of 
Hast 


the 


vertically The 
vater works at Concord is Mr. T. C 
ngs, who was in charge at the time 
riginal triple-expansion pumping engine 
was installed 
The Willans Central-Valve Engine Manufactured 
in Pittsburgh to the Metric System of 
Measurements. 

The Bradley Manufacturing Company, 

ra. 


under license for this country and South 


t Allegheny City, s manufacturing 
America, the Willans central-valve engin 
as made at Rugby, England, by the Will 


j 


ans & Robinson Company, whose works 
ind methods form the subject of an article 
Che Bradley Com 


the 


at page 613, Vol. 24 


pany are maintaining strict inte! 


changeability of parts for which the Will 
ans engine has become famous in Europe, 
and have built and equipped a very excel 
lent machine shop for building them with 


the required degree of accuracy and re 


finement. As showing what can be done 


in this line, they have supplied some parts 


tor at least one running on this 


engine 


side and built at Rugby, the parts going in 


ind fitting perfectly on arrival, thus indi 
cating that the degree of precision arrived 


at not only makes the American built 


interchangeable among themselves 


vines 


but also interchangeable with the English 


built engines of the same size 
The Bradley 
h 


lave been having 


Manufacturing Company 
with 


We 


some experience 


the metric system which is interesting 


ill know that all the recently designed 
izes of the Willans engine are built to the 
netric system, and the drawings which 
ime from Rugby were made and figured 
that system The supe rintendent they 
first had was opposed to the metric sys 
tem, and when the question of changing 
ll! the drawings over to the English sy: 
tem, or building the engines to the metric 
system came up, his influence prevailed in 
rr of the English system. and the worl 

of changing the drawings was undertaken 
For some reason that superintendent did 
not stav. and now an officer of the com 
pany declares that the decision to chang 
the drawings over to the English system 
was the greatest mistake they had made 
They changed back again, and are now 
nuulding the engine to the mett ystem 
s they are built at Rugby, and declare that 
ere is no trouble whatever loing so 
Phe en work to the syste yparently 
with at least as great facility 1 to the 


and everything goes along 


as that 


English 


moothly, so far is concerned 


Some of their crankshafts are made and 


outside establishments In 


finished by 
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such cases these establishments require neers and other societies would themselves 1902, he readily « \ 
hat the drawings be figured in inches. fill several large volumes first cle ( 

This is done simply by translating the fig Dr. Thurston was ready, elegant and vublicat 

res, and, we are informed, constitutes ab suggestive speaker, and s speeches for he expressed d 
lutely the only difficulty encountered speci occasio1 nd in the discussions permitted \ I for our fit 

Of course it is clear that the circun before the societies were themsel\ nota 1 ¢ 
tances of this case are somewhat unusual, ble contributions to engineering and gen ind edly 
nd the conditions for the use of the met eral literaturs He w in the front ranl he lived to t Q f g 
c¢ system are more favorable than in a_ of the engineers of the world and had beet ’r. Thurst wa e xg 
ise where drawings are to be made in honored with degre nd titles from uni qualities of human nat Way 
tead of being ready-made; but at the  versitics and learned societies upon both f ( g ( ( 
ume time it is obvious that if the difficul sides of the water. He was prominently f 
ies Of using the metric system in a ma identified with the American Associatio1 peared ( g $07 
hine shop were anything like as serious for the Advancement of Science, and a voluntarily writtet f he f 
s they have been imagined to be by some’ such one of the editors of Science He hat he had had b \ 
vho have never tried it, the drawings was much in demand as a speaker upon a ertain English firm v VI 
ould have continued to have been’ occasions in which engineers were gathered Ss part gh regard f g S 
ianged to the English system, or the in- together, his addresses being always grac« ind \ g ( f 
roduction of the metric system in this ful as well as thoughtful tive g \ g 
Pittsburgh shop would now be bitterly re He was a man of whom it mig ppealed t 
eretted, instead of, as is the fact, looked said that he would have beet iccessf By | 
upon with entire satisfaction, tempered in almost any line of wo it he ‘mig sion of eng g u aT 
mly by regret that it was not adopted at have chosen f \ nine be \ g d 
the start personal 1 

Robert H. Thurston. \ company , 

Dr. Robert H. Thurston, director of nd operate \\ o the 
Sibley College and first president of the St. Louis Exp vines R 
\merican Society of Mechanical Engi vor f , 9 
neers, died suddenly at his home in Ithaca, 1 er f e 
Sunday evening, October 25. He died on R W. | & ¢ 
his birthday (he was sixty-three years old), estimated , iy of 
ifter having taken a brisk walk and whil out $125,000 | \ re | 
sitting waiting to welcome friends who he dire Mr. L. V.R whic 
were to dine with him and iffer their sup¢ ite | { r tio! t ( 

mgratulations and good wishes whee ( \\ | 

Dr. Thurston was born in Providence, ibsequi g ( 
R. I., and was graduated from Brown r ' \ 
University He served in the Engineet Chicag 
ng Corps of the Navy during the Civil 
War, and at its close became a member of | | "ee & 
the faculty of the Naval Academy at A1 Drill W G 

p lis He became Professor f Eng p! oT nt 

ering at Stevens Inst e in 1871 and f 

k the directorship of Sibley College 1 ’ ( f 
R85 The American Society of Mechar eng { 
Engineet was laugurated in I8so g 
d he held the presidency f t vears ’ 
n honor whicl een conf 1 up eng 8 16 
ne of his cee 1) fal p 1 ! r d 
a busy man, and as an expert in eng he p sed a f ( 0 

eering lines he did a vast amount of ex remarkable \ | f 
ellent work outside his constat ficial th ew f vays alfa 
luties. He w the ithor of f ble and comp | 

th outhoriey, : whe e: He served . | 

Conversion Tables of Metric and British rds app » — K N \\ \\ 

United States Weights and Measures” government 1 g I eng » 4 

Materials of Engineering,” inthree parts; meering mattet f ng 

ric and | s Wo I M ery d nat I a , 

1d Mill Wo The Development of Proof vaults for d States Gover a 

e Pl sophy t Steam Eng \ lent d ) ( me 

d-bo f Eng d B St f New \ 


\ Manual of the Steam Engin Rob 4539 : 
; — = ted _ 4 x wx Ma 
| on s Lite nd 1 R Phe t 
HINIS t d helped 
\ _ 7 \I ( Pr \I 
il ‘ i \ 
oe ne H emaine 
id the Law t | gcetics ( \ Man , 
gre frien | ntrib 
al f Steam Boile: H edited uted to its « serie Fear 4 ould One of { 
Reflections on the Motive Power of Wher asked to write the article whicl vinding 1 N 
Heat,” by Carnot His contributions to appeared at the opening page of our twen me otl f \ g 
f the Mechanical Engi tv-fifth anniversary number N mbet iller f | 
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Epidemics of Information. 
who have been familiar with the 
AMERICAN MACHINIST from 


hose 


pages O 
the beginning, or through any period suff- 


1 
the 


invariably notic 
the 


practical 


ciently long, have 


bunching of current in 


grouping or 


the knowledge 


formation, 


of trade materials and methods, which it 


has been the business of this paper to 


dispense. There has never been continu 


suusly an even or apparently equitable ap 


portionment of 


space to the various topics 


It has frequently happened that ime one 


pecial process or device or line of tools 
or of manufacture has usurped and held 
for a considerable time a domineering 
prominence There has never been a 
smooth and even flow of progress, but a 
uccession of waves and surges has swept 
wer the trade and the function of this 
paper has been to serve as an indicator 


and recorder, and its pages have, t 


at times had much about some things and 


little or nothing about others, though all 


in a way intimately touching the vital con- 
That I 


cerns of the trade this has been so 
due to the 


no action or 
volition of the 


In this matter they have been led or driven 


has been in way 


conductors of the paper 


and they could not have 


the 


by the times, 


phases of actual 


It is well for 


truly represented 
progress in any other way 
our readers and students to understand 
this grouping of the events of progress 
and to catch the successive details of nov 
elty and interest when they are most prom 
inent and do this and 


reap thereby the greatest benefit that can 


assertive Some 


be had, while some others at the same time 


be complaining that we have ‘too 


It is well to look out 


will 
much of one thing.” 
when that going, 
the time of special opportunity to the few 


cry 1s for just then is 


who will be found to be the leaders or 
in the way to become s There have 
been successively “too much” of a great 


many very different things in these pages, 
and that each has had after all only such 
a short run is a proof of how rapidly the 
trade has advanced. So long as it is real 
and practically useful information that we 
have too much of 


are giving, we cannot 


that kind of good thing, and we are not 
much given to repetition Some topics 
in which we have dealt largely for a time 
have been entirely superseded and have 


dropped out of sight, and it would be 


absurd to be treating of them now even 


idea of maintain- 
The 


in trade topics have followed rap- 


meagerly in any absurd 


ing a decorous balance of matter 
changes 
in character. 


do in the 


idly and have been twofold 
We have had different things t 


shops at different times. It would be ab- 


surd now to be showing the details of 
bicycle manufacture, but there was a time, 
for a time, when that was the uppermost 


When we 


bicy cle it 


topic were having “too much” 
of the 


telling of the marvelous developments and 


was still too early to be 


the multitudinous applications of electric 


ity in the details of shop practice, but that 
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is still having its chance 


“too 


has since had and 
and has perhaps not yet reached the 


much” stage. Electricity, in the manufac 


ture of its apparatus and appurtenances 


brought many strange jobs to the machi 
] 


Successlvely 


ist, and these have 


treated of; so, not only in the different 
vork to be done, but also in the different 
ways of doing work, one thing has f 
lowed another, each holding the board 
long enough for the many to come t 
know and practice what at first has beet 
known only to the few his process 
widely spreading he knowledge fa 
portant and ady reous detail of sl 
practice seems to b now n full Swing 
the matter of the grinder, and the wo 
will not be complete until we have “too 
much” of the grinding machine, which we 
certainly have not yet. In this matter of 
dispensing shop information through thi 
trade journal only “too much” can pos 
sibly be enough. Too much in the paps 
will never necessarily mean too much in 
the reader, for very few will absorb al 
of it 
Savings Banks Statistics. 
This journal has for many years cot 


tended that the savings bank argument 


prove the prosperity of workingmen wa 


being overworked, and this is being done 


now, if we mistake not; figures being 


given that show great incr ase of deposits 
this solely 


and increase being attributed 


to increased savings by workingmen. It 


has, however, been repeatedly shown that 


such conclusions may be very far from 
correct. 

In some communities, especially in the 
smaller towns where those who are not 
engaged in retail trade are for the most 
part workers in one vocation or another, 
it is probably true that nearly all of the 


savings bank deposits may be made by 


workingmen, but in cities of considerable 


size this is by no means true. It has been 


conclusively shown before, and more ré 


cently again by both the Massachusetts 


and the Connecticut statistics, that savings 


bank statements showing “‘average numbe1 


of depositors” and “average amounts of 


deposits” are, though generally correct 


enough in a technical sense, very mis 
leading, if one attempts to draw con 
clusions from them as to the number of 
workingmen making deposits and_ the 
“average” amount of their savings. Finan 
cial conditions have for some time beet 
such that a great many of the minor cap 


those who for one reason or an 


italists 


other have been unable to “get in on the 
floor’’ and 


prices were generally at an abnormally high 


ground have believed that 


level—have sought such relatively secure 
as are afforded by th 
While 
th 


amounts they have placed on deposit hav: 


places of dep sit 


closely restricted savings banks 


these have been few in number, 


done much to pad “averages.” 
That such deposits have been considera 
ble the 


is shown by a circular issued by 























30 Wall street, 


New York Chis circular is designed to 
ittract deposits from the class of peopl 
referred to, and in it is the following: 


‘Savings 


‘ompany’s facilities in many ways of 
greatel! i itage than | Saving an 
I) S s C4 ] € I ¢ \ ») are 
W sing ngs Vallks AES I 
investment, and who are compelled to a1 
inge their deposits so that the lawtu 
YWaximun C1 dad ti 
n individ int ex 
cecded ( ccomp ( S 
liffe 

This mea f urse tl whet mat 
is, say, $10,000 which he wishes t nves 
in this manner he does it by getting a 
much of it as possible into one bank by 


using different names and then gets the 
banks He thus 
in statistics as many different “wo 
1 


rest into other 
men” and helps very materi: 
the “average” of their deposits 

We think it is likely that a greater num 
ber of workingmen have during the past 
f w years been able to lay by a little money 
for the inevitable rainy day; all the better 
men have been fully employed—many of 
them working as much overtime as they 
could stand; but we put little faith in sav 


ings banks statistics as bearing on 


matter 
Engincer’s License Law in Ohio. 
\ccording to a press report, the law of 
Ohio requiring stationary engineers to pass 
an examination for license has been de 
unconstitutional Donahue 


clared Judge 


in his decision said that the statute works 
a hardship against engineers who by ex 
perience have become perfectly competent, 
but who may not be able to answer some 
of the technical questions 

If the law of Ohio is so drawn as to 
bar out really competent 


engineers, it 1s 


of course a good thing to have it annulled, 
but there ought to be no doubt as to the 
right of a State or a city to so regulate 
the employment of engineers that unsafe 


men will be prevented from being placed 
in charge of steam plants, which 
of ignorance or neglect may 
dangerous than a_nitro-glycerine = stor 
No such law should aim at insur 
ing efficient engineers—1t. ¢., engineers wl 


W il] 


from the 


house 
get the best 
plant—that is a matter 
employer himself to look out for, and at 
engineer may be perfectly sate and entirely 
unobjectionable fromthe public's st 
ind yet know nothing of hydrocarbons 
idiabatic expansion, isothermal lines 
he refinements of valve setting 

The State of Ohio and every other Stat 


1 


should have the power to say that a man 


placed in charge of a steam boiler should 
know 
avoid making it unnecessarily dangerous 
and that is as far as any ense law 


should go 


enough about its management to 
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Some New Things. 
\ TUBE BENDING MACHINI 


The cut shows a newly patented device: 


for tube bending having several novel fe 
ires. It is not merely for « cular bending 
ut may used for other « d 
ited by t s] ) ! e guide p ‘ 
| ’ 2 It \ 
f 
) oe) 
<a r 
een De 
f ee — + 





a : « M 
\ rU BI nme N N \TA Hi NI 
tubes, such as occur in brass band { 
ments and elsewhere, by using suitabl 
formers The two separable sections 
and B, held together by screw a, torm 1] 


semicircular groove in which the tube 


bent. The sections are made separable, 


that tubes may be removed even when bent 


1 


with the lines carried beyond the paralle 


Che jever which carries the pressure roller 


is fulerumed on the central pin f, but the 
hole in the lever 1s elongated to permit the 
outward as it 


lever to play inward or 


carried around the former Phe 


held 


pressul 


‘ ° 


roller is close to the former a 


i 
« 
‘ 
( 
r 
t 
‘ 
upp ul 
g down 
noved aw: 
winging 1 
‘ rn t 
" { 
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‘ rou v ‘ ‘ (y rt i 
which bears against the inncr surface ot ge three rated an 
the guide / lo bend a tube the leve rse-p 230 re 
carrying the rollers is moved around a pect t n 
far as it will go to the right and the end of speed rs, f 
the tube is inserted at 1, the key at & being her ing cured by mea 
nserted to draw it up snug, and the tubs f ba g haper h 1 I4 
| | foot bec ke; the trave 


is bent by pushing the lever around to the 








118 inches; the maximum 
144 


The machine 


of the 


saddles 1s 
} 
i 


distance between tools is inches, tli 


minimum distance 26 inches. 
one of a lot 


weighs 14,000 pounds, and 1s 


if tour double-head traverse shapers r¢ 


cent the Cincinnati Shap 
to the Lo 


Mo: 


y supplied by 
Company, of Cincinnati, Ohio, 
comotive & Machine Company, of 
machines being 
s the 


fourth was a 


eal, Canada, two of thes« 
helt-driven and of the same capacity 
the 


illustrated, while 


24x18-foot motor-driven tool 


\ MOTOR-DRIVEN VARIABLE-SPEED PLANER 
lhe half-tones give front and rear views 
of a 48x48-inch motor-driven planer built 
by the Cincinnati Planer Company. This 
planer embodies one of the most desirable 
features of modern practice, a constant re 
turn speed, which means, of course, tli 
highest practicable, with an instantly vari 
able cutting speed, according to the cut or 


\ col 
stant high-speed standard motor is used 


the material of the individual job 


and this is geared (one ot the gears of 
raw hide) to a constant-speed driving 
shaft. The return motion of the planer ts 


belted direct to this shaft, and it carries 


also a flywheel to relieve the motor when 
the reverse occurs In front of this con 
stant-speed shaft is another which carries 
the pulley which does the driving for the 
These 


nected by two trains of gearing, each giv 


cutting stroke shafts are 


con 


ing two speeds, and by their combination 


four different speeds are secured rl 
gear connections and the resulting speed 
are changed as desired by means of the 
two long levers hanging down at the side 


the changes being made without stopping 
anything \n index plate, not shown 
here, indicates what speed is being used 
The machine here shown was arranged 


tor cutting speeds of 20, 25, 30 and 38 feet 


minute, 


pet 


Che 


with a return speed of 72 feet 


arrangement has been applied to all 


the sizes of machines built by the com 
pany 
4 = ——EE 
Industrial Education in Europe. 
Ernest L. Harris, commercial agent ot 


he United States at Eibenstock, Germany 


reports to the Government on the above 


subject, from which report we abstract as 


follows 
ITALY 


rechnical education in Italy during the 


past few years has made rapid and praise 


vorthy progress \s long ago as 1880 the 


Government appointed a commission to 


thoroughly study this 
Phere 


the world which has more 


Italy 


question in a 


1 its 
details is perhaps no country in 
extended hous¢ 
industries than Phe silk industry 


the manufacture of hemp and tow, the 


twisting of baskets and braiding of straw 


hats, for example, furnish employment t 


nany thousands of people in their own 


home S 
industrial and 


the 


Having the combined 


agricultural interests of 


the Italian 


country in 


view, Government during the 
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past twenty years has gradually established 


a system of industrial schools which to 


day extends all over the country, and one 


to be found in every village which can 


boast of having an industry of any kind 


They receive subventions from the state 
and are under the control and supervision 


of the Minister for Agriculture and Com 


merce 

The majority of these schools are divid 
ed into four departments, the branches of 
industry taught depending, of course, upon 
particular industry which has taken 
The 


for example, are as 


the 
root in that locality departments 1n 


the school at Biella, 
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practical workshops connected with many 

of the schools 
HOLLAND 

Ambacht 


skillful 


school, or 


‘| he 


school, in 


industrial 
Holland 


practical workmen for the different trades, 
] 


educates and 


such as cabinetmakers, blacksmiths, lock 


smiths, carpenters, etc Instruction 


divided into three departments, as follows 
(1) Elementary instruction; (2) theoreti 
cal instruction for carpenters and archi 


tects; (3) Practical instruction for ca 


inetmakers, locksmiths, ete 
of the best 


the Ambachtschool in 


schools of this 


One 


Rotterda 








MOTOR-DRIVEN VARIABLI 


follows: (1) Public and private archite 
ture; (2) mechanics and mechanical in 
dustries; (3) weavers and mechanical 
weaving; (4) wood carvers and art indus 
rie 

Chere a&r¢ also i¢ Le 4 | ndu { 
‘hools in Italy which give special training 


to students who expect to iate then 


issoc 


selves with the glass, iron and 


1 
} 


marble 
her industries of the « ; 


t 
at 


ountry 


h ] 
LOOT 


jects taught in this class of sc 


follows: Italian, history, natural history 


agriculture, French, physics 


geography, 


} 
| 
I 


shipping, arithmetic, drawing, chemistry 


Che course lasts four vears, and there are 





ae | 


| 


i" 








SPEED PLANER FRONT 


theoretica and practic aep ich ar< 
ittended by students belonging to the fol 
lowing trade Carpenters, painters, cop 
persmiths, brushmakers cabinetmakers 
vlacksmiths, ocksmiths, masons, met 
vorkers, coopers, furniture makers, ston 
shops connected with the scl | ( 
equipped, p rhaps, than ar 1 f this 
‘lass in Europe 

Similar Ambachtschools it in 
\rnheim, The Hague, Groninget trecht 
ind other cities of Holland 

RUSSIA 
Much has been done for technical edu 











October 29, 1903 AMERICAN MACHINIST 154 


cation in Russia \t different periods root in Sweden and Norway. The topog founded a small school in tl 


throughout the nineteenth century, techni raphy of the country, the climate, and the f Nestve: \ll his energ were d 








‘ S ¢ ( ~xICS W if ‘ i ‘ 
cal schools with advanced curriculums conditions surrounding agriculture in gen ward classifying the differet nd 
were founded in Moscow, St Petersburg eral have produced a state of affairs favor ind trades and hous ndustt \ 
Helsingfors, Riga and other cities of the able to such industries eW f foun g schools al ve 
empire Industrial schools, however, fot Industrial education in Sweden = an ountry wherever the me mig r 
apprentices—such as exist in Saxony, for Norway is chiefly connected with the pul tematically taught and fostered. H 
example—are but little developed 11 lic school system of the two countries, at fort ttract { ttentio1 f the ¢ 
Russia. The same is true of technical edu there is scarcely a town, large n ( 
cation on such an elevated plane as that vhich is not supp! ed in this re spect t) nm? 

| targht in the German universities of Chat course of instruction given, on the whi Phe industt ‘ n Det 
ttenburg, Darmstadt, Dresden, et n these schools covers the folowing s1 dav p 1) ntion t ‘ 
Instruction, however n the class of Jects \rithmetic, architecture, painting g g 
chools above mentioned is thorough, and English. bo eeping, geometry, eng 9 | 
in no country, with the exception of H ng, drawing, French, modeling, machit 


nd ‘ 
u I 
( 
j f 
epre n 
e div 
\ | f 
| ‘ i on | 
\lecl (2) ‘ 
vy ry Chem ‘ 
Imat 
| WW } witl thie 
t ( v he ipared w 
aX I \ Tic ‘ 
} . 1 
develope 
, 
Che indus f Switze ‘ 
' 
lave left the mp the industri 
! che ' 
t the coun a " erially ter 
piac ge S\ inuf re nap 
i 
I ( hy \\ ‘ ice bbor 
! k clocks of otl 
' ’ 
px es here are industria 
I Wi making 
Ca | cle. ( 1x-«d | ma ete th 
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| if Working cl ) 
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| Led nical e¢ 
it lo-day there are 
| du sh tai eanion: 
rt é numerou p 
Cla I ( v Voor irving 
| > - I prac ca 1 ! 
——— _ =— ie cath I . nachinet y 
MOTOR-DRIVEN VARIABLE-SPEED PLANER—BACK cae, 
| \ustria bety 
land and Germany, is the system of practi nstruction, materials of rit t {00 and 506 t hools of all « 
cal demonstration better developed that g.aphy, German nd grad \ need technical educatior 
in Russia. The schools, for the most part DEN MARK ty be n the polytechnicums of Vic 
wherever practicable at least, are connected In 1868 a Danish officer named Clau at Prague, Brunt nd Lemberg 
with large factories, where the student r Kass made a thorough study of thi nin A 
ceives wages for the work actually pet ditions surrounding the hou industt d f 
formed, the same as a common laborer in the country districts of Denmark i , rsity or polytecht 
| Che tendency in Russia at present 1s to nvestigations led him to the cor 2 
establish middle-classed industrial schoo every eff ul le $) sp 
with workrooms where apprentices may to preserve the house industries, but t u vorkshops; (5) primary 
learn such trades as that of blacksmith system of education should be imtroduces st vhere 
locksmith, cooper, carpenter, cabinet whereby the youth of the country might x ning nd on Sunday 
maker, etc receive training 11 the trade It rdet tecm t le museum In connection w 
SWEDEN AND NORWAY to put his theories into practice, he re vhich instructior givel genes 


1 


House industries have also taken deep signed his commission 





average industrial school 1s support 
but the local authorities 


most 


tate, 


and private individuals in cases fur 


nish the schoolrooms with light and heat 
FRANCI 

Technical education has been the sub 

ect of much attention in France sinc 

1878. In addition to the technical univer 

sities and technical schools for roads 

bridges, mines, and civil engineers, there 


re industrial art and trade schools for 


textiles, tobacco, powder, clocks, gloves, 


porcelain, and every other article of manu 


facture in France which has claims to any 


mportance 


There are many industrial schools in 


which are worthy of special atten 


This is true of the 


france 
Cluses, 


iS¢ 3 fi yr 


ton one In 


which was established in 


Savoy, 
the clock and watch industry 
The 


ire numerous, but they 


industrial textile schools in France 


have not all at 


tained the same degree of efficiency. When 


\lsace belonged to France the industrial 
textile school in Mulhausen was consid 
ered a model of its kind. When Alsace 


vas ceded to Germany in 1871 the French 


Government established in Epinal and 
which 


Mul 


Rouen 


Rouen two industrial textile schools, 


to day are Superior to the one im 


The 


ars, and the curriculum ts as 


hausen course of study at 


1 


ists three ye 


follows: First year, mathematics, physics 


chemistry, English and practical work in 


laboratories; second year, weaving, spin 


materials, German, and draw 


ning, raw 
ng; third year, applied mechanics, dyeing, 
irt of making sampl Italian, and ma 
chine construction 

Similar schools have been founded by 


and 


Lille, 


of Roubaix gave the lot, 


the government in Roubaix 


Lyons. The city 
library and furniture, while the state erect 


Both city and state sup 


ed the building 
port the school with annual subventions 
In all the 


stress 


industrial schools in France 


great is laid upon practical instruc 


tion in workshops 





Technical Publications 
“The Manufacture of Iron and 
Tubes.” By E. C. R. Marks. 
enlarged 156 5x7-inch 
133 The 
Publishing Company, Limited, Manches 


Steel 
Second 


edition 


pages 


with illustrations Technical 


ter, England. Price, 5 shillings 


The author collects together in this book 


brief descriptions of all the methods of 


pipe 


that 


making by forging or drawing pro 


cesses have attained any prominence, 
his retrospect going back to the time when, 
introduction of illuminating gas, 
only available 

Most of his 
information is obtained from the study of 


old 


on the 


old gun barrels formed the 


tubes for conveying the gas 


patent specifications, and he includes 


the invention of the processes now univer 


sally used for making both butt and lap 


welded gas and water pipe, as well as the 


modern processes for making seamless 


tubes. He appears to be well versed in his 


subject and gives the different 


processes 
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in due perspective with proper recognition 


f the difference between those which have 


become bases of the tube industry and 


those 


or which have served as steps in the pro 


which have historical interest only 


cess of development of accepted methods 


and 


“The Practical Testing of Dynamos 
\ ” By C. F 


\lotors 
with 8&3 illustrations 


Smith. 231 5'4x8 
The 
Man 


Price, 5 shillings 


, 
inch pages 
Scientific 
~heste r, 


Publishing Company, 
England 
Chis is a very useful and practical book 
is limited to continuous current 


this it 


Its scope 


thoroughly 


machinery, but cover 


ind well. The reader will, of course, find 
some knowledge of electricity necessary in 
order to read the book, which is very mild 
ly mathematical, and abounds in practical 
It can scarcely fail 


hints and suggestions 
to be useful to all who are engaged in test- 


ing electrical machinery, as well as to 


others whose interest in electrical machine 
rv is of a more general character 

Personal. 
\. Colledge has been appointed 


Dr. Wm 


Dean of the American School of Corres 


pondence at Armour Institute, Chicago 

F. Mandon, of the 
tool department of Fenwick Freres & Co., 
1 this 


manager machine 


if Paris, is making a short visit to 
ountry 
Falls, 


superintendent of the 
North 


3 Page, f rmerly of Seneca 
N. Y 
Buffalo Steam Pump Company, at 
N. Y 
William Jackson, of the 
muir & Jackson, marine engineers of Glas- 
for a 
Jackson 


become 


has 
Ponawanda, 
firm of Duns 
gow, is visiting this country month 
accompanied by Mrs. 


Harry A. 


from 


ir so, 


Norton, of Boston, has just 
an extensive trip through 


(ball 


has been extensively in- 


returned 


Russia, where his line of goods 


bearing jacks) 
troduced 
George W. Colles, M. Am M. E., 
has resigned his position as chief engineer 
of Marion & Marion, Montreal, and has 
opened an office as consulting mechanical 


Soc. 


and electrical engineer in Milwaukee, Wis 


Edward Wilbur 
the 


resigned as presi 
Tap & Die Com 
and J 


who has been one of the directors 


has 
dent of American 
pany, of Greenfield, Mass., Henry 
Nichols, 


since the organization of the company, has 
been elected to the position 

\lbert 
iger for 
Works, of Pitt 


position as 


now general man 
Milholland Engine 


has 


Hufschmidt, 
the J. & J. B 


sbut gh 


resigned and 
manager for the 
Com 


Pa., to take effect Jan 


accepted a 
Monongahela (Pa.) Manufacturing 
pany, Monongahela, 


uary I, 


lr. J. Heller, 
for the 


1QO4 


formerly New York 
Federal Manufacturing Company 


steel-ball h: | 


has lef 
that company and has taken the 


agent 


for their department, 
sales man 


Stan 


agement of the ball business of the 


dard Roller Bearing Company, who have 
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the ball business of 


purchased l 
the Grant Tool Company. Mr 


recently 
Heller will 
the Stan- 
Forty- 


Philadelphia. 


make his headquarters, care of 
dard 
eighth & Girard avenue, 

E. W 


among gas 


Roller Bearing Company, 


Roberts, who is well known 


engine men and is the author 


handbook on the ‘“‘Gas Engine,” is 


; 
and gasoline automobiles, as well as for 
calorimetry and analysis of both gas and 


liquid fuels 
KF. B 


ed manage! 


Duncan has recently been appoint 
\kron Electrical Manu 

About two 
Duncan resigned his position of 
held for 
five years, with the Northern Elec 
Madison, 
position in the 


of the 

facturing Company 
Mr 
eral 


about 


years ago 
gen 
superintendent, which he 
trical Manufacturing Company, 
Wis., 
Akron 


t110n 1s an 


to accept a similar 


and his 


of the 


company, present promo 


evidence company’s ap 


During | 


company he 


preciation of his is con 


the 


services 
Akron 


line of 


nection with has 


chines 


redesigned their entire 


Obituary, 
David Haas, for thirty years 
of a machine shop and foundry in Mahan 


Pa., died at 


three years old 


proprietot 


1 


Shamokin, Pa., 


tango Valley, 


October 23, sixty 
Sam:on 


Leeds 
d ed 


By cable it is announced that 


Fox, who was at the head of the 
Leeds, England, 


Forge Company, of 


October 24, after a short illness. Mr. lox 
did more than anyone else to advance the 
art of making parts of machinery and 
ther structures of heavy sheet s 


pressed into shape by means of dies and 


] } 


other tools worked usually by hydraulic 


pressure. He made a great many corru 
gated fire-boxes for marine and other boil 
ers, and was prominently identified with 
the development of pressed steel work for 
cars. He had become wealthy as a manu 
facturer, and at the time of his death was 
a candidate for Parliament, supporting the 
Chamber 


protectionist policy of Joseph 


lain 


of the shoe 
died at 
ghty-two 
in Pittsfield, Mass., 


tor 


McKay, 
sewing machine bearing his name, 
Newport, R. I., October 18, « 


He was born 


Gordon inventor 


years old 


and always had a talent mechanics 


He was the first to make a successful shoe 


and the heeler, lasting 


sewing machine 

machine, nailing machine and other d 
vices followed. By buying up some rivals 
and other shrewd business arrangements, 
he secured such a monopoly that for a 
long time he received a commission of 
from 1 to 4 cents upon every pair of 
shoes made by the use of his inventions 
n the United States, besides royalties 


in Great Britain and other countries He 


nN i4erent 


had four fine residences in different cities 
His two marriages both resulted unhap 
pily. His second wife was divorced, and 
when she married Count \ Bruening, 
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f the German Embassy, he gave her as 


wedding present a check said to have 


een written in seven figures 


Commercial Review. 


New York, Monday, Oct. 26, 1903 

[he situation in machinery circles at 
resent 1S regard d favorably by ts lead- 
g representatives. Inquiries ar¢ ming 
more numerously, and develop into or 
ers more quickly now than could be stat 
da few we eks ago In machine ls the 
nditions we have mentioned obtain more 
irgely perhaps than in any other T 
\Iembers of the trad e particularly 
ised with the way many propositions 





at have been hanging for some time, are 


WwW ( 1g 
ery he use ¢ gency this nity has 
methine to offer in this direction. We 


nas all Dut Clo 


WwW of one house wh cl 


order for some $40,000 worth of ma 


upon which it | 


as been work 


Machin 


en interpret the disappearance in part o1 


1 
ne t 
ne tools, 


ng for about 





five months 





whole of the hesitancy to place orders, 
is one of the best indications that could 
t only t nachinery in 
business situation in gen 

ng 
One of the best formed men in the 
ichine-tool trade says ‘Business at 
resent, on the whole, is better. Inquiries 


re more plentiful, and orders are 
a result of them a little more freely 
than has been the case for practically three 


ling among machine 


months past. The fe 
iol men is decidedly of a more ho 


sind I ith 


have talked w 


many manutac 


they find things 


ire being: maintained pretty firmly. I don't 


say that no reductions are being made 


In times like these there may be some who 


n their anxiety to get orders would shade 


] } 


in the main 


sorht 
slight 


prices prices are 


unchanged. There is one thing many men 
in the 


} 1 
t | 


hat is, that coll 


trade have noticed recently, and 


ections are somewhat stiff 

er. People want to defer payments.” 
Asked what ght of the 

uur informant said: “Judging from what 


1 1 
outlook, 


he thoug 


[ have personally seen, and I might say 


nm a measure from what other men in the 


any decided 
first of 
] 


1 
look 


trade tell me, I don’t look for 


inprovement in trade before the 


the year anyway. In the meantime | 


for a steady business, with orders in small 


the 
good monthly totals. But everything d 


pends on the 


lots for making 


most part, and yet 


financial situation. Opinion 


this is almost unanimous that 


regarding 


an improvement can be confidently expect 


ed, but even if things don’t get any wors¢ 


than they are now, the hinery business 


ught to give a good account of itself 


from now on.” 


There has been considerable discussion 
n machinery circles 1 
Presidential cam 


We 


probable effect of the 


paign on trade next year asked a 
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prominent 


views in the 


don't r) 

ssur wa 1900 | ‘ 
tariff d ti ] es 
that c ve Sal enace busin 
As regards 1 ff, busin 
that whate\ t it 

n any leg l eing ¢ ed ( St 
the Ser S pres¢ S ( nd 
for Seve V« rit \\ ) ig I 
tinkering w ( rifi | t que 
tior n my ) me < 

nd what ettfe the iti] l I Ss an 
ssue W I re 
mains “ } ‘ ‘ g f 
partic 1] nt ) es 
capital 1 gel en ey que ) 
will n cause ( x1ety it l 180% 
and 1900.” 

ee es { ( I | aol whos il 
riv er re nnounced, 
rep g \ sine tor the 
busit \ y « d ( ot 





io. i if amounted nearly $1,000,000 
Mr. Churchill speaks in very encouraging 
erms of { sp f business in 
(rea Brita \s] ] ) the yable 
uutcome of the present agitation there for 
p! tec ve rift di ( he expres ed stt ng 
belief itn such policy w ld ) idopt 
ed He be ved Vas 0 ft roughly 
unders ) d there 1 (,reat Bri un s 


ld’s commerce depends upon main 


commercial in 
Whe n asked 


the proposed 


taining the freest possible 
world 


r ffect 


tercourse with all the 


by his customers what 


duty on machinery would have 


vols there, Mr 


1 1 


simply that the tools ar 


10 per cent 
m the trade in American t 
Churchill says 
now being handled upon as small margins 


as are pl icticable If the 1o per cent duty 


them, this will be added 


d, upon which increased 


cost the profit must be computed, so that 
the cost to the user will be somewhat more 
than 10 pe cent. greater han now 


o methods and machines, and hopes to 
see the practic f doing that resumed and 


if New 


fr 
I 
wi 
Ning 
me 
ge 
» Ta 
piace \ 


which 
tion, 

Dp ve d 
— 
is 
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pany now carries in stock at Chicago near- 
ly 500,000 wheels and has considerably en- 
larged the facilities of its Canal street 
building for the suitable display and acces 
sibility of its wheels and grinding machines 


William Ganschow is doing a considera 


bly better business than at this time last 
yeal This happy state of trade, however, 
is at least partially due to the fact that 


last year he had to turn away much bus! 


ness for the reason that he could not take 


care of the same. In his new building he 
is now taking care of all orders, but 1s 
running more tools than in 1902 

The L. S. Starrett Company answet 
inquiries as to the state of trade in the 


West by replying that they ae increasing 


their office force at the Chicago office, a 


suggestive which is fully 


corroborated by the straight statement that 


circumstance 


USINeSss ahead of last year 
Quotations. 
New York, Monday, October 26 
New York prices for Northern and 
Southern irons for nearby delivery are, 


nominally, as follows: 


Northern 


No. 1 X $15 75 (@$i0 25 
No. 2 X 15 25 @ 15 75 
No. 2 plain 14 75 @ 15 25 
Southern: 
No. 1 Foundry [4 50 @ 15 00 
No. 2 Foundry 13 75 @ 14 50 
No. 3 Foundry 13 50 @ 14 00 
No. 4 Foundry ... 13 00 @ 13 50 
Bar Iron—Base_ sizes—Refined brands, 


mill price on dock, 1.50c. upward in car 


load lots 


Soft steel bars, 1.70c. upward 


Tool Steel—Base sizes—Good standard 
quality, 634 @ 7c.; extra grades, I3c. and 
upward 

Machinery Steel — Base sizes — From 
tore, 2.00 @ 2.10Cc. 

Cold Rolled Steel Shafting—2.g0c. from 
store for base sizes. 

Copper Lake Superior ingot, 14c elec 


casting, 134%c 
10-ton lots, a = 


trolytic, 1334¢ 
Pig Tin—In 5- and 
New York, 26.25 @ 26.50c. 


Pig Lead—4.50c., for carload lots 


Spelter 6.00 (2 O'ee. 

\ntimony—Cookson’s, 7 @ 7!4c.; Hal 
lett’s, 6% @ 6'4c.; other brands, 534 @ 
oc 


Lard 
cording to brand 


Oil—Prime City, 62 @ 65¢., ac 


and quantity, ranging 
from one barrel up to large lots 


Manufacturers. 
East Waverly Granite Works 
Sayre, Pa. 
Waterloo (la.) Wagon «& 
factory 


The will lo 

cute at 
The 

puny 

I 

municipal 
The Young Repeating 

decided to locate its factory in Springfield, O 


Buggy Com 


will erect a 
Pittsburgh, l’a., that a 
is being planned for 


is stated in new 


light 


plant 


Arms Company has 


The planing mill of the Vennsylvania Lum 
ber Company, Philadelphia, has been burned 
flour and grist mill men, of 
starting to build a 


Bros., 


Ala., 


Cassels 


are about 


Gadsden, 
mill, 
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The Nairn Linoleum Company, Kearney, 
N. J., has contracted for work on additions 
to its plant. 

It is understood that the Crandall Cutlery 


(‘company is to have a new two-story factory 


at Bradford, Va. 


The Hartford (Conn.) ..achine Screw Com 
pany is about to enlarge its plant by raising 
one of the mills 

It is stated at Painesville, O., that great 
improvements are being made on the Balti 


more & Ohio shops 
The 
Knitting 


Williamsburg (Va.) 
extend 


stockholders of the 


Mill Company have voted to 


and enlarge the plant 

The Rock Island Railroad is reported to 
be about to erect car repair and building 
shops at Cnickasha, I. ‘I 

A new pumping station is under considera 
ion by the city of Allegheny, Va It is ex 
pected to cost some $11,000 

The West €nester, VPa., Borough Council 
will start a movement for the establishment 
of a municipal lighting plant 

John Rourke & Sons, of Savannah, Ga., will 
rebuild their extensive iron works and ma 
rine railway, burned recently 

rhe R. kk. Dietz Company, Syracuse, N. Y 
will erect a factory for the manufacture of 
lanterns, lamps and headlights 


Waterville, Me., builder 


machines, et« Is to 


A. QO. Lombard, of 
of log-hauling 


addition 


, erect a 
to his shop 

(Pa.) 
title to 


$5x56-foot 

The West 
Company 
Lenape, as a site for 


Chester Street Railway 


has acquired a property at 
a power-house. 

Pittsburgh that the 
to still fur 


There is a report at 


Carnegie Steel Company 


proposes 
ther enlarge its plant at Homestead. 
The Dryfus Packing & Provision 
Lafayette, Ind., will make improvements cost 


ing $100,000 to its cold-storage plant 


Company, 


manufactur 
Pa., pro 
building. 


stove 


Winner & Co.,, 
(Quakertown, 


Roberts, 


Richland Center, 


ers, 


pose to erect a new foundry 


Company, which 
street, New York, will 
Gold street. 


Diamond 
7 Wate 
l. to 36 


The 


has been at 2 


Steel Set 


remove, November 
Excelsior Manufactur 


Ind., is 


The 
ing Company, ot 


Morris-Johnson 


Indianapolis, estab 


lishing a branch factory at Dubuque, La. 


It is understood that a factory will be built 


at Allentown, La for a new industry, the 
Wilson Enameling & Plumbers’ Supply Com 
pany. 

Work has been begun on the construction 
of a power-house for the New York Centra! 
Railroad, on the river front of West New 
York. 

The American Casting Company has pur 
chased about 2! acres at East Birmingham, 
Ala., and will, it is reported, erect a plant 
thereon 

Work on the Louisville & Nashville Rail 


Louisville, 


rhe cost 


the Ky., district, is 


is estimated at 


road shops in 
progressing rapidly 
$3,000,000 


Plans have been made for an additional 
story on a machine shop of H. B. Under 
wood & Co, at lezz Buttonwood = street, 


Philadelphia 


The Hanes Whitting Company, of Winston 
N. ©. recently incorporated with $100,000 
capital, thinks of erecting a spinning mill to 
supply it with yarn 


organized 
broken 
the 


John Cervenka and others have 
the Pilsen 
xround at 


which is 


Brewing Company and 


Cleveland, ©., for a brewery, 


cost of estimated at $250,000 


Chattanooga, Tenn., 
Cincinnati Southern 


from 
the 


It is 
that the 


reported 


shops of 
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and the Alabama Great Southern Railroad 
are to be improved at a cost of $150,000. 

Reading, Mich., is to have a 
in the Green-Ennis Patent Wire 
pany. The stock of $80,000 
and articles of 


(N. 


new industry 

Fence Com 
been 
filed. 


has sub 


scribed incorporation 

The Auburn 
Company has broken 
138x192 feet. In it 
carpenter and blacasmith car repair shops. 

The 
plans for building improvements to cost $34, 
will be 


Railway 
building, 
paint 


Y.) & Syracuse 
ground for a 


will be machine, 


Pacific Coast Bor.x Company has filed 


000 in Bayonne, N. J. A_ building 
erected for the manufacture of borax soap 

The Penn Iron Mining Company, of Michi 
gan (office, Vhiladelphia, Va.), will build a 
hydraulic works at the Sturgeon Falls, neat 
Vulcan, Mich., the work to cost some $100, 
000. 

The F. W. Wolf Company, manufacturer 
of ice machines and engines, Chicago, IIL, 
will erect a six-story manufacturing building 
adjoining its present plant, and to cost $80, 
o0Uu 

Davis & Buxton Stamping Company, Wo 
cester, Mass., has increased its capital to 
$50,000 and will double the capacity of its 


soon as new machinery can be in 


plant as 
stalled. 

and an 
both 


Akron, O., 
Mansfield, O., 
rods, are consoli 


Salem Kile & Son, of 
coneern, ol 


sucker 


Kile 
manufacturers of 


othe! 


dating and enlarging the manufacturing 
facilities. 

been completed for a new 
power-house of the Terre Haute Electric Com 
Terre Haute, Ind., which 


Work will probably be 


Plans have 


cost 


will 
started in 


pany, of 
$200,000 
the spring 

The Waterbury Farrel 
Company, Waterbury, Conn., 
for the erection of an additional 
64x80 feet, three stories, to be used as a 


& Machine 
contracted 

building, 
ma- 


Foundry 
has 


chine shop. 

The 
is building a 
chinery and do a 


Foundry Company 
to make mining ma 
foundry 


Platteville (Wis.) 
large plant 


general and ma 


chine shop business. The equipment has 
been ordered. 

Amos F. Gerald, of Fairfield, Me., is to de 
velop 1,000 horse-power on the Sebasticook 
river, 11, miles above Benton Falls, and ex 
pects to sell power to people in Waterville 
and Fairfield. 

The Northern Indiana Traction Company 
and the Marion (Ind.) Light & Heating 


Company have been merged, and the traction 
company is arranging to erect a big electri- 
cal plant at Marion. 


The Pennsylvania Railroad Company has 
bought land at Trenton, N. J., with a view 
to erecting, some time in the future, shops 
where the coarser work of the New York 


division would be done. 


It is reported that the Stanley Motor Car 


riage Company, Newton, Mass., has com 
menced the erection of a new building for 
the manufacture of motor carriages. It will 


be 167x50 feet, four stories. 
Valve & Fit 


erect an ad 


the Pittsburg 
decided to 

tarberton, O., to 
the addition 


The directors of 


tings Company have 
dition to the plant at 


$100,000 


cost 
about This is second 


to the factory within a year 


It is stated at Wheeling, W. Va., that 
Matt McDermott uas decided to erect a new 
building at his tool works and install two 
new hammers in the forge department, for 
the heavy work of the plant 

The furniture factory of Bourn, Hadley & 
Co., at Templeton Center, Me., which was 
burned some weeks ago, is to be rebuilt, 
work having doubtless begun by this time 
The new building will be SOx200 feet. 
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Alining and Boring Large Engine Frames. 

We are indebted to the courtesy of the 
Providence Engineering Works, of Prov 
idence, R. I., for the accompanying illus 
trations of their methods of alining and 
boring the frames of large engines 





The first thing done is of course the 
measuring up of the casting, after which 


the first machining operation is the planing 


—— 
— 





and facing of the jaws of the main pillow \\ 
block in accordance with the determination ‘ 2 : 
or e Cc . | | 
of the layer-out The frame shown in 4 | 
| 


h 


Fig. 1 has been advanced to this stage, and » 


will be observed that each pillow-block 





aw has upon its inner surface a planed 
yperator be | y 


ledge upon one of which the 
hind the frame is holding a ground steel 
staff. The staff carries a wood tram head 


with an adjustable point at its farther end, 











and by turning over the tram the fine line : 

may be adjusted square with the planed na 

jaws and at a suitable distance to bring it : 

; , at END VIEW OF FRAME WITH HEADLI ERT! 

in correct location for the center line of 

the engine. [hese are headless screws which are in from the ré vhen the line removed 
The line located, the problem then be serted in the casting on the vertical and and the screw point ecome points of 

comes to transfer the center line thus es horizontal center lines, as shown, and at reference when locating the frame in the 

tablished to the boring machine in order both ends of the crosshead slides—the boring machin 

that the center of the boring bar may oc screws being inserted prior to the work The boring machine hown in Figs. 3 

cupy the position of the line in Fig. 1 shown in progress in Fig. 1. After the line and 4, and is of known Bement 
Fig. 2 is a rear view of the frame looking has been located as in Fig. 1, the projecting type and mak« t with an extra length of 

through the guides, and at a. b. c and d points of these screws are care tully dressed travel of the boring bat At each side of 

small projecting points will be observed. off until they caliper the same distance’ the bar are located two massive tee-slotted 





y. 
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FRAME IN 











FIG. 4. FRAME IN POSITION IN BORING MACHINI 
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yr plates which have been | ed Automatic Turret Lathe Development at the = ||) 9 

e most minute care with e tee-slots Works of the Potter & Johnston Machine 

) rections wit eb | Company. 

ocated t ‘ yoring-b ea ng of | CCE 1 t deve ) I \ 
pper end of the curves n of Fig. 3 ton t Potter & t ( ‘ 

v be n p 1) Lime nN W 1 tine l ] s \ P \ N | ‘ ( 

ne spindle whenever a tongue upon thi 9 

ver surface of the nis pped into ) ge \ tw sting 

e hase-plate tee slot. The base plates are well as | “y 

cated upon both sides of the machine 1 istments of the machine in order to adapt Ot e p 

ler to accommodate both rig nd left t sein : n which the number of ed, giving many rate f teed \ 
ind frames. In order to accommodate neces of nd is ( p rrovide 
frame of the opposite hand from the one In f wing s nes of de pment g t g g y tif 
hown, it is only necessary to swing the he magazine fe s been ed. It 1s t ( 1 cle 
urved arm bodily around to the opposite of course, recog d tha magazin ly ‘ 
late. when the boring-bar bearing will feed has legitimate field of usefulness irv 1 it { ed m, t « 

me to the same position as the one but sl ed upon as a spe ipphianee g ¢ t | tre 

uted to ce n classes of wo \ | t i very 


wn 





(.), 


@J0%w 
a” #70, 


a 
Pawtucaer fi 


U.8.A 














FI I. POTTER & JOHNSTON AUTOMATE RI 
Che frame being placed re yvinp |? 
m in the mac e, t rver 5 & ] 
‘ated and the ba no 1 { t ! 
n only necessary to locate t frame ) ! ‘ ca T Y 
( he idless screws Callpy. Md CLWeE I } I ) i¢ 
em and the bat n \ re f 
paced from the bar to insure that the pos fee 
m of the line of Fig. 1 1 bee in vip 
erred to the center line ft b r bh f 
Figs. 3 and 4, and that t o | ( nag 
ll bore he guides and fa nad bo ( 9 fi ‘ 
nge in correct alinement with the saws as li ould manage \w | ty 
t the main bearing ses ’ f e pier is 
= - means t to lend elt to handling by a mag \ can 
For bending a copper pipe a c it ne and ill the investment in magazines prov { t dard cams avoid 
teel wire just fitting the interior of the ind the time required to adjust them are the making f special one inl 


such as to defeat their application unless Is more than compet 
he machine 


pipe is a better filling than 


rosin 


iarge 


the number of pteces to be made is 


adapt : 





work 


of standard cams reduces the 


to a large field of This provision 


adjustments 


to those required with a plain turret lathe 


plus the mere selection and placing of the 
cams. In many and, at the Potter & 
Johnston works, most cases, the adjust- 


ments are in fact reduced to the plain 


turret adjustments only since, as has been 


4 


FIG. 2 FIVE TOOLS 


said, the changing of the cams is infré 

quent 
In the 

provision of adjustable tool-holders 


same line of development is the 
for 
standard tools in lieu of special tools for 
each job and of means for presenting sev 
eral tools to the work at the same pass of 
the turret. In the first piece of work to be 
shown, five such tools are thus presented 
to the work at one movement of the turret, 
as many surfaces being machined, the work 
fact, 
except only the projection by which it is 
held in the chuck for 
facing through the hollow spindle is also 


being, in machined on all surfaces 


Provision back 
made, so that, had it been desired, a sixth 
surface might have been machined at this 
operation. 

Fig. 1 shows the machine complete with 
geared head, the feed cam drum with sev- 
eral of the feed 
shown at the right. The revolution of tur 


standard cams being 
ret, travel of cross-slide, changes of feed 
and of spindle speed are all automatic. 
Fig. 2 shows the operation mentioned 
above, the piece of work shown being about 
8 inches diameter. The face of the turret 
which is shown as presented to the work, 
carries a boring head, turning tools for 
both the sleeve body and the flange and 
a broad tool the end of the 


The rear tool-post of the cross 


facing for 
sleeve 
slide carries finishing facing tools which 
come into action ata succeeding operation 
Figs. 3 and 4 show other combinations of 
drilling, turning and facing tools which 





IN SIMULTANEOUS 
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and of all the tools 
head of 


is special. 


explain themselves, 


shown the boring 


only one that 
The 


simultaneous use of 


boring tools attached to the same face of 


the turret is a regular practice, the tool 


holders 


ment of the 


shown being a part of the equip 


machine The pattern of tool 





OPERATION, 
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and 11 inches 


for work ranging between 2 


diameter. 





With several tools acting simultaneously 
it becomes necessary to provide for inde 
pendent adjustment of the tools in ordet 
that they may register properly with thei } 
Without 
ting of the tools becomes a time 
The 


tool bar in the holder and 


such adjustment the set 


and pa } 


methods 


work. 


tience consuming operation 
clamping the 


; 
of making these independent adjustments 


are shown in the outline sketch, Fig. 5 
The shank of the tool bar has two milled | 
longitudinal grooves aa and_ circum | 
ferential grooves bb. Screws cc _ seat 
against the first set of grooves, and, by 


turning them, the tool bar and tool may 
be turned by an amount sufficient to make 
the final adjustment for size of the work. 
The flange of screw d enters one of the 
second set of grooves and adjusts the bar 
lengthwise for a facing cut or for turning 


t 


to a shoulder. The tool bars are gripped 


in the holder by the screws ee. 
show Ss 


Fig. 6 a very interesting job 


unlike pieces of about 2 


I 


inches extreme 
diameter, made from bar steel, one of each 
being completed at each revolution of the 
turret. The other 


in the manner indicated and must have an 


two pieces enter each 


air fit in order to act dash-pot fashion. 
The turned diameter of one and the bored 
of the other therefore be 
The 


a go od appt arance 


diameter must 
well done, as we can testify they are 


other surfaces require 








FIG, 3. FOUR TOOLS IN 
holder shown most clearly in the fore 
ground of Fig. 3 is a favorite, the three 


holes shown being intended to increase the 


range of diameter of work that may be 


handled or, as in the case shown in Fig. 3, 


to permit two tools to be mounted in the 


same holder. The holder shown provides 


SIMULTANEOUS 


OPERATION. 


accuracy only The method of 


doing this peculiar job is shown in the fol 


and fair 
lowing illustrations : 

Fig. shows the first turret operation, 
the recess and flange being both roughed 
makes the counter 


The 


while a spotting drill 


sink which is required recessing tool 
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the tac I the flanges ft ished by i broad 
tacing tool a Che finishing recessing tool 
vn in Fig. I! Like the roughing 





rew adjustment for depth 


ihe t p 1 I 1D e pat 
tict tace of e outer p hown 

1 ig 2 e ft 1 having screw adjus 
ment lirections. After the with 
iw t t r I S operation, the 





} j Oo TOOLS IN SiM LN I ION ry 
ow a large Fig. 8 
ve observer i ( ect g tt 
epped cutting faces t in 
g up the h ind ndepenag 
idjustable for dep f the s« 
Che sp o $ e | 
pth of l ( ( eld 
ice by the sere he gt 
‘ istment endwise, not here need 
d During tl { ‘ 1 
t t he ea g it | 
il blo WI n g ) 
| , 

WOrt Ot his ) i steppe 
forming for the sh de d 
Fig. 7, The cutting-off t this ope 

on does not cut off the work but goc 





nly to the depth indicated in Fig. 7 a1 

us leaves strength enough for the su 
ceeding operation on the outer piece Tr] 
econd operation, shown in Fig. 10, en 


ploys the turret only and is similar to th 





first except that it is a finishing operation 


} 


; oe FIG. 5 rOOL-HOLDER WITH INDEPENDENT ME? 
No spotting drill appears, however, and 
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The Cost of Mouse-Power. 


ers and some hundreds of spectators 
Death, however, overtook the inventor be 
fore his marvelous project could be car 


ried out 





A Machine-Made Omar. 

The wild-eyed individual had succeeded 
in eluding the watchful vigilance of our 
outside and inside door slammers and had 
gained entrance to the scantum scantorum 
He declared he had invented a poetry ma 
chine and wanted us to look at the draw 
ings. We refused. Then he insisted upon 
our reading a sample of its work. We 
have been accused of grasping our trusty 
club and maltreating this inventor In 
justification of ourselves we print. the 
specimen of the machine's’ effusion 
which, in his haste to be gone he left be 


hind him, and which he called 


AN OMAR FOR MACHINISTS 


Alike to Him who's of the Day Worl 


Or Him who pads his Pay by Premium 


“Your envelope is Shy th week Old 


Man.” 
Why, all the Wise Officials who discussed 


Day Wage, Piece Rates, and Bonuses-or 
Bust, 

Are laughed to Scorn, for no Machinist's 
W ite 

For System cares—if She but sees the 


Dust 


Myself, when young, did for the Stuff fre 
quent 

Shops of all kinds, endured much Argu 
ment 


Of ways to Get the Coin and Save, an 
yet 
Blue Monday found me Strapped—with 


out a Cent 


With Books I spent much Time, and Stan 
dard Oil 

At fourteen cents per Gallon; and much 
Toil 

On Correspondence Work, then found my 
Kids 

My efforts to Accumulate did Foil 


When You and I in one Scrap Heap have 
Cast 

The ‘‘Wasters” that We've hid for De 
ades past 

“The Old Gent's paid us all We've earned 
perhaps 


We secretly shall have to own at Last 


An‘ fear not lest when We have quit th 


Shop 

All Lathes and D Planers the 
nust Stop 

rt ternal B to Itself w lraw 


Electric driven tools are coming into use 


in other trades than ours \ dredge has 
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been built in Holland for use on the river 


by electricity, the current 


from the land 





Foreign Electrically Operated Drilling Machines. 


operated crane drilling machine for struc 





Se eeB DDS b eae e ener: 
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then tnd thatthe doch te edt bed 
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ing machine is of Swiss manufacture, 
shown in Fig. 3, in operation at the works 
of the Maschinenfabrik Oerlikon, at Oer 
likon, near Zurich, Switzerland. It will 
be noted that each drill is operated by its 
own electric motor, which is mounted on 
the radial arm and controlled by a switch 
ing device and starting box located just 


below the motor 





Painting Structural Steel Work. 

The following from the specifications 
for the Blackwell's Island Bridge, now in 
process of erection, will doubtless be of 
interest 

\ll material shall be received and 
painted under cover; and no _ painting, 
either at the works or in the field, shall be 
done in wet or freezing weather. All 
structural steel and iron before leaving the 


shop must be thoroughly cleaned of. all 


null seale, dirt and rust, by the use of 


ll hammers, steel scrapers and wire 


m 
Ila 


brushes, and of oil by the use of benzine 
and must then receive one coat of red lead 
and boiled linseed oil These materials 

1 ] 


must be brought to the work in their orig 


inal packages and mixed in a revolving 
churn just before using, in the proportion 
of 33 pounds of dry lead to 1 gallon of 
linseed oil 

Che red lead must be strictly pure, and 
shall contain at least 80 per cent. of true 
red lead (of the composition Pb;Q,) ; the 
total amount of lead present shall not be 
less than 89g per cent., ot which not more 
than o.1 per cent. shall be present as metal 
lic lead. The color shall be clean and pure 
tint. The red lead shall be of the fineness 
that when washed with water through a 
No. 19 silk bolting cloth no more than 1 
per cent. shall be left on the screen. The 
linseed oil shall be an absolutely pure 
boiled oil, containing no matters volatile 
at 212 degrees Fahr. in a current of hy 
drogen; it shall not contain any rosin or 
manganese The oil shall be perfectly 
clear on receipt and no deposit shall form 
on standing, provided the oil is kept at a 
temperature above 45 degrees Fahr. The 
film left after flowing the oil over the glass 
and allowing it to drain in a vertical pos! 
tion must be dry to the touch after twenty 
four hours. All finished surfaces shall be 
coated with white lead and tallow before 
being shipped from the shop 

After the structure is in place all mud 
and dirt that may have accumulated dur- 


ing the erection must be removed and all 


abrasions in the first coat of paint must 

he thoroughly brushed with a stiff wire 

rus nd such p s ched up,” and 
holt head d it I 

y ainted witl he paint as de 

id é d iro 

shal b | g] nd ¢ ily 

; . dd 60 toad 
oil seed f ‘ 

g rOpor 

{ nor 33 p nas ( gall yt 

f oil, w r ound of 
est ) g é 
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FIG. I. AUSTRIAN ELECTRICALLY CPERATED CRANI DRILLING MACHINE 
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f ore | An Italian Ruling Against American Steel. le sel f the customs tt | 
cnaitet sake d United States Ambassador Meyer re- difference in the duty is s 
fi Rome to the Department of that many kinds of steel—as, 1 : 
Sie ae = * he « pl f R 1. Wo or ] bove-mentioned rolled st 
gel t the Crucible St ( ed from 1 Ip I 
Editoria! Corrections. a 7 era ?; iM a 
Wi cep at m-hous¢ Te ) I stol ; 
) \ ¢ , \ t 
‘ | \ Q ng g < e€ ($2.90 
fini n mad em f g fo] $1.1 
\ tenets o 
\ 1 eve g et P dad +1 \] dere: 
1 1) t ( CEE el ( 
1 co ? T Cl ‘ . t - 
[f the ny p 6 francs ($1.1 Measuring External and Internal Dovetails. 
l ] ng I I ; $2.32) YT 100. kil rams 220. 4( I I \\ HH 
ies si ae Mars « mevw ‘ if = aC te the aceompanving f ‘ 
C ¢ nt, br pore s| ( V plug ng 
e editot mine el n tl ear eas r1 0 , \ 1 
ee ven Seee ee he following is from the statement t 
| fferent way DV 1 mistakes : ‘ _— 
ney a we eperer' j oti rin PY | ge sn x 9 frne dro F cA 
1 +] } | 2 y ‘4 é L e 
\'¢ l ao V¢ = j i) . 
inal . | i. d — FE ,/ a r ALYA of Cr , 
the o1 mo ) iffer when mistake ° VA 
Irs, W ( ell to mind their p’s an 
q We hav nind to reproduce here a ‘ 
entence which recently made trouble t le Mad 
Is, assuring eaders that tl n A 
pt in w was found was, fot £ Ye / 
bilitv and general correctne considerably 7 J 
bove the average of the matter received 
by The sentence as here shown Nn 
n the original handwriting, but otherwise : ' , e ) 
exactly as written. No. 1 shows it pre ei? Lg tntiindlesasiniesile 
ely as received, and No. 2 shows what 
was done with it in the editorial workshop A) 7, r ; 
first we crossed out three useless word fs 
‘perfectly’ twice and “out after bored Q € 
where it never 1s wanted Che words t 
wit’ also struck us as redundant and they 
were crossed ou We inserted the word 
‘the’ twice where it evidently belonges 
and o drew circle iround§ the A 
wice to indicate t it she d be spelled 
ut. Of course e lig of the explana 
t 1 er 1 CC ( W¢ eereaen: t 11s 
, forgin l  mot - 
plur d, but the origin 
nte en e¢ ken either w 
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A Depthometer or Depth Measurer. 
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which the line tube (No. 1) can be car- 
ried to the distant vessel, where it is at- 
tached to a dip pipe, the open end of 


which reaches to the bottom of the tank. 

If vessel be 
ond line (No 
first 
tank to upper chamber of 
in dotted 


the under pressure a sec 


tube 2) 1s necessary, and 1s 


laid beside the tube, reaching from 


the 
tiie 


top of the 
shown lines 


This pipe 


coupling No. 2, as 


on the diagram is, however 


not used if the vessel be open to the at 
mosphere, and in that case coupling No. 2 

left open to the air 

The gage reservoir is next almost filled 

ith the same liquid as that to be mea 
ired (petrol, water, etc.), and when at 
rest the liquid should just appear at the 
ba f the visible portion of 1 gag 
gl 

I ethod of w n 
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air escapes from the open end of the dip 
pipe into the liquid in the tank 

During this operation the liquid column 
in the gage glass of the depthometer will 
be seen to rise to a certain point and then 
stand. The column ceases to rise farthet 
the moment the air commences to escape 
at the open end of the dip pipe in the tank, 


] 


and the column thus shown will be equal 


in hight to the depth of the liquid in the 


tank, as it will be seen that the air, having 


completely filled the line tube, has created 


an exact balance between the column of 


liquid in the tank and the indicating col 
depthometer 


umn of the 





Universal and Tool Grinding Machine. 
We 
detail a 
Bri 


illustrate herewith in considerable 


grinding machine 


Manufacturing Con 


new 


wn & Sharpe 
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the 
ot 


of 
machine, 


seen to follow the general lines 


No. I 


which it possesses the leading features of 


universal grinding 
headstock and tailstock and a swivel table 
The 
different 


having automatic traverse wheel 


support is, however, entirely 


from the one used on the universal ma 
chine It has a graduated base plate 
swivels about a vertical axis and has a 


tical adjustment for the emery wheel 
\s 
for taper grinding up to the 


Ver 


used for cylindrical grinding and 


limit of angles 


which can be reached by the swivel table 


or a chuck, 
differ 


machine and 


either between centers using 


the 
from the universal 


machine does not materially 
does not 
need detailed description, though it should 
an extra fine cross feed 
ided. The 


under the cen 


be remarked that 
hand-whee 


idjustment is prov 


the cross feed 1s hown 























FIG, I. FRONT VIEW OF UNIVERSAL AND TOOL GRINDING MACHINI FIG. 2. REAR SIDE O 
Raise the compressor lever to its highest pany. It is fitted to perform the functions 
point, thus causing the air chamber to ex of the universal, the surface and the tool 
pand and take in a supply of air; the lat grinding machines. The reasons for thus 
ter enters at coupling No. 2, passes combining these functions are that there 
through the upper chamber, down the gage is a large class of work, especially in tool 
glass, through the liquid in the gage rooms, for which all these classes of 
reservoir, and finally reaches the air cham grinding are required, but for which a 
ber. On depressing the lever the air in) modern heavy taper and cylindrical and 
this chamber becomes compressed and a surface grinding machine would not be 
resses on the liquid in the gage resery justified Che pres nt ma thr 
Phe cannot, however, return through comes available not only for cutt 

e gage glass, as the end of the latte Ss reamer grinding, but for such other 
ealed by the indicating liquid. Some of room work a ind 1 1d ge 
the air, therefore, passes into the line tube making 
Ni 1, and on reaching the tank forces Figs. 1 and 2 ‘show respect lv tront 
ut any liquid which may have risen in and rear views of the machine as a wl 
the dip pipe, and ultimately the excess of | Except for the wheel support, it w be 


UNIVERSAL AND TOOL GRINDING MACHINE 


ter of the table in Fig. 1, and has near its 


periphery a binding screw for clamping 


the wheel, which after clamping has a 
screw adjustment by the thumb-screw 
shown above and to the rig] f the wheel 
While the construction of the swivel 
ible does not differ essentially from that 
of the universal machine, tl ge of an 
gles has beet eiehel 1 grees cacl 
de of the | p gradua 
ec being provides S Fig 
| e of tl d grinding 
er ( . wi Fig. 9. Whe 
ichine 1s used for angles which cann 
reached by the s headstox 
spindle sleeve nd pulley re remove 
from the headsto oe inted in 
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versal head, as the headstock does 1 t s placed in tl \ 
wive Chis universal head, whicl g g 
\ Fig 1 lf \ | 
1 gril g I 
( Ot 
. ‘ 
‘67.6.9 
vu pari 
tl \ 
wered unot 
g 4. 0, 7, 9 ) \ 
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Annealing. 
BY E. R. MARKHAM 
\t first thought it might seem that so 
much had been written on this subject, 


there would be little of interest that could 


ve added 


bringing 


however, 1s con 


experience, 
things, or it 
that old 
things are constantly being presented in 


stantly out new 


might be more properly said 


a new Phings we experienced years 


ago are brought to our attention in a man 


way. 


ner that makes them appear new. 

The generally accepted definition of an 
nealing is, heating a piece of steel or iron 
red hot and allowing it to cool slowly in 
order that it may be soft enough to work 
the ma 
chining. The above definition is 
but the method taken of accomplishing 
the desired result does not always prove 
Often a piece of tool 


easily in various operations of 


correct, 


to be satisfactory. 
steel is heated red hot and allowed to cool 
and it proves to be anything but soft. It 
is reheated a little hotter and allowed to 
stay hot longer, and when tried it is no 
before. It 
necessary to give it a good “‘soaking’’; so 


softer than is then considered 


it is again reheated and kept re' hot for 
a long time; when tried it works like 
cast iron, and in fact it somewhat re- 


sembles cast iron. If a corner be broken 
off the piece, the appearance is granular; 
it does not work well, and the article 
made from it proves unsatisfactory when 
finished and hardened. 

I remember receiving at one time six 
The letter 


which accompanied the pieces stated that 


blocks of tool steel to anneal. 


they had been annealed three times and 
each time they proved to be harder than 
before they received the treatment 

We decided to anneal them by keeping 
them red hot as short a time as possible, 
but allowing them to cool—from a point 
just below a red—very slowly. We heated 
them very carefully to a uniform low red 
heat, then placed them on a board in an 
iron box, the board having two or three 
inches of ashes between it and the bottom 
of the Another board was _ placed 
on the pieces and the box was filled with 


box 


ashes. The boards would smoulder and 
keep the steel hot for a long time, but the 
steel was red hot for only a short time. 
They reported that the results were all 
they could ask, for the steel worked very 
that an- 


nealed previously they had been subjected 


nicely. It was evident when 


to heat for too long a period of time; the 
careful heating and proper cooling had in 
a great measure restored the steel and 
put it in good condition both for machin 
ing and hardening 

that more steel 


machining by 


I think it 1s safe to say 


is rendered unfit for over 


umnealing than from any other cause 


Often when work is box-annealed 


that is. packed in a box with wood char- 


and heated in a furnace—much bet 


} 
coal 


ter results would be obtained if, when 


heated through 
the fur- 


the steel was uniformly 


the box removed from 


our, 


Was 
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nace and placed in a dry, warm place to 


cool, rather than to leave it in the fur- 
nace 

It is sometimes desirable to anneal ma- 
chinery steel that must be bent to shape 
If the pieces are packed in a box with 
charcoal and run for the usual time, it is 
found impossible to bend them without 


breaking. This is caused by the surface 
of the steel becoming charged with carbon 
from the charcoal, making it a very diffi 
without 
Now, if 


we place these same articles in a box, us 


cult matter to bend them much 


their developing surface cracks 


ing as packing material cast-iron dust or 
scale which flies from the surface of iron 
or steel when forging, or even thoroughly 
expended bone, the carbon will be ex 
tracted from the surface of the pieces, and 
they will be found to bend all right. It is 
of course understood that they must be 
placed in the furnace and subjected to a 
red heat for a sufficient time. 


When 


annealed, 


mentioned above are 


obtained by 


articles as 


good results are 
placing in the furnace without going to the 
trouble of packing in boxes, heating them 
to a red and making sure that the heat 1s 
uniform throughout, then removing and 
placing where they will not come in con 
tact with cold air or moisture and allowing 
to cool slowly. It is generally advisable 
to heat some plates red hot in the furnace 
at the same time the articles are heating. 
Removing the plates, put them in a con 
venient place and lay the heated pieces of 
steel on them to cool; this prevents any 
possibility of the pieces being chilled. 
found necessary to heat 


the the 


Again, it may be 


in a furnace; draw fire and let 
work and furnace cool together. 

When articles are of a shape that would 
make them liable to spring from the action 
of direct heat, they may be placed in boxes 
without any packing material and given the 
desired heat, removing from the furnace 
when heated for a sufficient length of time 
and leaving in the box to cool 

\t times it seems almost impossible to 
anneal articles which have been case-hard 
the 
especially if rawbone was the packing ma- 


ened; case of steel on the outside— 


terial used—does not appear to be capable 
of taking an anneal. Now, if these articles 
are packed in thoroughly 
fair red heat, 
If the heat is high 


expended bone 
subjected to a they 
found soft. 


enough to cause the grain to be coarse or 


and 
will be 


of a granulated structure, the interior of 
the steel will work badly. High heat must 
be avoided. 

i is a 
that machinery steel is not affected by high 


very serious mistake to suppose 


heats; every experienced steel worker 


knows that it is never advisable to over 
heat tov 


that 


1 steel, but many do not 
the 


in the same manner, 


appear to 


kn mW lower grades are affected 
and not only is ma 
chinery steel rendered unfit for machining 
but the strength of the 


When it 


is found advisable for the sake of economy 


1 
} 


by overheating, 


steel is seriously affected also 





November 5, 1903. 


in working, or when welding to heat such 


steel above a full red; it is advisable, if 


the piece is to be subjected to strain or 
shock, to anneal after the forging opera 
tion. If the piece is annealed at a proper 
heat, it will be found several times strong 
er than if it were left in the condition in 
which the hizh heat placed it. 

It does not matter how we ap 


proach the subject 


seem to 
of working steel in the 
fire; the secret of success seems to lie in 
properly heating the steel 





Electricity from Interstellar Space. 

F. X. Schoonmaker, who has heretofore 
been known as a spellbinder rather than 
as a scientist or engineer, is reported to 
have investigated a scheme for bringing 


electric energy from space above the 
clouds. He went to a point near Pike’s 
Peak to investigate the matter, and is 


reported as saying: 

“T have drawings of all machinery that 
will be used and I know of no reason why 
the people of Colorado cannot begin jubi- 
The 


the 


lating at once over the good news. 


practical demonstration will amaze 
scientific world and give new life to indus- 
tries that are now languishing by reason of 
the great cost of motive power. 


“Mr. Whitney proposes to fire a cylinder 


into the air above Pike’s Peak. This cyl- 
inder will contain a magnet, a coil of 
strong copper wire, and a time clock. 


When the hight of two miles is reached 
the clock will open the cylinder, the wire 
will begin falling and uncoiling as the 
magnet ascends, and finally the magnet 
will reach the ether and be held there 
while the end of the coil of wire touches 
the earth. It is possible to make this con- 
nection with the simplest machinery.” 

There seems to be about as much non 
sense in that as in anything we have heard 
of for some time. 


General Purpose Automobiles, 


Information sent out from the News 
Bureau of the St. Louis Exposition indi- 
cates that someone is going to exhibit 


there automobiles designed especially for 
use by farmers. This automobile, it is 
stated, will not only carry the farmer and 
his family over any sort of roads he is 
likely to encounter, but when not being used 
arrange- 


power may be 


on the road can be run on to an 
ment of that 
derived from it for grinding corn, sawing 


and doing 


wheels so 


wood other such little chores 


as are done by the farmer, including even 


mowing of hay, wheat and 
We hope that an 


this kind will be given and that 


the cutting 


plowing. exhibition of 
a demand 
for automobiles for work of this character 

I] do, that 


Will 
’e very extensively 


spring up; believing, as we 


before automobiles can | 


employed for this kind of work it will be 


found necessary to make the transmission 


devices, gearing, etc..in a much more sub 


stantial manner than they are now con 


structed 
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New Foundry and Pattern Shops of the B. F. 
Sturtevant Co., Hyde Park, Mass. 


The B. F. Sturtevant Company is one 
of the many concerns that have been driven 
to better things by a disastrous (7) fire 
Long located at Jamaica Plain, Mass., and 
having outgrown the accommodations < 


that place, a fire in 1901 definitely settled 


the question of removal. The new works 
of the company are located at Hyde Park, 





— 
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while the othe 


rooms, half, provided with 
intermediate floors, making four in al 
is utilized for pattern storage 


The flask shop, measuring about 60x80 


feet, is equipped with band, cross-cut and 
splitting saws, boring machine and lathe, 
ll driven by 10 horse-power Sturtevant 
motor suspended from the ceiling The 
industrial railway runs directly into this 


room from the foundry across a distance 





men e€ac ( ¢ 1 
16 fe ( g 

the | ding me l 
< 1 g B 1 
working t e 4 f | 
supp¢ ed ) ( S 

design whi ve 

( mpany i ( 1 ‘ 
plant r} ire equip] eX 


1361 
m t two 
r ( é \ 
’ ‘ { 
ics 
vs spec i 
Sturtevan 
ig it ft 
\ Iemmert 














FIG. I 


EXTERIOR OF STI 


about nine miles from Boston. They 


14 by the New England 


were 
visited on October 
Foundrymen’s Association as an up-to-date 
plant from which much was to be learned, 
ind this | 


us special 
for some description at this time 


event gives warrant 


The site 
of the works comprises over 15 acres, with 
a long railroad frontage, ample water sup 
dumping for many 


ply, space for years, 


lled ] 


1e@d iavbor a 


floor 


and an abundance of 


“he 


SK1 


available. 7 area of the 


aggregate 


RTEVANT 


FOUNDRY ONE OF 


of about 4o feet and t 
head transfer track 
of 


uces tO a minimum 


the cost Lumber is 


y in front of the 
the 


unloaded from cars di 


metal patternmakers 


building 1m also includes 


] 


department, and ad 


acent thereto is the locker, wash and toilet 


room for the 


uilding 

Immediately ve is the pattern shop, 
abundantly lighted upon three sides and 
equipped witl tull complement of tools 








FIG. 3. LOOKING THE 


ACROSS 


buildings exceeds 9 acres. At present we 
have to do only with the foundry and its 


The 


half-tones will tell their own story without 


mmediately related departments 
explanation 

The pattern building is divided midway 
‘f its length by fire walls enclosing stairs, 
elevators, etc. One half the building, with 
15 feet, is de- 
patternmakirg 


stories respectively 17 and 


voted to the flask and 


FOL 


THE 





CRANEWAYS IN STURTEVAN 
Vises rit tie ) ir 
plank \ ow iz ch 
work Is p! dex \ ( ( 
hrough the general heat f 


rs of the pattert 
building are clamped the p 
brackets, adjustable to any 


terns are consecutively nun 


lrawings 


NDRY FIG. 4. CARS READY TO GO UP TO CHARGIN( 
including one single and two double saw pattern storage department 
benches, two bandsaws, a buzz planer and tions are assigned, and re 
a double surfacer, five lathes, one of which de up ré yne for 
isa 66" x11 y gap lathe, a drill press, a Phe se card ire hled in he 
core-box machine, numerous wood trim- pattern number Four fig 


All the 


operated by two 10 he 


mers, etc. power machines are 


irse-power Sturtevant 
motors, both not being required for ordi 


nary work, but one always serving as a 


possible relay in case of accident 


addition of a letter are ine 


1 
ent » locate 


CiCtrit 


for 


a pattern \ 


instance, may be 


the second 


upon 


first numeral “2”; it is in tl 


apparatus bel 





r FOUNDRY 
I ivy map 
) | vy ee” 
V¢ Varm a 
e ft! 1 otu 
Ww 
wh pp 
} ; 
. ‘ ‘ : 
1 
t 1¢ 
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the 
the 


of 


with 


f 


ry case sufh 


given location 


that 1S, it 1S 
by the 


Ifth row 


shown 


ic twe 





1562 


if shelves and the fifth division of that 


row, as shown by the succeeding numerals 
and on the B level, the tloor being 
\ and the letters B, C, D, ete 
the order 


“"1g5. 
designated 
ndicating shelves in their 
above 

The 
igned for the keeping of he 


first tloor is of concrete and is de 


ivy Cast-Iron 


patterns It is served by an industrial 


railway and turntable, which permit of 


transfer to the elevator and thence t 








FIG. 5. FLASK SHOP IN 


other tloors Communication between 


the pattern shop and storage department 
Is direct, while the fire risk is reduced to 


a minimum by a double system of fire 
doors, 
The molder’s written order to make a 


specified number of castings is issued by 
the foundry office, directly to the pattern 
keeper, who makes record thereon of the 
pattern location, attaches it to the pattern 


and sends both to the foundry \ metal 


FAW ANU 
mewmwe 


FIG. 7. BRASS FOUNDRY 
clip placed upon the storage record card 
ndicates that the pattern is out 

The foundry consists essentially of two 
width 


each 35 feet in 


the 


long craneways, 
bent of 


30 feet wide 


with center same width and 


The brass foun 
cated 


ide floors 
dry, coreroom and washroom are 
the charging floor at one side 
the 


the 


it one end; 
1 
the 

Che 


craneways are designed for 20-ton electric 


nearly midway of length, and 


cleaning room at other end 


STURTEVANT 


STURTEVANT 
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traveling cranes. Those already installed 
are of the Whiting Foundry 
Company's make and are equipped with 


Equipment 


Sturtevant motors 
Brick division walls, 3'4 feet high, run 
ning lengthwise of the foundry, separate 


Lighting is secured through 
both of the 


through ample side windows 


the floors 


monitors in craneways and 
Each 
of monitor transoms is operated in unison 


the G 


line 


novel device installed by 


by a 





FOUNDRY FIG. 0. 
Drouve Company. The western side of 
the foundry is given .p to bench and 


small floor molding, the bench molders’ 
floors being separated at the bench ends 
by wooden partitions. The floors through 
out this side of the building, as well as 
those in the storage bins and center run 
ways are of concrete. Alongside the in 
dustrial railway, which serves iron from 


ladle the 


sunken laid 


trucks to bench floors, is a 


trench, with common. brick 
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tevant electric hoists built especially for 
this work 

\ll materials are received from a track 
which runs along one side of the foun 
dry, and are delivered through wall open 
of 


the bins, which fill a 


ings to 
the 
For the present the sand storage bins and 


portion 


side wing adjacent to the cupolas. 


mixing room also are within this building 
An 


been 


charging has 


the 


ingenious system of 


devised, under which charging 





PART OF PICKLING ROOM 
cars pass at floor level in front of the 
bins, are there loaded with the requisite 


amounts, weighed and passed to the ele 


vator, where they are raised to the charg 
ing floor. <As 
pushed forward and started down an in 


each car is unloaded it 1s 
cline, whence it passes back in a direction 
opposite to that 
loaded on the floor beneath 


traversed while being 


\ novel ap 


paratus gradually brings it to a standstill 


while yet upon the incline, and then re- 





FOU NDRY. BIG. 5. WASH 
as a suitable place for drippings and for 
the piling of hot castings 

In the center line of each of the crane 
ways and in the bent between them runs 
an industrial-railway with turntables con 
necting with the cross aisles, which pro 
vides for the distribution of metal, etc., t 


The 


is supplied with a 


all parts of the building. floor be 


tween the craneways 


1 traveling cranes, of 


series of 1'4-ton smal 


about 10-foot span, equipped with Stur 


AND 





LOCKER ROOM, STURTEVANT FOUNDRY 
leases it so that 1t may, by its own weight, 
roll on to an elevator, which is automati 


cally tripped and descends to the ground 


Hoor level. Here it is removed by one of 


the loading men, and the elevator is re 
turned to its place above, ready to re 
ceive another load 

The two cupolas are ot Whiting make 


The opp ir 
the 


56 and 72 inches in diameter 


has been improved to show 


the 


tunity 


eminent adaptability of Sturtevant 
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pressure blower, a No. 8 a1 


the establishment of cert 


rhe 


lor 


entire transportation ¢ 


blower, driven respectively by a 


lid oa 


No 


10 


30 and a 


40 horse-power Sturtevant belted motor 
being supported upon the charging plat 
form, through which they discharge di 
rectly downward and thence to the cu 
polas. It is intended to make this insta 
ation the subject of critical experimen 























FIG. OQ. ELECTRIK 


FOUNDRY 





HOIST IN ST 


RTEVANT 


the plant, including tracks, cars, trucks 
ete., was designed and built by the Stur 
tevant Company he tracks in the foun 
dry are imbedded in the concrete run 
vays, and all changes of direction are 
secured by turntables, there being n 
witches in the works, and no radial truck 
irs, all cars having rigid bases The 
turntables are designed very heavy t 
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avoid distortion or and consist 


of a bottom frame with four roller wheels 


which are carried composition trun 


nions, and a cover, which is recessed for 


crossing tracks at right angles, and pro 


vided on the under 
tread with which the wheels come in « 


tact \ 


which automatically stops the 


small id 


on each quarter, 


The cover is accurate centered b 
hilled conical bearing 
Phe Cal ire pt \ de WW Sp 
vpn I ba he 1 ng prac cally ck 
1d of machine work, but with chilled 
wearing surfaces The ordinary tlat « 
is wel is the charging cars ar built up 
l t 1] narging al iT MU11iT 1] 
, . . 4 . 
f structural stee Che geared ladle cat 
have malleable-iron frames nd enclosed 
pur gear mechanism Sir ir construc 
1 a , 
mis emp ved In the Case {f the trat 
It cars tor ge ired crane ladle ) | 
] 
ul S1Z¢ Wi ( Wipe \W piath 
uck Is ul ed 1¢ is¢ t the ira 
ran ladles Phe ct np « 1 l lie 
form of inverted cenes, and so balanced 
is to be tipped with the utmost ¢ is¢ Phe 


taper of the cone is such that these cars 


re practically selt-dumping 


The brass foundry, located at one cornet 
f the main building, is provided with fou 
crucible furnaces and a special form of 


reverberatory furnace designed principally 


for the melting of babbitt or 


metals \n overhead travelet 


locking transfers on the side floors 


the entire area of the room 


furnaces is furnished by a 


and the entire 


vant monogram blower, ma 
chinery, consisting, in addition, of a sprue 


cutter, a magnetic separator, a 
barrel and emery wheels is dri 
horse-power Sturtevant motor attached to 
the wall The entire floor is of e 
n which is imbedded a section of 
industrial railway communicating wit! 


balance of the 


In the middle of the end of the foundry 
s the core room, with six ovens, three 7 
feet in diameter, of the reel type ind 
three respectively 4, 5 and 7 feet in widtl 
by & feet 10 inches in length, and provided 


\n overhead traveling crane 


with cars 

serves these latter ovens and provides for 
the transfer of heavy cores to the indus 
trial railway which passes through thi 


oom. A portion of the room is partitioned 


1 


off and serves for the women coremaker 


department. The floor 


employed in thi 


r concrete Phe tops of the ovens are 
itilized for storage of cores upon a special 
ick of steel construction \ Blake wire 
straightener, together with a Hanna auto 
, ie chal +1 a ose ] “*h 

lat iC NanKker are e principal mac inn 

his room 


foundry is the 


cleaning room, through which run_ the 


mgitudinal tracks from each main 
f the foundry \ 5-ton 3-motor electric 


Whiting Foundry 


Company's manufact 


crane of the Equipment 


equipped with 


wT 
re 


vant motors serves the principal por- 


ump 
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office, well lighted and susceptible of thor- 
ough ventilation from out of doors 
Naturally the entire plant is heated and 
In 
the case of the pattern building, the appa- 
ratus consisting of an engine-driven fan 


ventilated by the Sturtevant System. 


and steel pipe heater is placed close to the 
division wall, and delivers the heated air 
into a vertical flue and thence to the vari- 
The foundry apparatus is lo- 
the enl of one of the 


ous rooms 
cated overhead in 
craneways and arranged to take fresh air 
of return from the 
building and reheat it. Distribution of air 


from out doors or 


is made through a system of overhead 
galvanized iron piping, discharging down- 
ward to the floor Soth apparatus utilize 
exhaust 


tunnel system is provided for distribution 


steam \ complete underground 


of steam, electricity, compressed air, etc., 


and return of condensation. 





Massachusetts Industrial Statistics. 

We have received a pamphlet from the 
Mvssachusetts Bureau of Statistics of La- 
bor containing some figures regarding the 
manufactures of 1901 and 1902. They are 
well 


compiled with such pains, are so 


digested and throw so much light on many 
industry that some extensive 
but be ‘found of interest 
both to employers and employees. 

These statistics have been prepared from 
the returns of 4,658 identical establish- 


phases of 


excerpts cannot 


ments covering each of the said years and 
are arranged under five heads—1, estab- 
lishments and their management; 2, in 
vestirent, materials used and product; 3, 


labor and its compensation; 4, working 
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One industrial combination is included 
among the corporations for both years. 
The capital devoted to production by 
the total 4,658 establishments was in I9QOI, 
$473,577,029; in 1902, $492,355,468, showing 
an increase of 3.97 per cent. In the ma- 
chinery line it increased from $39,990,855 


to $41,521,821—that is, 3.83 per cent. 
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325 for 1901 and 105,977 for 1902, showing 
a decrease of 6.48 per cent. for the latter 
year. In the machinery industry the ex 
cess cf greatest over smallest number of 
persons employed was 8,398 for 1901 and 
8,653 for 1902. This 

of 3.04 per cent. The fluctuation in rela- 
tive number of employees for the machin- 


shows an increase 





The stock used by the tetal industries ery industry from month to month is 
Igol. 1902. 
Adults Youn Adults Young 
Classification of (21 Vears of Age bees (at Years uf Age Persons 
Weekly Wages and ove’) (under Both and over) (under B »th 
2: Years Sexes ——— 3: Years Sexes. 

Males “emale | Uf Are) Males. |Fema'es, Of Age). 
Under $5 = g20 35 597 1,522 9*7 20 730 1,707 
$5 but under $5 $53 68 309 1,230 768 56 438 1,262 
$6 butund-r $7 1,4 0 97 322 1,829 1,226 1u3 371 1,700 
$7 but under $8 3,372 76 204 2,552 2, 98 gs 252 2,548 
$s but under $y) 2,906 3! 81 3,¥78 2,793 40 1'7 2,950 
$9 but under $i0 4,239 12 68 4,39 4,303 31 84 | 4,478 
fio but under $62 4,834 Iu 23 4,867 5,139 16 33 5,188 
$12 but under $15 6,046 6 26 6,078 6,903 2 125 | 7,030 
$15 but under $20 55° 3! 1 8 5,040 53544 2 2] 5.548 
$20 and over. 1,162 1,162 eee 1,250 
Total . 29,733 3,6 1,608 | 31,677 31,141 368 2,152 | 33,661 

TABLE 2. 

increased for the said years from $497,- shown in Table I. For each year inde- 
299,389 to $538,137,823—that is, 8.21 per pendently the greatest number is taken 


cent. For the machinery industry the in- 
crease was from $17,804,567 to $19,709,808, 
or 10.70 per cent. 

The goods made in the total industries 
were $869,872,113 1n 1901, and $945,193,889 
in 1902, an increase of 8.66 per cent. In 
the machinery line the increase was from 
$49,359,957 te $52,820,803, or 7.01 per cent. 


19OI. 1902. 
Number of : — oon Number of Percent f 
Months Persons Percentages of Persons — 

Employed Employed 

in Estab- " : in Estab- : 

lishmeuts Employ- Urem- lishments Employ- Unem- 

Considered. ment. ployment. Con: idered ment. ployment. 
January 28.892 100,09 ; ; 27,157 $6.52 13.18 
February . 28,276 97.87 2:53 27.339 87.40 12.60 
March 27,645 95.68 4.32 28,037 89 #4 10.36 
April . 27, 367 94.72 5.28 28,629 9! 53 8.47 
May 26,725 92.50 7 50 24,860 92.27 773 
June 25,995 89.97 10.03 29,276 93.60 6 40 
July . 26,490 91.69 8.31 29,948 95 74 4.26 
August 27,012 93 49 6 51 30,575 97-75 2.25 
September 27,44 94.85 5-15 30,841 98 60 1.40 
October 27,60 95 53 4.47 31,060 99.30 0.70 
November 27,536 95-3! 4 69 31,279 100 00 ioe 
December 27,495 95.16 4.84 31,137 99 55 0.45 

TABLE I. 

time and proportion of business done; 5, The average number of persons em 
general summary of industrial conditions. ployed, including wage earners of both 
They are not intended to furnish complete sexes, but not clerks or other salaried 


for the State’s industries, 
such as might be found in national census 


reports, but a large and representative pro- 


gross statistics 


portion, valuable for purposes of compari- 
son 

The number 
to machines and machinery considered is 
360. These were controlled in 1901 by 207 


of establishments devoted 


private firms and 144 corporations, in 1902 
by 201 private firms and 150 corporations. 


persons, was for the total industries 395, 
234 in 1901, and 420,781 in 1902, showing 
an increase of 6.46 per cent. For machin- 
ery this increase was from 27,384 to 29,528, 
or 7.83 per cent. 

An interesting attempt has been made 
the range of employment and 
unemployment. For the total industries 
the excess of the greatest over the small- 


to show 


est number of persons employed was 113,- 


as 100 per cent. 

The table indicates that in 1901 employ- 
ment in machinery establishments fell off 
from the beginning to the middle, partially 
recovering itself in the latter half, and that 
in 1902 there was almost a steady improve- 
ment from beginning to end. 

The wages paid in the total industries 
for 1901 were $177,734,299 and $193.552,175 
for 1902, showing an increase of 8.90 per 
cent. In the machinery line the wages 
for the respective years were $15,063,944 
and $16,452,960, increasing 9.22 per cent. 

The average yearly earnings of wage 
employees in the total industries were 
$449.69 in 1901 and $459.08 in 1902, 
increase of 2.29 per cent. In machinery 


an 


they increased from $550.10 to $557.20, or 
1.29 per cent. 

The classified weekly wages for the ma- 
Table II. 
The returns were made by the man afac- 


chinery industry are shown in 


turers to cover the week during which the 
largest number of persons was employed: 
The estimated average yearly wage earn 


ings were in the total industries in 1902 
$552.66 for males, $353.36 for females and 
$244.24 for young persons. In the ma 


chinery industry they were in 1902, $578.30 
for males, $346.38 for females, and $287.73 
for young persons. 

The average number of days in opera- 
tion is found by multiplying the number 
of working days for each establishment 
by the average number of persons em- 
ployed and dividing the sum by the aggre 
gate average number of persons, thus ob- 
taining an average for each industry and 
for all the industries. For the total indus- 
tries this average was 293.43 days in 1901 
and 269.09 days in 1902. For the machin- 
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ery industry, 297.51 days in 1901 and 297.85 


days in 1902. The average percentage of 
business done in relation to the greatest 
capacity or maximum production was for 
the total industries 68.62 per cent. in IQOI 
ind 70.20 per cent. in 1902. For the ma- 


chinery industry it was 69.64 per cent. in 
I90I and 72.52 in 1902 

Table III shows some interesting com 
parisons for the machinery industry: 


While, as has been explained, the figures 


contained in the report are based upon the 


returns from a limited number of typical 


Amount of capital devoted to production, 
Value of goo is made and work done 
Value of 

production, 


Industry product (gross ee! less value of stock and 


matertals), 


Wages (labor’s direc t ‘sh: ire ‘of proc du t), 
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did 


danger, 


knew of the defect, if he not als 


know that it subjected he 


would not be deemed to rave assumed the 


risk, 
judgment 


exercise of ordinary 


he should 


the 


unless 1 


and discretion 


comprehended the danger. His youth, in 


experience and the effect of the foreman’s 
assurance on his mind were proper t 
consider and the question whether he was 


to be charged with knowledge was proper 


stock used and other materials consumed in 


ly left to the jury as one of fact 
It is evident that this is a case in which 
the assistant foreman acted as the com 
Igol 1902 
$39,990,455 $41,521.82 
(gross pro luct ) 3 $49, 359,957 $52,820,803 
$17,804,567 $19,709,898 
$31,555,390 $33,110 995 
$15,063,944 $16,452,960 


Profit and minor expense fund (in aiid product less 





wages), , $16,491,446 $16,657,945 
Percentage of in lustry proc r 1c t paid in wage s, 47.74 49.€9 
Percentage of industry product devoted to profit and 
minor expenses, ie 52 26 50 31 
Percentage of profit and minor expense ‘fund of capital 
devoted to production, 41 24 10.12 
TABLE 3. 
establishments, an attempt has been made _ pany’s representative, not as a mere co 
by the Bureau to deduce from them the employee. 68 N. E. Rep., 54 
entire output of goods for the State. It ASSUMPTION OF RISK—SLIPPING OF HOOK 
is thus estimated that the entire value of A very close case of risk assumption 
goods made and work done by the indus- has been decided by the New York Court 
try of machines and machinery was, in Appeals in the action brought by Ber- 
1902, $62,547,467 nard Welle against the Celluloid Company 
for injuries caused by the fall pot or 
Legal Notes. cylinder containing acid. It appears that 
BY E. P. BUFFET, LL. B the facts, as made out by the plaintiff's 
ASSUMPTION OF RISK—SCREW MACHINE Case, were in part as follows: Welle had 
ACCIDENT been employed in the work three or four 
John Weiss, an inexperienced boy of years, but previous to a week before the 
seventeen years, while working for the accident he had been absent for an inter 
Chicago Screw Company, injured his val, during which time a different sort of 
hand in a machine for sraping and finish hook had been substituted for the kind 
ing screw heads. He sued the company formerly used for attachment to the eye 
for damages. The testimony tended to lugs or ears on the pot when it was 
show that one of several screws which hoisted. Welle and a fellow workman at 
fastened the lever or handle in place had tached the hooks, the pot was raised, and 
fallen out, and two others were loose; Welle was starting to pour it, the hook 
that he called the attention of the assis idjusted by the other man pulled out, as 
tant foreman, who inspected the lever, @ result of which Welle was badly burned 
told him it was “all right” and to go and one eye destroyed. It appeared also 
ahead with his work; that by reason of that on a previous occasion, while the 
the lever being out of repair it stuck when plaintiff was away, the hook had pulled 
Weiss was moving it above the cutters. OUt In an attempt to raise the pot. Expert 
(“rapidly revolving wheels or knives,” in evidence was presented him tending to 
the language of Judge Boggs), and his show that the new form of hook was 
hand slipped down on them. This acci likely to pull out, on account of its shape 
dent occurred the day after he began that when the chain was tautened in rais 
work on the machine; he had never ing the pot, the lug might easily rest on 
worked on such a machine before the curve at the mouth of the hook and 
The Supreme Court of Illinois, in thus a “forced axis” be formed; that in 
affirming an award of damages made in ‘SUch a situation any movement of the pot 
the trial court, regards these circum- Would tend to throw it off, and that it 
stances as plainly tending to show the ight slip off without being moved 
company negligent (through the assistant \t the close of the plaintiff's case the 
foreman). The matter of risk assumption trial court dismissed the complaint, hold 
by the boy might still have prevented a ing that as he had worked a week with 
recovery, but the judge says that although this kind of hooks, he had assumed the 
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risk Che lemme non-suit was 
ifirmed by the Appellate Division 

In the ¢ of Appe Judge Cullen 
held that tl ig the ¢ r i close ne it 
uught to have g t ury on the 
question of | tiff issumption of risk 
ind that ot e detendant’s negligence in 
respect to thi uitability t the hooks He 
pointed out t t 1 re care is needed in 
selecting hooks for hoisting acid than for 
hauling log udge Haight, dissenting, 
favored affirman f the non-suit, on the 
rround that t eviden ded to place 
the responsibility workman of the 
plaintiff for ttaching the hook prop 
erly; also that the p tiff t have as 
umed the 1 et | was OT Ss 
comn 1 a pattern t l t iny tar 
mer’s child ten year | must know that 
if hit l upon the point was liable to 
slip of 

The court stands four to three for a re 
ersal of the judgment and a new trial 
on which occasion it is possible that the 
presentation of the def ndant’s evidence 
will give me different pect to the cir 
umstancs 67 N. E. Rep. 609 





The Diplomas and Me /als of Inventors’ Institutes. 


pinion of a 


certain “Institute of Inventor vhich “‘in 
stitute’ is sending « rinted matte 
to people whose lam and ad idresses ap 
pear in the Patent Office Gazette. This 
‘institute’ offers to inventors life member 
ship, a diploma and a bronze medal in 
consideration of $10. In addition, the “in 
stitute’ undertakes to seil patents of mem 
bers on a 10 per cent. commission. There 
s nothing fraudulent on the face of this 
proposition, but men who have had much 
experience with the world place a very 
small value on dip nd medals, etc 
unles here is behind these things an 
n ( which generally known to 
and methine rth while Mem 
versh ny of the professional 
etic rth all it costs 

» membe t ciety under 
kes to s hings f embe ither 
on a <¢ n n ba r any other way 
Nor d uch cieties ever give medals 
except under the most refully guarded 
undeniably 


conditions, on the basis of an 


creditable acl examina 


tion and award Vv ¢ vert of recognized 
high standing Mi f the Franklin 
Institute, for tar really mean some 
thing, and such a medal as the John Fritz 
medal iwarded for e most notable 
ichievement in metal irg i science, and 
by a joint « mittee con ed of members 
of the v ding engineering societies 
s one which any man might well be proud 
to possess and to nd « to his chil 

dren; but what meaning or importance can 
possibly attach to a medal bestowed by a 
so-called “institute obviously organizec 

for purely commercial purposes, managed 
by nonentities whom nobody knows and 
who have no standing whatever as scien 

tists or as professional men, and who scat 
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ter .iplomas and medals broadcast to all 
who pay $10? 

If any considerable number of inventors 
with uncut eye-teeth send in their $10 bills 
and get in return a diploma and medal 


costing the “institute,” 37 cents at a 


liberal estimate, it is evident that the “‘in- 


say, 
stitute’ will be doing a good business and 
that a lot of half-baked inventors will have 
diplomas and medals which will only ap- 
pear ridiculous in the eyes of men who 
f the world to make their 
A general rule 
Don’t let go 


know enough 
opinions worth having. 
applies to all such matters: 
of your good money unless you have in 
hand its equivalent, or some positive as- 
surance that you will get it. 


A Waterfall at St. Louis. 
An immense artificial cascade has been 
determined upon by the authorities of the 
Louisiana Purchase Exposition as the cen- 
ter piece of the semicircular layout of the 
principal buildings. The cascade itself will 
a large middle 
smaller one at each side, 
into the head 
90,000 


be divided into three parts; 
cascade with a 
the water flowing directly 
of the Grand In all, about 
gallons of water per minute will be sup- 


Basin. 


plied at a head of 159 feet, forming the 


greatest artificial water effect ever § at- 
tempted. The water will be taken from 
the Grand Basin itself and will be raised 
to the top of the cascade by a pumping 
station located under Festival Hall. The 
pumping machinery will consist of three 


36-inch single-stage turbine centrifugal 
pumps purchased from Henry R. Worth- 
New York 


by a 2,000 horse-power Westinghouse al- 


ington, of city, each driven 
The total horse- 


The 


pumps and other pieces of machinery for 


ternating current motor 


power utilized will thus be 6,000 


this plant are now being installed at St. 


Louis 


A Moonshine Plant at Sea. 


BY | \. SUVERKROP 


We Sour- 


abaya 


from 
sugar for 


were homeward bound 


with a full cargo of raw 


the London market. Besides the full cargo 


we had also a “full” crew, all the firemen 


came down on watch drunk. I got orders 


from the chief (I was second) to overhaul 


the firemen’s forecastle; so the forecastle 


was overhauled, but not a drop of spirits 


of any kind could I find. Still the men 
came below watch after watch drunk as 
owls—and in consequence the steam was 
poor, the speed poor, and the = skipper’s 


flow of profanity proportionately 


rich. For 
we had the first cargo of the new season’s 
crop, and if we got to London before any 
other ship there was a decent bonus for 
the “old man,” but if not, a good keel haul- 
ing from the ship’s husband (superintend- 
The chief, the third and I 


sacrificed most of our time off watch play 


ent captain). 


ing detective, but all to no purpose, for the 
men were still able to get the drink (rum, 


by the odor of their breaths) from some 
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mysterious source, which we could not 
find. 
We half 


Ocean, the weather though hot was clear, 
and I thought I would get my requisition 


were way across the Indian 


sheet ready. So down I went to the store 
room with pencil and note-book to find out 
how many shovels, grate bars, slices, pick 
ers, etc., would be wanted by the time we 
reached London. I had gotten well on with 
my list and had stepped out into the engine 


\s | 
stood on the grating with my hand on the 


room preparatory to going on deck 


rail, just under the high-pressure cylinder, 
a small thin stream of hot, black cylinder 
oil trickled down on my hand. I went at 
once to the cylinder tops to find out where 


it came from. (The cylinder oil, being 
very thick, is always kept in a copper ket 

tle suitably fastened on the high-pressure 
cylinder top, the heat keeping it fluid.) | 
found the kettle leaking, and, knowing we 
had a the 
turned thither to get it, but, high or low, 
I could kettle, and it suddenly 


struck me there was a lot of old copper oil 


Spare one in store-room, I re 


find no 
tube missing which I had put in the same 


flashed had 
served my apprenticeship at the Canal Ba 


locker—then it upon me. | 


sin Foundry in Glasgow, where at on 


time nearly 50 per cent. of the work was 


for breweries and distilleries My Liver 


pool Irish bucks had stolen my cylinder 
oil kettle for a still and my copper oil pipe 
for a worm, and were running a “blind 


tiger’ somewhere on board, using the raw 


sugar for their mash 
| 


kept my discovery to myself, however, 


as I felt sore over the different kinds of 
blank Yankee fools I had been called by 
the chief—and if it turned out that I was 


wrong it would only give him a chance ti 
call me some other variety. 


I fixed the old copper kettle and turned 


in, but not to sleep. I lay there in my 
bunk and cast it over in my mind who 
would most likely be the distiller? One 


after another I turned them over in my 


There was only one among the 
had 


I was sure, and that one was 


thoughts 


crowd that the wit to run the thing, 
Tim Hanlon, 
the long, skinny Irishman; but how to find 


And 


obliging he 


then I remembered how 


had 


The cook gets his supply of coal from the 


out? very 


1 


been to the cook lately 


regular stock in the bunkers, and it js 


always regarded as an imposition by the 


firemen to be ordered to fill the cook’s 
bunker, which holds, say, 14 to ton 
but Hanlon (who was on my watch) had 


filled the bunker without a murmur, and 
I had seen him help the cook to peel pota 
toes only the day before, when he was off 
watch, Yes, that was the reason, the cook 
could make the yeast for the mash 

About the middle of my next watch | 
stepped into the stoke hold. Hanlon had 


“What 
Hanlon?” 


finished firing up. part of 


Ireland do 


“Sure, Mr. Silver, Oi t’ought you knew 


just 


you come trom, 


Oi was a Tipperary man.” “Did you ever 
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kind of herb beer they make in 
they call it ‘Potheen, I think.” 


drink a 
Ireland 
Herb 
beer; ut’s whuskey. 


‘Potyun’ is no herb 
Did Oi iver drink ut? 
Did Oi make lashins ay “That's all 
I want to know, Hanlon, except where you 
kettle 


f the store-room, and I want to 


beer is ut? 


ut ?”” 


put that and oil pipe you 


sti le out « 


copper 


know d d quick, or into irons you go 
for the rest of the voyage.” 

Well, to make a long story short, I had 
him on the run and he took me up on deck 
through the regular galley into a small 
galley that had been used when the ship 
was in the China trade by the native crew 
for cooking their rice. The copper kettle 
was on the fire; the mash stood around 1n 
buckets and the old oil pipe was doing ser 
vice as a worm in a big ash bucket which 
he had fitted the 


smoke from main 


with an overflow As 


the fire went up the 


smokestack, the same as the smoke from 
the regular galley, there were no outward 
show that we had a moonshine 


signs to 


outfit on board 





Electrical Theory and Practice. 


Put to the fresh college graduate the 
problem of the amount of distance to be 
left high 
tension transmission line ll 
the 


between the conductors of a 


His answer wi 
most distance 


likely jumping 


the 


involve 
of the 
span, the sag, and perhaps a liberal factor 


voltage to be used, length of 


of safety. It is experience only that will 
show that his premises are wrong and that 
the equation to determine spacing of high 
tension wires depends very little on the 
voltages to be carried and almost entirely 
length and 


on such things as the average 


ohmic resistance of cats, the spread of 


wing of owls and cranes and eagles, and 
the average length of scrap baling wire, 
together with the strength of the average 
small boy’s throwing arm.—P. M. Lincoln, 
the Electrical Associa- 


before Canadian 


fron 





Careful Workmanship. 
Why do th 


French-made automobiles 


outlast those made in America? Surely 
not because France has a monopoly of 
good material or skilled labor It is be 
cause they take almost infinite pains in 


hunting for a microbe that eats into the 


have dis 


covered a lymph which destroys the 


vitals of the automobile. They 
germ 
In one of the largest manufactories neat 
con 


Paris a vast laboratory system is in 





tinuous operation Here every piece of 
steel is tested for the germs that eat the 
heart out of the metal.—)oung People’s 
Weekly 

A new law restrictive of child labor 


effect in Germany January 1, 


It forbids the employment of chil- 


goes into 
1904. 
dren in such work as electroplating; paint- 
ing lead or tin toys: lead, zinc, tin, brass, 
etc., founding or working; bronzing; met- 


al grinding or polishing, file cutting, etc 




















November 5, 1903 


Letters From Practical Men. 


Making Thread Rolling Dies. 
Editor American Machinist: 

The sketches show some tools used in 
making dies for rolling threads. One of 
the most important things in making such 
dies is to cut the thread or teeth prope rly 
on the die blanks so that they will form 
the correct thread on the work. I hav 
been told that a pair of dies made for a 
5-16 inch 20 thread will answer for a 34 
inch 20 thread. They may do for common 
rough threads, but do they pay You 
can’t expect to have a 60-degree angle on 
a ¥%-20 bolt cut with 5-16 20 dies. When 
one die is used for various sizes of stock 
it requires to be adjustable, and an ad 
justable die is not easy to make, neither 
is it easy or practical to set in the machine 

Experience and much experimenting have 
taught me that it is much cheaper to make 
a pair of dies for each size of stock The 


dies are standard, simple to make, and 
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~Blan 


Di 



































the machine operator can take care of 
changes and setting without requiring thi 
attention of a skilled mechani I make 


such dies in the shaper, using a circulat 
cutting tool. This cutter is made 1 


lathe in the same way an ordinary piece 
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of work is threaded, and must s wide | <1 \f fin ‘ing the 
or a little wider than the blank propet gle f the die to be cut, the 
Fig. 1 shows the cutter and holder. It chuck ‘ ped tight; then mark 
is very important that the bottom « put on ‘ er edge nda tl é 
shank be planed off rig e 11 f thre lt 
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by the arrow, or at B if it runs in the op 
posite direction 

Che keyway in the crank is a starting 


point for a fracture. If put as at A, it is 
at the point where the most metal is left 
after the In fact 
about as much metal left at that 
stand the 
at all. 


sidering the direction of rotation: 


there is 
to 


keyway is cut 
point 
strain as if there was no keyway 
Then as to which side to put it, con 
\ssume 
2, that the engine runs in 


as shown in Fig 





I 
KEYING ON 


the direction of the arrow; the metal of 
the crank could all be cut away as shown 
without weakening it very materially for 
the direct push, but if the direction of ro 
tation was reversed the crank would have 
no strength at all. It’s simply taking ad 
vantage of the principle of the snubbing 
post, which is the most common and best 
example of the principle. 

I suppose if mechanics knew how little 
the key has to do towards holding a crank 
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ance to change when shown it is wrong 
Mr. William A. Sweet was the first man 
t side out 


Porter 


I ever saw put a crank on righ 
(see Fig. 3), although Charles T. 
set forth the principle in his first 
“reducing 
SWEET 


engines, 
and described it in the phrase 


the overhang.” Joun E. 





A Power Driven Ratchet Drill. 
Editor Machinist : 
A few days ago, as I entered the shop 


American 


— Kime 


Sf — 


> \ 


(4) 


IG: 2 
THE CRANK 

I was accosted by one of the boys with 
the remark: “Say, boss, I’m not going to 
pull that old ratchet on those power beds 
any more,” and he told in reply: 
“Well, Mose, if you don’t want to pull 
that ratchet you had better go to the office 
and get your time. We will have a radial 
drill but 
these new tools at once, and we will have 
to get 
one.” to 


was 


next year, we cannot buy all 


the best can until we can 


Mose answered: 


do we 


“Come over 
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soft steel, turned the end 


Morse taper, bent the crank in cen 


144-inch round 


4 
No 3 


ter as shown, put it in our 20-inch drill 


press; made a pitman out of 34-inch round 


iron with joints at each end so it would 


fit the ratchet 
finished 


and the attach 
be 


drills the holes 


and crank, 
The 


and 


ment was ratchet can 


used in any position, 
in much less time than by hand 


D. E. Norris. 
Grain of Lumber in Patterns. 
Keditor Machinist: 
One thing that few patternmakers seem 
ot 


American 


to understand about lumber, and one 
much importance, is, how the grain of the 
wood can be placed to make the pattern 


When 
it is generally sup 


most serviceable quarter-sawed 
lumber is spoken of, 
posed to apply to oak or other hard woods 
method 


and is understood as 


only of showing the markings on the face 


meaning a 


of the board. 


Sut there are quarter-sawed boards in 
pine or any other kind of lumber \ 
quarter-sawed board is one that is cut 


To 


cut all boards quarter sawed would waste 


from the log radially, as in Fig. 1 
too much of the log, which is the reason 
that only a few boards from each log are 
sawed radially 

A quarter-sawed board will stay practi 
during changes of 


cally straight many 


temperature or humidity. So if you have 
a thin pattern to make that has no ribs to 
hold it straight, select, if possible, a quar- 
ter-sawed piece, which can be easily done 


You 


such a 


by looking at the grain on the end 


waste a little stock to get 


may 





and keeping it from turning on a shaft, 
and how many times the key fails to hold 
it when that alone is depended upon, that 
it would be a If a 
crank is forced on the shaft as tight as it 


revelation to them. 


ought to be it won’t need a key, and if 
not, the key is only a temporary makeshift 
his crank business is a good example of 
the persistence with which mechanics 
stick to the wrong thing, 


whether it is right or not, 


without thinking 
and their reluct- 


A BOY'S WAY 
the drill press and I will show you some 
thing.”’ 

I enclose photographs of this ‘some 
thing,’ which we are now using very suc 
cessfully for drilling these large castings, 
in which we have to‘ drill eight 7g-inch 
and two 34-inch holes, which cannot be 
reached with an ordinary drill press. I 
was away the afternoon before the inter 
above, and Mose, being 


view described 


tired of pulling the ratchet, took a piece of 


piece, but just consider the convenience of 


having the pattern stay the way it was 


made. I remember an instance of making 


new patterns to replace some that were 


badly warped. Cleats were ordered put 
on the new patterns, to be afterwards 
stopped off. I sent the patterns to the 
foundry without cleats, with word that 
when they became crooked, to send them 
back and I would put the cleats on. But 


I never saw them again 
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A board like Fig. 2 


long—which reminds me of the boy who 


will not stay straight 


tried to plane such a piece straight; the 
more he planed the worse it got, until it 
began to look as if there would be no 
board left. The boss told him he didn’t 
plane fast enough to keep ahead of the 
warping. 

When gluing two thicknesses together, 
it is better to place them so that the grain 
will lie as in Fig. 3, because the warp of 
one piece will counteract that of tMe other, 
and the joint will not open as readily on 
the edges as if placed like Fig. 4 or 5. 

If you glue one piece across another 
you will get the effect of Fig. 6, unless the 
glue lets go or one piece splits in shrink- 
ing. The pull of board A in shrinking is 
often powerful enough to bend board B in 
its length. 
with absolutely dry material of 
more thicknesses. 

A pattern like Fig. 7 is more serviceable 


Cross grain is only effective 
four or 
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GRAIN OF 


if made with the length of the bottom 
piece running from one rib to the other 
as the bottom will stay straight and the 
ribs will always draw. If made like Fig 
8 or 9 you get the effect shown, which will 
distort the that the 
not draw. 


If the grain of the wood can be put in 


ribs so will 


pattern 


pattern in the same direction as the line 


of draft, a slight warping will not affect 
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the drawing of the pattern. This cannot 


always be done, because patterns so made 
would be weak in vital parts. Distribution 


of the grain of wood in patterns is as 


much a study as the distribution of metal 


both equally affecting the utility of their 


respective constructions J. L. Garp 





A Handy Setting Tool. 
Editor American Machinist: 
Herewith is shown a very handy tool 


for sizing snap gages; for setting shaper 
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there is just inch difference betwee: 


the thickness of the body at the zero lin 
and at the other end of the scale After 
the body machined it is hardenec 
ground and lapped. To this body is fitte 
the tool steel sliding block the botto1 
of which is perfectly flat, thus enabling 
one to lap it to a true surface. To guide 
it and hold it in perfect alinement with 
the base the two screws are screwed 


1 
} 


he heads of these being lapped off 


The block is 


into it, t 


to a sliding fit in the T-slot 











and planer tools to hight; for setting sur- locked in position by the bolt d. In this 
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HANDY SETTING TOOI 
face gages, and also for numerous other bolt is an elongated slot through whuicl 
purposes. When I designed this tool, it passes the binding screw e; when the lat 
was my object to so construct it that every ter is screwed inward the taper portion 
part, excepting the scale, could be hard- draws the bolt up tight, clamping the slid 
ened, ground and lapped. I have seen ing block fast to the base The step 
tools made on much the same principle, milled in the block are four in number 
but on most of them the sliding block was each of the upper three steps being 
dovetailed to the body, this one point alone inch in hight, and the lowest, when set as 


necessitating the whole tool being left soft, 


1 





LU MBER 


FIG. §S 





PATTERNS. 


IN 


as it is impossible to grind and lap a small 
dovetail accurately. 
is made 


Into 


[The body a of this instrument 


of tool steel, it being 3! inches long. 


the top is milled a small T-slot, and at the 


side is inserted a small scale graduated in 


hundredths; this scale is 2% inches in 


length, thus giving 250 divisions, each one 


of which is equivalent to 0.001 inch rise 


in the sloping top; or, in other words, 


shown, being inch above the bottom of 


+ 


the tool Thus the tool measures 
M4 and 1 inch when set at the zero line 
ind with the '4-inch up-and-down move 
ment along the incline the tool has a range 
of from '™% to 1'4 inches in thousandths 
Che sliding block s hardened, and lapped 
on the four steps as well as at the bottom 
Che plate f on which the zero line is placed 
is fitted in a small pocket milled out at 
the side of the block, and, should the too 
ver show wear n be relapped and a 
ew zero plate fitted, as the relapping 
vould necessitate a new zer ne 

The method of reading this tool is of 
ourse very simple: Should you wish t 
set the tool at .437 inch, get the zero line 
n the sliding block in line with the 
187th div n on the scale; this will give 
you .250 187 437 inch—necessitating 
the us¢ f the step marked .250 You 
would with this setting obtain the follow 
ing sizes from the four steps: the lowest 
would give as stated .437, the next .687, 


the third .937, and the highest 1.187 inches 
Che drawing shows the scale graduated in 
an inch; it should be in hun 


M. STABEI 


twentieths of 
dredths 


Ios 





A Screw Slotting Fixture. 

Machinist : 

I send herewith a sketch of a very sim 

w heads It has 
made and 


Editor American 


ple rig for slotting ser 


the merit of being very cheaply 
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a girl. It 
as the con- 


can be worked with ease by 
should need little explanation, 
struction is apparent from the sketch. A 


is a cast-iron block, into which is screwed 
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centric with the inner stud. A tempered 
steel roll D is inserted in the large slot, 
and a wire is inserted tight in the roll and 
the This keeps the roll 


loose in slots. 


For squaring up the 














the slotted stud B. The lever C passes from dropping out 
through the slot and is secured by a pin D, | sides, the collars are put on and the lathe 
7 
nv ? 
l aed 
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4 a Mach t 
SCREW SLOTTING FIXTURE. 


upon which it works. The lever is pointed 


at one end for a handle, and is widened 
out at D to provide 
At the end c the lever is drilled to receive 
the 
clamped in position by a screw, the end 
of the lever being slotted through into the 


A spring 


a good working fit. 


various sized bushings, which are 


bushing hole for that purpose. 
E helps to steady the cut, and brings the 
lever back on to the knockout peg F. If 
necessary, a wire and stirrup can be at- 
tached to the handle end of the lever, thus 
enabling the operator to use the foot to 
put on the cut and keep free both hands to 
A stop G regulates the 


W. H. 


handle the work. 
depth of cut. 
Wolverhampton, England. 





A Rig for Turning Washers. 


Editor American Machinist: 


The sketch shows a pair of “fixtures” 
made for cutting up and squaring up 
cast-iron collars, and they proved very 
economical for the purpose. The collars 


inch long and 
They 


were bored and turned in pieces about 67s 


had 1'4-inch holes, were I 


about 2'% inches outside diameter. 
inches long 

Fig. 1 goes in the live spindle and con 
with a large 
stud .f, 15-16 


sists of a tool-steel center 


shoulder and an eccentric 


inch diameter, 7g inch long, tempered and 








is started. 
and the heavier the cut the harder it holds 


The roll drops into position, 


To release, the collar is given a_ slight 
twist in the opposite direction. 
In Fig. 2, which goes in the tailstock, 


the ring A rotates upon stud B, which is 
hardened and ground. For cutting up, 
the long pieces are placed on the first fix- 
ture, and the tailstock fixture is pushed 
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Micrometer Scribing Block. 
Editor American Machinist: 
I send you a sketch of a very useful 
tool, a micrometer scribing block. It has 


an easy and fine adjustment for accurate 
lining out; but its chief advantage over 
the ordinary scribing block lies in its uss 
as a hight gage, as differences are read 


direct, dispensing with paper or _ sheet 
i Its main parts 


sleev e I ), 


gages, or in fact any gage 
are base A, screw B, nut C, and 


scriber . The nut has a long bearing on 
the screw and has a slit sawed up about 
half its length. Screw B has a keyway in 
it, in which fits pin / which stops the 
sleeve from rotating. Sleeve D also is slit 
Nut C is graduated with forty divisions, 


The 
spring keeps sleeve D up against the nut 
To lock the 


and reads against a line on the sleeve 


sleeve to the screw, knurled 


screw G is turned, which tightens the 
sleeve on the nut, which in turn is tight- 
ened on the screw H. T. MiLvar. 


Manchester, England 





Some English Shops Visited. 
Editor American Machinist: 

















MICROMETER 








ground. This stud has 3-16 inch eccen- into the other end. By having the spindle 
tricity \ Woodruff key B is inserted, clamped and sliding the whole tailstock, 
and a soft ring C is put on, a light driving and also setting the cutting-off tool the 
fit. This is then turned .oor inch smaller proper distance, the carriage can be 
” . lo 
i \ 
A \ f 
’ ; 
B : 4 
\D ‘ ~ 3 
z= 
2 \ i Mm < 
= E Cc Fl by 
Le |W 7 — / 
— ™ in v st 
FIG. 1 \ RIG FOR TURNING WASHERS. FIG. 2 
than the holes in the collars. A rectangu- brought back against the tailstock each 


of the ring, 
inch thick, 
cut in the sides con 


lar slot is cut through the side 


leaving the sides about 3-32 


and small slots E are 


time, and no measuring is required until 
the tool has to be ground and reset. 


W. E. WILBER. 








Taking advantage of the courtesy of 
er i 
ae 

(a 
4 v 8 
SCRIBING BLOCK 
several engineering concerns, I recently 


visited their several works, five or six days 
and instructively oc 


At Willans & Robinson’s Rugby 


being thus pleasantly 


cupied 


works considerable attention appeared 
be paid to the surroundings, the approac! 
and grounds being well laid out and kept 


In a condition matching the buildings, 
which are of a rather ornate character 
[The roofs are of the saw-tooth type, but 
in place of the bays running parallel with 
them they are at right angles, being so ar 
ranged that a north light could be obtained 
and at the same time route followed 
by the work handled in the shop should 


as regards its reception 


be the most direct 


and shipment. Manchester tools are much 


in evidence, followed hard by Lang’s, of 


Johnstone. As in practically shop 


every 
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~ ] - 7 ' 1, 
one visits, Brown & Sharpe or Landis However, it is now doing good work. An days of railwa 


lition and occupied by the com 


grinders are to be seen; also, in this case, automatic bandsaw setting and sharpening good condition and 





one of the Norton heavy machines. Tur- machine of Swedish origin meets with ap pany’s employees. My friend informed m«¢ 
ret lathes by Alfred Herbert are flanked proval. In the foundry I noticed some a very large proportion of the privately 
by those of Jones & Lamson, and the very neat hand winches for lifting the owned houses are owned by artisan oc¢ 
methods in use for securing the accuracy core oven doors, by Abbots’. of Newark pants, a flourishing local b ilding society 
of the engine cylinders, pistons, etc., follow (Eng.), Bagshaw’s sand sifter and Dar managed by the workmen themselves, sup 
substantially those described in these col ling & Sellers’ molding machines, and I plying he necessary Che wate 
umns a few years ago (August 15, 1895). understand some American ones also were ind gas supplies, road ulding and up 
One of the planing machines was pro- about to be installed. The social features keep ind techn ruction facilitie 
ducing a very smooth finish on an engine of the works include a well-found mess ire provided by ( \ mMpany 
bed. the traverse being 2! inches per room. a brass band which, ju ‘ging from which appears to ta i broa view ot 
stroke. an inserted blade tool being in use, outside announcements, furnishes the locat esponsibility 
the blade apparently having been ground outdoor music, and a company of infantry \rriving in | d the plea - é 
on a surface grinder. Polished hand rail volunteers 100 strong, attached to a Bit of the per g tf Mr Pl p 
ing seems in great demand by the com mingham batallion, and under the com Bright, one ot e propre th gh the 
— =e = _. works of Mess vlor & Sons, a con 
a cern of more than a century's stan ling 
nd still well in the running. Though with 


Order No. * half a “ e of K it Cro s Railway 


Description. to a pa of very pleasing gardening _— 





he first things noticed by a visito 
well-organized resta 1 un by an out 
side catere Vi ré ( voke ] mea 
may be had i ( f 5 cents upwards 
The produ f firm consis f 
m and brass \ ga and 
. hydraulic fittings, al e manut 
Number of Parts | Date _. tured on modern lin 
In the foundry il y play 
rominent pa ( I nd othe 
\ Total No. to follow ie eas to eae tree 





— — — ——_ - , 


TAG FOR WORK FRONT 





eco! I { ( ce 
or the iworat \ ( 1 dered 
NT the premium sysiet firm hold, an 
at the management ngratulate themselve 
on thereby ng induced their men t 


Work to Drawing or Sample. but if you see that — ran = ver neg toe 





the sample can be simplified or improved, kindly he eicaiiae 
call our attention to the matter. Yee ee 
Whenever a pattern alteration will save time tn en | 

machining or fitting, we shall be glad to be hb cat fr OS gem oe 


Informed of it. 


January 1902. J. TYLOR & SONS, LTD, <i2"'s—and thus to obrain more orders 





aa ’ 
\G FOR WORK BAC k thie tel I I ng 
Syet j 
pany’s customers, and stanchions of a very mand of Mr. Lazenby, one of the directors \r 
pleasing design are adopted and finished of the company \t the time of my visit ployer agrees w vorkman wl \ 
right all over Numbers of large stan preparations were in hand f wet d re 


I 


dard parts are made for st ck, and kept camp in North Wales At the last share bl r doing vor | 
| | 


n the shop until called for They are holders’ meeting, the chairman intimated = « St 

tencilled ““Property of finished stores de that the company intended experimenting — altered | 

partment Q D,” QD signifying “quick d with large gas engines, and one of about 400 worl ntirely ng Phere 

very.” horse-power, which bore considerable out no fear of rate cutting, and of the fricti 
The pattern shop is the only one in ward resemblance to the company’s stean vhich it « If 1 eration don 
vhich I have seen a carving machine in engine, was undergoing a test more q \ Ss 

ise. The foreman explained that seeing Continuing my journey, and calling o1 iving made, d " diliget 
ne doing verv good work in a cabinet a friend at Wolverton—the London & m the part of the wor 1 rr to ma 
naker’s shop, he induced his company to North Wester Railway Company's car chinery or t pl 1 by the employ: 
btain one. but afterwards felt inclined to riage building center—I found it to all in or to bot 

epent having recommended it, as a long tents and purposes a railway town. Num “The employe entitled to the be 
me elapsed before the men took to it. bers of dwelling houses built in the earliest work of the workman in return f he 











wages he but under the Premium 


System the workman receives half the sav- 


pays, 


ing made, the employer taking the other 
half. It 
have the very best tools and appliances 


is to the advantage of both to 


obtainable, and these the employer has to 
The 
and 


considerable cost. 


the tools 


pre vide, often at 


workman on his part uses 
appliances to the best advantage, and sug- 
ge-ts improvements wherever he thinks 
them possible. 

“The Premium System is not, and can 
compulsory 
the 
the highest wages 

“It unites the interests of employer and 


employed in favor of efficiency, helping 


not be, 


“Tt enables best workmen to earn 


the employer to secure more work and the 
workman to earn higher wages. 
“It removes all desire or necessity for 
rate cutting. 
“J. Tytor & Sons, Limited. 
January, 1902.” 
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after the 


The foundry equip 


piece rising very appreciably 

minimum is passed. 

ment includes a Gould & Eberhardt sand 

sifter and a Tabor molding machine, and 
the 

; 


molding is brought to 


match-board system of 
a high degree of 


rum- 


in addition 
efficiency For cleaning castings a 
bling machine, through the barrel of which 
a stream of water passed, was preferred 
to pickling, though both processes were in 
use. In the stores I 
lent gun-metal valve spindles, the threads 


noticed some excel- 


on which were cast, no machining being 


required. Though such a practice is not 
unknown, a writer in the Foundry seemed 
very skeptical on the matter a little time 
when reviewing an article by Walter 


ago 
J. May. In the machine shop Amer- 
ican turret lathes are prominent, Ger- 
man and Swiss lathes also being rep- 
resented. Excellent work is performed 
by the automatic turret lathes in 


the manufacture of hydraulic and other 


J. TYLOR & SONS, Limited. 





PREMIUM TICKET, 





showing earnings of 





On 7 eee — ae a , 
—_ 

TIME. | HRS. | DATE. 
Commenced ieee | a ein 
Finished . a 
Standard ‘ie : RATE. EARNINGS. _ 


Actual Time 
Premium 


Labour Cost of Work 


Labour Cost per piece 


Amount to draw £ : : 














Foreman. 


NOTIGE. 
The “ Standard Time’’ once fixed will never be changed, unless new methods of doing the work are 
introduced, when the matter will be a subject for mutual arrangement. 
This slip must be carefully preserved for your own reference, and for convenience in booking. 
All premiu ns will be paid on the first pay-day fol owing the completion of the work. 


That their desire for suggestions from 
the workmen is genuine may be gathered 
from the fact that £30 ($150) was distrib- 
uted last year in recognition of meritorious 
In the foundry, on certain 
a certain minimum amount of work 


contributions. 
jobs, 
is required from each molder, and all work 
ibove this amount is paid for on a differ- 
the price per 


piece-work 


ential system, 


J. TYLOR & SONS, Limited. 


meters. Though manufacturing many arti- 
cles in considerable quantities, classes of 
work the demand for which is subject to 
considerable fluctuations are also profitably 
handled, one consequence of this peculiar- 
ity being that Messrs. Tylor have gradu- 
ally enrolled and equipped a body of work- 
men capable of meeting widely varying 
demands on their skill. 
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The east end of London next attracted 
attention, Messrs. Yarrow, the torpedo 
boat builders’ works being next in order 
A courteous official placed me in the hands 
of the machine-shop foreman, Mr. Higson, 
whose still dominant Lancashire accent- 
after twenty years’ residence in London 
proclaimed him a fellow Boltonian. My 
friend carefully explained that he always 
informed people he was a “cockney,” but 
somehow they hardly appeared to believe 
him. A splendid class of work is turned 
inspection being 
High-speed tool 


out here, 
carried out on rigid lines. 
steel is much in evidence, specially good 
being obtained in drilling boiler 
with Firth’s “Speedicut”’ steel 


government 


results 
shells, etc., 
drills. The form of drill used is a cross 
between the twist and the flat styles, which 
seems to confirm the opinion arrived at 
some years ago by the late Mr. Dixon, of 
Kendall & Gent, and expressed in a paper 
the Institute of Mechanical 
A good few Manchester tools 


read before 
Engineers. 
are in use, planing machines are well rep- 
resented by Buckton, of Leeds, and a par- 
ticularly powerful upright drill by Harvey, 
of Glasgow, was arranged to cut out ellip- 
tical hand- and man-holes in boiler plate, 
a wide range of sizes being provided for. 
The toolroom occupies its proper place 
in the internal economy of the works, and 
is equipped commensurately. <A_ note- 
worthy feature here is the unpretentious 
nature of many of the jigs in use. The 
jig habit has evidently been acquired, with 
out the enslavement of those coming un- 
der its influence. A home-made attach 
ment to the screwing die-head of a Jones 
& Lamson turret lathe allowed of the 
screwing of staybolts to match the irregu- 
larities of pitch due to tempering, which 
appear practically inseparable from long 
staybolt taps. Considerable use is made of 
such pneumatic tools as drills, hammers, 
etc., a creditable attachment to a 
pneumatic drill, devised by Mr. Higson, 
being used to saw off staybolt ends flush 


very 


with the ends of cylinders ona special type 
of engine. The spindle of the drill has a 
worm affixed at its outer end, which drives 
a worm wheel whose spindle carries at one 
end a small circular saw revolving flush 
with the end of the cylinder. By means 
of pincer-like claws the bolt end to be cut 
off is gripped and the feed motion of the 
drill is the 
work. 


used to advance saw to its 
Electric driving is adopted, but, 
except in the case of isolated tools in the 
shipyard, ete., the tools are driven in 
groups. 

A trip around the shipyard concluded 
an enjoyable outward journey, the return 
one being broken at Ipswich and Lincoln, 
and some impressions gathered at these 
places might be of interest later. 


JAMES VoSE. 





Lathe Work on the Milling Machine. 
Editor American Machinist: 
Recently, while visiting one of the man- 
ufacturing shops, I noticed several kinds 
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which were quite novel to me, and I 


hought they might be of interest to 
f the AMERICAN MACHINIST readers. 


In the way of doing lathe work on the 


some 


milling machine, the first thing to be no- 
ticed was a boy squaring small pulleys. 
The only special tool for this job was an 
irbor, shown in Fig. 1, with the end c ex- 
tending from the machine spindle the size 


f the hole in the pulley. The arbor also 








b 
c 
a 
FIG. I. ARBOR FOR TRUING THE EDGES O} 
PULLEYS 
had an arm to carry a driver pin a. The 


pulley had been previously bored, and one 
end of the hub squared in the turret lathe. 
The work done in the milling machine is 
yf the hub, 
the 


gaged from the machined end « 
fastened 
The cutting tool is 
the 


each pulley being against 
shoulder b by the nut 
held in a common milling machine vise, 
tool set the required hight and the proper 
distance from the gage point or shoulder 
b, and then, with the gib screws well tight 
ened, the stop set so that the operator can- 
not run the tool in too far, and the feed 
before the 


the 


es 
out a little 


We 


set so that a boy can square any number 


set to knock stop 


is reached. now have machine 


of pulley rims with very little attention or 
likelihood of making a mistake 


This same boy was operating another 


milling machine with an attachment for 
turning the rims of hand-wheels. This 
fixture is shown in Fig. 2. Let A repre 


sent a hand-wheel in place ready for turn- 

















| 
| 
a D 
E 
An i st 
FIG. 2. TURNING HAND-WHEEL RIMS ON 
THE MILLING MACHINE 
ing, mounted on a special arbor, as in 
Fig. 1. B is the overhanging arm with 


fixture C fastened securely to it while its 
foot D rests upon the machine platen / 
but is not fastened to it. The fixture is 
quite a substantial casting heavily ribbed, 
and with the foot D about 6 inches each 
way. 


quite heavy and mounted in the main fixture 


The tool-post F also is of cast iron, 
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by trunnions at each end, the lower trun 
nion carrying a pinion which works in a 
rack fastened to theplaten. When the platen 
carrying the 
the tool-holder 


travels, rack engaged with 


the pinion, will revolve 


and the point of the tool G travel around 
and shape the rim of the hand-wheel. In 
this case the inside of the wheel rim was 


cast smaller, so that the tool would run out 


and leave the section of the rim a true 
circle. Care must be taken that the axis 
of the tool-holder coincides with the de 
sired center of the wheel rim section, and 
that the turning tooi is at the center of the 
wheel rim _ vertically To start the cut, 
swing the tool-holder as far as it will go 
in either direction, set the tool out to the 


desired depth, feed the platen along until 
the rack engages with the pinion, then put 
in the feed, with the stop set to knock off 





at the end of the cut B. E. A 
Stencils. 
Editor American Machinist 
In many drawing offices stencils are 
used for titles of drawings, etc. The oper 








ation of using the stencil plates supplied 
by instrument makers is slow and unsatis 
factory. A pencil base line is drawn, the 
first letter of the required word is sten 
led the 


begin, a pencil mark is next 


( somewhere where word should 


made at a 
guess where the second letter is 


to come, 


and so on, the end of the resulting word 
often arriving very far from the expected 
place 


The rig, shown large in the sketch for 


1S designed for us¢ 
laid 


face down the letter plates of the required 


the sake of clearness, 


with separate letter stencils. Being 


word are dropped in place, butting one an 
When the 


complete the hinge-piece is pinched over 


other over the bars word 1s 


the bottom ends of the letter plates, and 
the whole is ready for use. The word 
may be placed comfortably in position 
and then the ink can be dabbed on with 


one wetting of the brush 
the 
up at 


The end view shows how clamping 
I 


portion is made, being bent an angle 
with the other portion. This is to facil 
tate the lifting of the plates after stencil- 
ing, so as not to smudge the printing. The 
shown 


holes in the clamping portion are 


for thumb-screws, which would only be 


necessary when a word is required to be 


used continually without changing. The 





rig should be made of cept 1 
dust-proof box, or dirty wings may re¢ 
sult With this syste ere should b 
three sets t ietters ( ne save 
will very soon pay e€ eX nitial ex 
pense R DS 

Birmingham, Englat 

Measuring Cutting Speecs. 

Editor American Machini 

Referring Measuring Cutting 
Speeds,” at page 1259, it seems to me that 
if the writer of that article can get suff 
ciently accurate results by running a two 
foot rule over the work, it would be as 
well if he t made guess Methinks 
the average mechanic can come nearer the 
true SI by guessing than by measuring 
in the absurd fashi ited. I would 
like to ment S few of the difficul 
ties | experience n try g t follow Mr 
Kleinhans’ suggestion 

] the firs piace | ‘ il id rule 
vhich seemed bound t e up’ every 

ne it leit the wor I found that I lost 
so much time traig ut while 

} 
| | 
i 
«) 
‘ 

ILS 
changing fron me end t the other 
borrowed a new e wit good, stiff 
joints; but only after I had asked four 
men did I find the w one Then, with 
the work going anything like fast (125 t 
130 feet per minute, as Mr. Kleinhans says 
is possible), mp ble to keep the 
rule on until the extreme end is reached 
as well as imp ( commence at the 
other extreme end in making the change, 
the rule invariably starting about 2 inches 
from one end and leaving about 2 inches 
from the other I found that after I had 
made allowances for the loss experienced 
t ead end rf tl rule, and for some 
umount of slipping w passing over the 
work, I d done quite as much figuring 
is 1 W d iK¢ f | first the rotative 
speed, and from e the cumferentia 
speed le w t tter | was re I 
my result 

Of courss y be p e to the ope 
itors witl n Mr. Kleinhan 
quainted w ve become very proficient 
in this handling of é wo-foot rule 
but doubtless the time spent in practicing 
to become thus efficient would have bought 
two or three good speed surface indicator 
I don’t care much for combination tools, 
anyway; this is an age of specialties, you 
know [TURNER 
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True Eyes. 

Machinist : 

studying the adver 
\MERICAN MACHIN- 


Editor American 
\s I was recently 
tising columns of the 


ist and my trained eye lighted on a center 


square there shown, I was led to think 
of the sketch that I send herewith. Of 
course the skilled mechanics will at once 


recognize which pair of lines aa, bb cc 
the 
right side are continued, and how much 


will meet on line oo if those on the 


the others will lack of meeting; they will 
also recognize the rate of increase in size 


between the pieces d, e, f and g 








, , 


/ 
—~L 


A m Mack 
rO TRY TRUE EYES. 
From an article of that same date I un 
that 
working at the business in some 


derstand there are at present some 
“farmers” 
sections, and if the “farmers” do not read 
the paper it may be a good thing for the 
“boys” to have them look at this so that 
they may know that “things are not what 
they seem” to the novice. 

lo the 


any 


man whose “eye is as good as 


square for such work” it may be 


instructive, when he is tapping by hand, 
to walk around and look at the tap from 
the other side after he has it started “ex 
actly right.”’ 

As the cultivated eye takes the place of 
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tools with lots of men, it might be as well 
also to call the attention of some of the 
of them un- 
man to 


are so 
get 
use tools when his eye enables him to do 
the work without them, and it often takes 
more bother to get things to come right 
with the tools than it does to have them 


come right with the eye. 


bosses to it. Some 


reasonable as to want a and 


W. OSBORNE. 





Rig for Boring Out Large Core Boxes. 
Editor American Machinist : 

The firm I am with had to have a large 
number of barrel cores ranging from 17 
to 22 inches in diameter and about 6 feet 
long. It was very essential that the cores 
should be just the 
perfectly cylindrical. 

We had been using wooden half core 


proper diameter and 


boxes made in the usual way. These were 
constantly getting out of shape from the 
severe handling by the coremakers, swell- 
ing of the wood, etc. It was finally de- 


cided to make a cast-iron core box as 


shown by the sketch; this was made large 
enough to allow for lagging up inside with 








November 5, 1903 


then would draw the bar back, move 


the tool-holder and cut another 18 inches 


up 


and so on until the full length was finished 


In order to drive the bar, I set the core 
box and rigging on trestles in front of the 
patternmaker’s lathe, and drove it by 

belt 
which was about 8 inches in diameter and 
The belt moved along on the 


forth 


from a roll mounted in the lathe and 


2 feet long. 
the 
In this way I could get any speed I desired 


roll as bar was fed back and 
from the cone pulley on the lathe. 

The rig worked very well, made a very 
accurate core box and took only a fraction 
of the 


quired to work it out by hand. 


been re 
When 


different size box was wanted we simply 


time which would have 


took off the ends, removed the old lagging 
and put in new, put on our rig and bored 
it to the required diameter 
Pa Boe 


Hanover, MUM MERT. 





A Bottle Blowing Machine—Brick Making 
Machine. 





Editor American Machinist: 
While in Toledo recently I enjoyed the 
privilege of seeing the Owen bottle blow 
ee aay 
- 
Cc - 
\ 





Tool Holder 

















\ ir 








End View of 
Core Box, 


CORE BOX 
wooden staves The cast-iron box was 
planed off true on the upper side \s 


there were continually different sizes of 
cores wanted ranging as stated above, we 
concluded to get out a rig for boring out 
the box. The rig when once fitted to the 
box was easily taken off and put on again, 
the straps bored out to form bearings for 
the bar being held in place by cap-screws, 
and the bearings being so fitted that they 
would bring the boring bar exactly in the 


center of the box. The bar consisted of 


a piece of cold-rolled shafting 1 15-16 
inches diameter and about 8 feet long 
On one end of the bar was fastened a 


grooved collar to which the feed lever was 
attached; both collar and lever were taken 


old 
found in the iron shed 


from an friction clutch countershaft 
On the other end 
of the bar was mounted a pulley about 14 
On 
the bar, between the bearings, was placed 
the tool-holder 
as to permit it to be easily clamped at any 


With this arrangement 


inches in diameter and 4 inches face 


which was so constructed 


point on the bar. 


I could bore a length of about 18 inches, 


BORING 


Jan of Boring Rig 





RIG 


ing machine at work, and it struck me as 


being one of the best pieces of mechanical 


ingenuity I have seen. This is probably 


one of the best mechanical propositions, 


from a financial point of view, that we 
have at the present time, being. strictly 
automatic in every particular. 


After the material is placed in the melt 


ing pot, hand work ceases, until it 
emerges from the annealing oven, a fin- 
ished bottle, ready to be taken away and 
filled with the fluid which made Milwau- 
kee famous. 

The smoothness and_ precision with 
which this machine takes a charge of 


glass from the melting not and forms it 
seen to be 


into a finished bottle must be 

appreciated. As I was granted a special 
favor in viewing it, I am not at liberty 
to describe the operations in detail. Th 
labor cost on pint beer bottles averages 
$1.56 per gross when blown by hand. The 
Owen machine blows them for 8 cents 
per gross, a saving of more than I cent 
per bottle, and it is obvicus that a saving 


of a cent on each bottle of beer consumed 
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will produce some 


dends. 


This machine represents three years of 


1ard work, and the expenditure of a sum 


1f money which is tg by six fig 


ures. It seems impossible to conce the 
extent to which this invention will ex 
tend; the field seems to be almost un 
imited 

The gas engine contributes not little 
o the low cost of the product of the ma 
chine, something like 60 horse-power be 
ng produced at cost of $20 per montl 

The magnitude of the gas and gasoline 
engine business Is qui MNpressive Lo one 
who travels about and calls on the ade 
You are seldom out of hearing of the 
ark of an engine, and it 1s a small town 
ndeed Ohio or Indiana which does not 
wast a gas engine factory, and the larg« 
towns all have several. Frequently one 
encounters a large plant in which several 
engines of different sizes are being tested 
and the effect is rather startling 


\t Marion, Ind., | 


engines, both gas and steam, relics of the 
gas and oil fields, which would surely 
bring joy to the heart of our friend Os 


borne, and | thought of him viewing then 


as a captain would a company of raw re 
cruits, planning the way he would whip 
them into shape, to get them doing set 
vice in the field again. If he ever runs 
out of material, he can get a supply in th 
Indiana oil fields. It is said that the oil 
men have almost as much respect for 
property as Tammany has for the rights 


of a taxpayer, and the number of dead en 


gines and abandoned rigs seem to bear 
mut the assertion 

\t Anderson there 1s a new industry 
which probably has wider scope than the 
bottle blowing, for it is no less than a 
brick-making machine on new lines, and 
it is easy to realize that brick making 1s 
an extensive industry 

One machine will produce 20,000 bricks 
in ten hours, and they are baked in ten 
more, so the manufacturer can sign a con 
tract without a brick on hand, and ship 
a carload the next day, a point which will 
he very attractive to the builders 

The material used is common building 
sand and air-slaked lime, 4 per cent. of 
lime being thoroughly mixed th the 
sand, which is simply sifted This ma 
terial is automatically fed into a powerfu 
press, which ejects the bricks four at a 
time. They are then placed on iron cars 
and run into an iron cylinder, 60 feet 
long and & feet diameter, which holds 
10,000 bricks. When full, the nder is 
‘losed and steam turned on at a pressure 
of 125 pounds and continued over night 


In the morning the are run out 


ind, as soon as cold, are ready to use. The 
bricks are hard, water proof and stand 
hard blows from a hammer while sti 


warm from bak and it is cl 


Ing, 
hardet st] y in ¢ t the stat the 
arden with age In fact, they tate they 


simply imit the ancient Egyptians, 


that they 


are ating 


except hasten the p with 


rocess 
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the steam bake. The demonstrator is ot 
the opinion that the stones in the Pyra 
mids are artificial, and his demonstra 
tions certainly tend to make one think it 
possible 

Coloring matter can be mixed with the 
sand, so the bricks can be of any co 
and very uniform. They state they stand 
a much higher pressure test than the com 


mon clay brick, and as there is no shrinl 
age in baking, ee are as square and 
sharp as blocks of machined steel 

The hardest ad seemingly the most 
durable are made from sand which is 
refuse from grinding plate glass, and 
some plants turn off 400 tons of the sand 
per week, the disposal ol ES Dec " 
serious problem; but here is an industry 
which will convert this by-product t 
ish, as do the oil and packing ( npantie 
It is stated that rie rf the we pl l 
glass plants will turn off sand enough fo 
10,000 bricks per day 

The parties at Ande e not cl 
manufacturers they manufactur the 
plants, and appearance would indicate 
that they will be busy for some time t 
ome PH EODOR 

Molding Small Guide Rollers. 

Editor American Machinis 

Referring to Robert Jones’ question, at 

















page 1400, of how to mold small guide 
rollers, I would say I have had some ex 
Shaft 
ee, 
- FIG, 1 
’ = ts 
” = 
y {. - . 1 
ULE — 
FIG, Ame M se 


MOLDING SMALL GUIDE ROLLERS 


perience with similar rolls, and I think the 


method described by rather ex 
pensive; also there is considerable expense 
nvolved in preparing the flasks. If th 
pattern was parted longitudinally, it could 
be molded in a two-part flask instead of 
a three-part, as described by Mr. Jon 
Then, instead of turning a small print the 
size of the shaft to be cast in, I would 
urn a long conical core print on each end 
is shown in Fig. 1 This print should be 

ut one In¢ nger than the shaft t 
be cast, the largest 1 de diameter of tl 
print to be the outside diameter of the 
four holes in the ends of the castins 

The core box 1 be made and 
parted, as show 1 Fig. 2, w l Se 
print extending the entire length of th 
xox of the same diameter as the shaft to 
be st in, excepting the ends beyond the 
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so much untold that he would 
and that all would be glad to 


dently left 
gladly tell 
know. 

It is quite possible to be more explicit 
in my complaint, if that it can be called. 
We are told that: “‘A few months ago a 
certain piece of work required an hour 
ind a half for grinding; this was consid- 
ered quick time, as it was one-half the 
time required when done in the lathe; but 
within a few days the same operator, with 
the same wheel running at the same speed 
and with the same machine, has ground 
these pieces in fifteen minutes each. What 
makes the matter still more difficult is that 
nearly double the material was removed 
in the last cases as in the former ones.” 

Now, there ever a worse case of 
half telling a thing? Why, the half is not 
told, and the part that we most want to 
know is the part that is omitted. It seems 
to me that right here, on this one job, is 
a chance for Mr. Norton to give us a more 
satisfactory, a more practically helpful ar 
ticle than any we have had yet. What was 
the material, shape and size of the piece? 
What was the condition in which it came 
to the grinder, and what were the require 
ments as to accuracy of measurement and 
finish of surface? We are told that there 
factors which 
wheel itself and the 
the and 
what was its speed? Then what were the 
changes that were made? I can think of 
the speed of the 


was 


were two most important 
were unchanged, the 
speed of it. What was wheel 


just four particulars: 
work, the amount of cut, the feed and a 
change from dry to wet grinding, or vice 
versa. Here surely is a perfectly clear, 
straight opportunity to give us with regard 
to each of these particulars some actual 
practical information. If Mr. Norton 
can’t tell us these things, couldn't he put 
us in communication with the operator? 
Something certainly ought to be done 
about it. 

There is another particular which may 
have affected the grinding and which prob- 
ably did affect it, upon 
no such clear right to insist upon undiluted 
information Mr. Norton under the 
present requirements of manufacturing eti- 
What was the feed on the man? 
What change, if any, was made in the 
treatment of him to induce him to turn out 
so much more work? Was he doing his 
best at first as well as at last, and was it 


which we have 
from 


quette. 


merely that he learned the how of it so 


rapidly? If that was so, he must have 
astonished himself. If it was not so, what 
happened to him in the meantime? Was 


he paid by the day, or by the piece, or 
by the premium plan? 
intent 


I don’t see, so long 
upon getting out the 
work, so long as we study so minutely 


as we are 
the speeds and the feeds of the machines 
and the adjustments of the cutting tools 
to secure the best results, why we have 
not an equal duty to study the drives and 
the feeds and the other adjustments of 
the human machines upon which so much 
depends, nor how this latter study can be 


AMERICAN MACHINIST 
adequately advanced except by free and 
full interchange of information as to how 
we progress and how these human ma- 
chines. as well as the lathes and planers 
and grinders, are got to turn out the most 
work. 

It is gratifying to me to note that Mr. 
Norton does not belittle the skill required 
of the workman as a grinder. I can un- 
derstand very well that the nice adjust- 
ments of wheel and work are, after all, 
matters of trained judgment, if not of 
instinct, and that the minutiz of the art 
can never be put upon paper; and yet at 
this stage of our general grinding knowl- 
edge there are many details of practice 
which are capable of closely approximate 
statement, and which may be made mat- 
ters of record for the good of the trade 
an' which may serve as points of depart 
ure for those who would approach the 
higher practice 
Such furnished 
must certainly save a vast amount of use- 


excellences of mature 


information as can be 
less traversing of the same unnecessary 
lines of experiement. It may be said that 
similar been so 
fixed and recorded with regard to the per- 
formances of the other tools of the shop, 
the lathes and planers and drills, and I 
know myself that the men of the shop 
succeed in doing excellent cutting with 
lathe and other tools, and turn out their 
quota of good work, who have never seen 
or known a 
speeds or feeds. The position of the grind 
er is quite different. For turning purposes 
for doing the fine work of the lathe, it is 
in many shops quite a novelty and in many 
more is practically unknown. Suppose 
the proprietor of one of these latter shops, 
reading and implicitly believing the stories 
that Mr. Norton tells, install a 
grinder and start to do a lot of work 
with it. helpless he and 
would be at the start and how poor a 
showing would be made without some in- 
struction from experts. I must confess 
that I would be lost, and I know that it 
would be a long and tedious process of 
experimenting that I would have to go 
through before I could do a decent job in 
a reasonable time. What a help it would 
be to have a series of narrations of some 
typical jobs of grinding, telling the things 
that a 


consciousness and that the ordinary run 


information has never 


single figure as related te 


should 


How his men 


fellow can’t evolve from his own 
of work in the old-time shop gives no clue 
to. Mr. Norton in the article referred to 
very distinctly, if unintentionally, has set 
a job for himself with every indication of 
his ability to do it, and why can’t he be 
induced to try it 
do it? 


or not to try it, but to 
TECUMSEH SwiIFt. 





An Effective Inkstand Holder. 
Editor American Machinist : 

The accompanying sketch illustrates an 
effective and satisfactory method of deal- 
ing with the draftsman’s most contrary 
servant—the ink bottle. To your table or 
drawing-board screw an ordinary thread- 
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ed-top tin box which is just the hight, or, 
better, a fraction lower than the body of 
the bottle; cut a hole in the top just large 
enough to force the neck through, assem 
ble as shown and you will have an ink 


| 
_ 
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rO HOLD THE INK BOTTLE. 
stand not only able to withstand tipping 
and sudden knocks, but which will always 
be found in its place when needed. 


m ©. 





A Toolmaker’s Clamp. 47 

Editor American Machinist : 
I send you a sketch of a toolmaker’s 
clamp, which requires no explanation. It 
is better than the old style as to quick ad 














Ama m Muchinut 


4 TOOLMAKER’S CLAMP. 


justment, and as the screws project only 
on one side, it can be used in many places 
where one of the old style could not. 

O. W. Lear. 





Photography Without a Camera — Copying 
‘Drawings. 
Editor American Machinist: 

For copying small but elaborate draw 
ings like Patent Office drawings there is 
probably no method so quick, accurate 
and cheap as the following: 

Procure a photographic dry plate of the 
required (8x10 is large 
enough for Patent Office drawings, the 


size usually 
rest of the sheet being taken up by mar 
gins, title and Place the 
drawing and plate in a printing frame, 
the drawing with the back side out, so 


signatures). 
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that the lines will be in contact with the 
This must be done in a 
to 


film on the plate. 


dark room. Expose the frame dim 


daylight for a period of, say, five seconds 


at a distance of about 10 feet from a 
north window or one through which the 
sun is not shining. Develop with the 
following: 

No. I Hydrochinon Solution.—(a) 


ounces; sulphite soda crystals, 
Water, 2 


14, ounce (not sulphuric). 


Water, 


I ounce. 


13 


(b) ounces; sulphur 

ous acid, 
Add 

add: 


potass., 


1 


solution (a) to (b) slowly, then 


Hydrochinon, 100 grains; bromide 
30 grains. 


No. 2. Alkali 


ounces; carbonate soda (dried), 


Water, 5 


» OUNCE 


Solution 


carbonate potass. (dried), 


To develop, mix 3 ounces 
ounce No. 2. 

If the exposure has been correct the de 
slowly until the 
the 


velopment will proceed 


background is as black as ink, lines 


remaining clear white in the negative. Fix 
and wash usual. Brilliant blueprints 


as 
may be made from these negatives, show 
ing sharp blue lines on a white ground 


W.8.S 





“Half-Turned Quarter-Twist Belts.” 
Editor Machinist: 
At page 1530 I notice a let 
Mr. Arnold, 


n which many of your readers 


American 
ter under the 
above title by and, as it refers 


to a matter 1 


are interested, I venture to make a few 
remarks on it. Like some other things 
that Mr. Arnold has written, part of it 
is true. It is not true, and I think it is far 


from true, that it is the invariable prac- 


tice to give a half turn in lacing or ce- 


menting high-speed quarter-twist belts in 


woodworking shops. Doubtless there may 


be some so laced, but doubtless also many 


be good one 


are not. The practice may a 


circumstances assumed, but not 
which Mr. 


» lace the belts 


under the 


for the reasons Arnold gives 


He says that t with a half 


turn “makes the belt turn over and run 
half the time one side out and half the 
time the other side out’’—which is cor 
rect—‘‘and so keeps the belts from stretch 


ing more on one edge than on the other”’ 


which effect is not what is wanted. 


A quarter-twist belt, to run right, should 
riably is after use, longer on 
the This 


well understood that when a quarter-twist 


be, and inva 
one edge than on other is so 


belt has to be relaced the foreman gener 
ally—not invariably—remembers to cau 
tion the man not to reverse it, but to put 


it on just as it was before. If the belt is 
reversed, bringing the tight edge where the 
there 


lead 


versa, 1S 


and vice 
and the belt will not 


loose edge was, 


trouble at once 


as it did before, and often will not run at 


all and has to be relaced. In a quarter 


twist belt there is always a looseness or a 


bagging out of the belt at one edge where 


it leaves the pulley, with an abnormal 
tightness of the belt at the opposite edge, 
this looseness occurring at the same edge 


r at the same 


4 


ed 


of the belt 


at both pulleys, « 
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edge constantly, while the tigl 
ways at the opposite e 


this is to permanently strete 


the belt at the edge which is constantly 
the tightest, thus to some extent reducing 
the bagging at the other edge, and this 
elongation of one edge of the belt relative 
ly to the other edge is evident thing 
to De desired nN this « S¢ So tar Ss the 
lacing the belt with the half turn defeats 
this sn 1 good thing, notwithstand 
ing that one man found that it worked 
well in one spec il case | have nad ) d ) 
with a great many quarter-twist belts—not 
that I ever approve of them if avoidable 
and I have never had to do with one that 
would have been improved by the half 
rn, because they always worked well 
without it. We all know of course that a 
quarter-twist belt must not slip, and we 
know also that when a belt is relaced it 
s generally shortened, and in the case of 
the belt that ran better after was laced 
with a half turn it may have been short 
ened at the same time, and, indeed, the 


half turning of it shortened it anyway 


There are many curious things about 
lacing the belt with the half turn For 
one thing, in the case of the quarter-twist 


belt you must be careful in which direction 
of the half 


shafts 


the turn is made. In the ca 1e€ 


turn belt on pulleys whose are in 
the same plane there is no apparent dif 


When the | 


the pulleys there will be the half twist in 


ference elt in this case is on 
the belt all on one half of the length of it 
the half of the belt 
always be straight. Put a belt laced with 
out the half turn on pulleys at right angles 


and returning will 


making it a quarter-twist belt—and then 


each side of the belt will have a quartet 


Now 
put 


one side as much as the other. 
the belt with the half tur 


it on as a quarter-twist belt 


twist, 


lace n and 


st and you may 


find, if you have paid no attention to the 
direction of the turn, that you have three 
side of one 


but 


and 
of it; 
if you have laced it with the half turn in 


quarters twist on one it 


quarter twist on the other side 


the correct direction there will then be a 
quarter twist in each half of the belt, pre- 
cisely the same amount of twist as in the 
case of the belt which was laced without 
the half turn 

Now 


objectionable thing in i 
belt itse 


twist in belt is a distinctly 
ts effect the 


irrespective of its possible effect 


a a 


upon 
If, 
upon the running of the belt on the pul 
I noted above 
This 


shortening of 


leys, and should be avoide d. 
that the twist in the belt shortened it. 
is common knowledge, the 


course for any given twist being the great- 


er the wider the belt. Try to twist a 
flat strip of metal. If you succeed in do- 
ing it and if you then untwist it and try 
to get it flat again you will find that the 


edges buckle, showing that they have been 
stretched the 
Twist a strip of paper in your hand, pull- 


or elongated by twisting 


ing it only hard enough t 
so that 


) keep it straight, 


you don’t stretch it, and you may 


notice that the center of the strip will crin 


1597 
kle, s ving that t en 
] ne tof} N lee Wit l e] S 

nd ( ) 1 n t pulleys ft 
p ‘ \\ 

( tw ] \ ed } 

i T y ) 
\ i I I nust 
ly i ¢ 

( f ( f 
listrib f | 
pull re g ‘ 
when ef o ) ( ( 1 ( 
nd ) \A 
p gy WI \ l t 

e moment w eay e pu 
pull must thet ¢ é n the kk 
han at the edg l e midd I 

t will or et g Ch 

inline gy of , 
ot en ‘ lv several time l 
ute, ¢ t fail to sh en the life of 
be Everyo1 nows t in open be 
will « ed belt, both doing tl 
ame Ww pulley Inning on ift 
nthe same plane. If Mr. Arnold, or at 
one by h 1dvice g g to use the h 
turn in cing a be mn pulley 
s] Its I tie Sarit should | 
careful to turn the belt tl the working 
pull will come on d part of it 
and when the opportunity con to rela 
the be he ( t the 
turn i FULTON 

The Nove ‘ n’s TRe 
ontains a collection of ng articl 
relating » Cub experts up 
the specia to] d \] manu 
turers and merchar ( est n tl 
prese ( d mn and pr pects of ou 
n igl or il d nm view tI the tact that the 
next Congress 1s exp d to immediate 
make { final dec m regarding the trade 
relations t it are here ifter to preva be 
tween the two republics, this presenta 
is especially timely Among the spe 
articles are he “Commercial Futurs 
Cuba,” by W. G. Merchant, Havana man 
ager of R. G. Dun & Co ‘A Glance: 
the Cuban Situation,” by Julio B. Rabe 
leading sugar exporter; “The Eleme 
Cuba’s Coming Prosps \ vy | DO 
Cancio, Secretary of | ca ( ba 
Finance,” by E. G. Vaughar pre 
dent of the National Ba or ¢ ba “The 
Future Full of Promis¢ ry Narciso Ge 
lats, banker, Havana; “The Foreign Con 
merce of Cub: Cuba Futu Secure 
by (y | iwton § ( hilds bank Ha ina 
“The Cuban Sug I stry The ¢ 
ban Tobacco Industry Other Cuban In 
dustries”’: The Port t Ha 1 & 
ba’s M Sean 

P¢ p ) con tion « 
employe whic k place last week a 
Chicag g t it that numerou 
trades ons W ( ne, the headquar 
ters of nove eing given as Phil 
delphia 
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What's in a Name. 

\ press dispatch announces that it has 
been decided to begin work on the new 
‘Rockefeller Hall of Physics” at Cornell 
Universi This hall is named Rocke 
feller because Rockefeller gave money for 
its construction, and not at all we hope 
because the authorities of Cornell Univer 
sity would hold up Rockefeller as an ex 
emplar for the youth of the land to follow 

In the November number of McClure’s 
Vagazine, the editor, in announcing a sec 
ond series of Ida Tarbell’s articles giving 
a history of the Standard Oil Company, 
and referring to Rockefeller’s _ little 
arrangement with various railroad presi- 
dents under which his competitors were 
charged $2.00 per barrel on oil shipments 
while he was charged only $1.50 and the 
extra 50 cents paid by his competitors was 
handed over to him, says: 

‘It was as quick and effective a method 
of putting competitors out of business as 
it would have been for the banks which 
they hgd their deposits to have handed 
over to Mr. Rockefeller a part of their 
deposits, and ethically it was quite as un 
righteous.” 

These are not the words of an irrespon 
sible blatherskite “appealing to men’s pas 
sions” or “trying to array class against 
class.” They are the words of sober truth 
and earnestness, written by a man who 
presumably is perfectly willing that men 
should grow rich in ways that are honest, 
but wishes to draw a clear distinction be 
tween ways that honest and those that 
are dishonest. It has been the aim of the 
AMERICAN MACHINIST to make as clear as 
possible the vital distinction between com 
petitive business enterprises, however large 
and successful they may be, and real mo 
nopolies, t. ¢., enterprises that have some 
unfair advantage by means of which others 
with capital, skill and all else required for 
carrying on business are prevented from 
doing so on even terms. There is still 
another distinction to be made between 
those monopolies on the one hand which, 
though they may be unjust and opposed to 
the public welfare, are yet lawful, and on 
the other, those which are based upon 
more or less flagrant violations of law 
We may preach honesty and fair dealing 
as much as we choose and urge the youth 


} 
] 


of the land to heed our preaching, but the 


naming ¢ hall of physics in a great uni 
versity for a man whose pecuniary success 
has been notoriously gained by absolute 
disregard of all such teachings will, we 
fear, go very far toward counteracting 

its effect 
It is our conviction that manufacturers 
generally ought to be at more pains than 
they are to draw distinctions between legit 
imately large and successful enterprises 
and those which are large and successful 
ich will not beat 
“old fash 


standards of ethical conduct—the 


mainly for reasons wh 
comparison with the ordinary 
ioned” 
rule of “live and let live.” The _ best 


thought of the day is that something, 
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somehow, will be done ti 
of ambition which takes no_ pride 
fair dealing, but only 


record of honest and 
in the amount accumulated, regardless ot 
the methods by which it was done. We 


lo not wish to see legitimate manufac 


} } 


turing or business enterprises injured by 
} ing, but, on the contrary, 
would hope to see them benefited : but 
in order that this may be done, it 1s 1m 
portant, we think,that manufacturers them 
selves should draw clear distinctions. It 
would also help very much if great educa 


tional institutions would do the same 


Armor Plate by Secret Process. 


\fter an interesting contest that has 
g on for some little time, the 


s 


been gol 
> ‘ellie Bs, 
new contract tor armor plate Nas een 


divided between three makers _ instead 


ot between two, as heretofore, the 
Midvale Steel Company thus 
field as a maker of armor plate, 
offers at a considerably lower price than 


entering the 


which it 


has heretofore prevailed, and guarantees 


the product. 
Though we now understand that the 
lidvale Company does not necessarily in 


nd to use Krupp process in the mak 


ing of this armor, it has been contended 
by the other makers that the Krupp pro 
cess would be used, and they also claimed 


that the Navy Department ought not to 


1 


countenance such a thing because, though 


here, it 1s a 


the process 1s not patented 
secret process, and by arrangement the 
Carnegie and the Bethlehem companies 
only are supposed to use it 

If such a principle were to be admitted, 


it is quite sure that industrial progress 


It 


I 
would be seriously handicapped. Under it 
tl 


any establishment could claim that any 
practice or process carried on within its 
1 


walls was sacred as a secret and that no 


other ought to be allowed to use it All 
that general advance in the industrial arts 


by the interchange 


which is brought about by 
of skilled men between different establish 
killed \ skilled and ex 


perienced man going to work in a new place 


ments would 


would be supposed to forget all he had 
previously learned and begin over again 

It would seem as though the Patent 
Office gives all the protection to new pro 
cesses that the government can afford to 


give 


A National Organization of Employers. 


Che conference of employers at Chicago 
has resulted in the formation of a national 


organization to be called the ‘Citizens’ In 
dustrial Association of America.” 


Though 
it 1s announced that this association will 
not antagonize labor unions, the election of 
Parry, of Indianapolis, as president 
will be taken to mean an intention to fol 
low a decidedly aggressive course. If tl 
new organization holds together and suc 
ceeds in carrying out Mr. Parry’s ideas, we 


may expect to see a far more complete 


amalgamation of labor organizations and, 
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sooner or later, a battle royal, which if points of interest he evening of this 
must come will, we hope, settle certai lay has been left free for the ‘ ers t 
questions, especially the matters of piece ike their own engagements 
work, premiums, length of day, the open Che third session take plac t 
shop, the right to boycott and_ blacklist Carnegie Laboratory of Stevens Inst 
nd restriction of product to “make work.’ l Thursday norning 1O 
It seems unlikely that these questions will Luncheon w e served he | t 
ever be settled in any other way and will be followed by s 

points of interes ne t 


Edward Atkin on, of Boston, proposes 
scheme of insurance against strikes, and 
has outlined a plan for a mutual organiza 


tion of employers which is to reimburse 


1 1 


evening, at 9 o'clock, and will be follow 


by dancing and supper 





members for losses incurred by strikes 


Che plan is to admit workmen as well as 


employers, and he estimates that the cost 


will not exceed I per cent. of an employ 


] ~ 


er’s capital nor $5 per year for a workman 


The most important work 


the Manufacturers’ Mutu: 


Company, of which Mr 


ident, 


preventing fires. If his 


accomplished by 
il Fire Insurance 


Atkinson is pres 


s not in paying fire losses but in 


proposed strike 


The 
c1ety | 


MO 


The 


closing session will be at the Sx 


louse, on Friday mot 


at 10 o'clock 


Some New Things. 


rOR DRIVE IN THE PATI 


band-saw shown in Fi 


equipped with a motor drive 


ERN SHO 


' 
g. I Nas D 


which 








to be as applicable to old machines as t 
insurance company works upon the same 


plan, it will be a good thing aii round 





those especially designed Tor electrical 


drive, the saw shown being, in tact, one 





some e1g 





the Berry & Orton Company—now know1 


The American Society of Mechanical Engineers. ) Atl Worl - lelpl 
as the tlanti orks—of Philadelphia VITH MOTOR DRIVI 


The following is the list of officers to Ix 


y The mot 3 horse-power shut 
voted for for the ensuing year as mad . i ad : , 
P x 2 b woun machine qirecttly coupled 1i¢ { () 
by the Nominating Committee of the . £ ; = , - 1, , 
, : ; : saw shaft; runs at about 635 revo per minut ne n ordi 
American Society of Mechanical Engi : ; ee Hs a +] ‘ 
- : ions per minute, giving the saw a velocity nan f nd oa 

neers of 6,000 feet per minute Phe cor g ! : " 

For President Ambrose Swasey, of ; ‘ae . +] 
: apparatus 1s at the other side of ¢ ma n 
Clevel: Ohik ; 

leveland, hi chine and wit n easv reach of the ope weve 1 =m y f 

: Ps enc} ¢ ery ) os : : . ‘ — . , 

For Vice-President Prot. | S. Ja itor. Fig. 2 illustrates a machine built by ow hand t ‘ | f { f 
cobus, of Hoboken, N J : M. L. Holman the Detrick & Harvev Machine Company | 
ss S. : Will ee “hi , ’ 
of St. Louis, Mo.; William J Keep, of f Baltimore. Md.. for filing and _ setting give the 1 1, ed 3 Wher 
Detroit, Mich band-saw teeth, the drive being from a running at t ( machin 

For Managers: George I. Rockwood, of horse-power two-pole motor, which, running vill file and set at nay 1-1 ind 
Worcester, Mass.; John W. Leib, Jr., of 4, , 450 turns per minute, operates the 1 
New York city; Asa M. Mattice, of Pitts 
burgh, Pa — eniias 








For Treasurer: William H. Wiley, of 
New York city 

In advance of the official program we 
are favored by Prof. Hutton, secretary of 
the society, with the following prelimin 
ary announcement of the order of pr 


ceedings to be followed at the coming 





meeting 


The he adquarter S ( 


f the society will be, 
as usual, at the Society House, 12 West 

















Phirty-first street, where the opening ses 
sion will occur on Tuesday evening, D¢ ntti 
cember 1, at 9 P. M The president 
James M. Dodge, will deliver the annual 
address, the subject being “The Value of _ 
an Engineering Education to a Young 


Man.” 


The second session will occur on Wed 


ld 
et 
r 


nesday morning, at the hall of the Men 
delssohn Glee Club, 113 West Fortieth 
street, because of the limited seating Capa 
city of the society's auditoriun This 
will be the business session of the con 
vention, and professional papers will also 


be presented Following this, luncheon 





will be served at the Society House, and 











the afternoon will be spent in making ex 


cursions to various power stations and FIG. 2 1OTOR-DRIVEN MACHINE FOR 1} 





trated are of enclosed type, 


Crocker-Wheeler Company, Ampere, N. J 





BENCH LATHE WITH NEW HEAD 
Che illustrations show only the head 
of this lathe, this being the principal feat 
ure of novelty about the tool. The spin 
dle, as will be n iticed by referring to the 
sectional view, 1s provided with cylindrical 
journals, and runs in taper boxes, each 














FIG, I BENCH LATHE HEAD 


adjusted by means of a large headed screw 


which may be reached by removing. the 
dust cap screwed to the hub formed at 
either end of the head. The end thrust 


is taken by the ball bearing between the 
box, end movement 
the the 


pulley. nut is 


cone pulley and rear 


being taken up by nut fitting 
threaded hub of the This 
finished also on the outside to fit the pulley 
and, after being adjusted as required by 
means of a pin in the angular holes, is 
fastened by the headless screw in the pul 


ley wall. The boxes are made of a hard, 
fine grade of cast iron, and lapped. Oil 
reservoirs with wicks are provided, as 


shown, under the boxes, and although the 
lubricant from the oilers at the rear passes 
around the boxes through channels turned 
between 


and spindle except from the bottom 


out in the head, it cannot enter 


box 
openings at other 


as there are no points ; 


built by the 
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thus only clean oil reaches the working article were a number of contributions and 


Felt 


under the threaded caps prevent dust 


surfaces washers at either end and developments of his basic idea, until it was 


a shape in which it could be 


1 
, : “srad 4 
and reduced to 


grit from reaching the bearings from the readily adapted to the usual pattern of 
ends The lathe taking 
nat . — 
C (4 } 























I 
i) PTT | eae Tol 
= oe 
4 j=! 
ime Wa st 


FIG. 2. SECTIONAL VIEW OF HEAD 


Harding We show herewith a new index head by 


trated is the “Cataract,” built by 
1034 Lincoln avenue, Chicago, the Oesterlein Machine Company, of Cin- 
] 


Ill cinnati, to which differential 


Brothers, 
indexing has 


been applied in a novel manner and by 


UNIVERSAL DIFFERENTIAL INDEX HEAD 
‘ which, with the spindle in any position 
Our readers will recall the extended dis , ’ ‘ae 

between horizontal and vertical, all 


‘Differential 


us whole 
cussion on Indexing” which : ; ‘ 
numbers of spacings up to 380 may be 


and 24. This 
A. i. Be 
Leeuw, who showed what was then a new 
the 


appeared in our volumes 23 a ¢ 
PI : obtained The principle of the device is 


discussion was begun by Mr 


the connecting of the index plate with the 


index crank B in such manner that the 


invention, by which normal number 


the 
dif 
A, Fee: %, 


turning of the crank shall also turn 


of spaces given by any adjustment of an 
could be increased o1 


hence a great many ferential method the index plate 


late -< clo -"te . c t > 
index mechanism plate at a slow rate. When using the 


diminished by one, and 


spacings not originally provided for could has its back pin withdrawn The crank 
be obtained Following Mr. De Leeuw’s” shaft PB has screwed to it a worm J) en 




















UNIVERSAI 


INDEX HEAD WITH DIFFERENTIAL INDEXING 
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gaging with a worm wheel enclosed in the The index plate is graduated in degrees bed—and two transmission chains are 
case E secured to the frame, which, to facilitate setting the sector without used. The machine is started or stopped 
through the gearing shown, turns the counting the holes, the index table giving by the shipper rod at the top. The speed 
plate. The ratio between the index crank the readings of the graduated circle changes are obtained by means of the 
and main spindle being, as usual, 40 to 1, directly. For delicate adjustment of the hand-wheel in front of the head, the ratio 


it follows that if the index plate is turned spindle a screw adjustment L to the back of fastest to slowest speeds obtainable be 


in the same direction as the crank F, and pin of the index plate is provided. For ing 7 to 1 


in the same ratio as the spindle, forty standard indexing the bracket F is re 4. NEW LATHI PLANER TOO! 
turns to the crank will pass a given hole movable by taking out one screw rhe cut shows a tool which anv man of 
in the spindle but 39 times instead of 40, The head shown swings 11 inches. The the shop should understand without ex 


thus giving a spacing of 39. Should the front end of the spindle is threaded, has 
ge nea 


plate be geared to turn in the opposite taper hole corresponding to that of the 


© * ¢ : 11 ’ ; \ 
direction from that of the crank, the spac machine spindle, and can be locked in \ 
° . ‘<n 
ing becomes 4I. position without disturbing its alinement 
| 


For other base numbers the action of The tailstock has a vertical adjustment of 
the two trains of gearing is similarly com- 2 inches yO 
pounded, the rule being: If the index SPEED-CHANGING DEVICE FOR MOTOR-DRIVEN 
plate rotates in the same direction as the LATHE \\ i 
crank, subtract the turns of the plate to Two methods are herewith shown ot , sor} 


one turn of the spindle from the turns of driving lathes from constant-speed motors 





the crank to one turn of the spindle and through the variable-speed device mad 
the remainder will be spacing number. If by the Speed Changing Pulley Company = 
the plate rotates in the opposite direction af Indianapolis, Ind. The speed-changing \ 
— 

to the crank, the spacing number will be pulley is too well known to our readers t a 
the sum of the turns of the plate to one require any description here; and the halt ) | : 
turn of the spindle added to the turns’ tones show so clearly both methods of at , | 
of the crank to one turn of the spindl ranging the device and connecting it with ~ l 

For quick spacing to low numbers of tor shaft and lathe spindle, that littl V—___-| 
spaces, a divided plate /, Fig. 2, with twenty explanation is needed. It will be noticed \ NEW LATHI \NER TOO 
four divisions is fitted to the front of the that in Fig. 1 the motor is mounted at t 
spindle The holes accompanying the top, and power transmitted to the spee planatiot es fam 
spacings are enclosed and protected from arying device and lathe spindle throu: pring-tool ty] t tting tool being 
dirt, the handle / operating the index pu gear and chai while in Fig. 2 the mot ad I triang 1 tt t | into a 
When using this plat n is dis placed eath the lat e spec \ R ( | secured 
engaged by the ec 1 / 1 oe oO eing unter le the \ v i crew 
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; ; tg 
[The smaller screw backed against the J), the driving crank-pin, points always allow the mechanism to follow the motion 
1 


head of this kills the spring of the tool toward C, thus describing a cone, and is of the driving crank, and ‘transmit the 
and makes it practically solid. Whenthis fixed in the connecting wing or arm I: motion from one crank to the other, and 


mall screw is run in out of the way, the The latter is connected to the central oscil so from shaft to shaft. To insure the con 
tool becomes a spring. tool The small lating member F by a pin or stud, the necting arms / and G moving in harmony 


screw is inserted first through the hole axis of which points always toward C, and to prevent the driven crank sticking 
for the large one. This tool is the inven- and which is at right angles with the crank on the dead center, the piece J is intro 
tion of Joseph Brandstetter, Salem, Ohio. = pin LD) \ similar wing piece G connects duced, this being free to slide as required 
NEW ANGLE-COUPLIN¢ the oscillator F with the crank pin 7 of in its bearings. This coupling is made in 
. the driven crank and shaft B. To permit various sizes, for transmitting from 5 to 

This interesting device designed for con . ] > 1 = 
a the central piece F to rotate, it is provided 60 horse-power, by the Robinson-Tilton 

necting two sections of shatting meeting . “¥ 
; . Machinery Company, Columbus, Ohio 


: t the ends with bearings, the axis of 
at right angles will be clearly understood “° ee : 


which passes through C and is perpendicu 


from the accompanying line engravings, — 
where A represents the driving shaft and lar to the plane of the axes of the shafts Naval Constructor Bowles and His Successor. 
crank, B the driven crank and shaft, and This movement of F and the hinged joints \ distinet loss to the service 1s the re 
C the point of intersection of their axes. between Eo and F and between F and G = Urement of Rear \dmiral F. T. Bowles 


= as Chief Constructor of the Navy, but 
Dr is more or less balanced by the gain t 
» the individual and to the enterprising firn 
with which he is to connect himself. After 
twenty-eight years.in the navy, he leaves 
in the fullness of his powers to become 
president of the Fore River Ship & Engine 
Company, Quincy, Mass. Admiral Bowles 
is reported as saying that while his worl 
ind surroundings have been very agree 
thle, the offer from the above company 
which would enable him to help build up 


i New England enterprise and be neat 





his Massachusetts home, furnished induce 
ments which he could not resist, and none 
can criticise his decision He is to be 
succeeded in the office he is leaving by 
Naval Constructor Washington Lee Capps 


and largely upon his recommendation 








Chis seems to be an excellent illustration 
of the understudy idea When Admiral 
Bowles left the Brooklyn Navy Yard in 





1901 he was succeeded there also by Con 
structor Capps and there also largely by 
his good word. The new Chief of the 
Bureau of Construction and Repair is just 
under forty years old, and will be the 


youngest officer to attain the rank of rear 








VERTICAL SECTION THROUGH admiral. He was appointed to the Naval 
CENTER OF COUPLING. \cademy from Virginia in 1880, and aftes 
; graduation he was sent to Glasgow to 
study naval architecture for two years, 
and in 1886 he became an assistant con 
structor. His work has been regarded as 


brilliant, and his assignment to the Brook 


lyn Navy Yard and to the charge of the 
construction of the battleship ‘“Connec 
ticut’’ there were distinct recognitions of 
his ability, as is also his latest promotion 








Technical Publications. 


“Commutator Construction.” By William 








Baxter, Jr. 23 5!2x8-inch pages, with 


39 _~—s illustrations The Derry-Collard 


Company, New York. Price, 25 cents 








The pamphlet under notice is No. 3 of 





the “Series of Practical Pape rs,” notices 
of previous numbers of which have ap 
peared in our columns. The name of the 
author is well known to our readers as 

writer on electrical subjects He gives 


n condensed form a great deal of practical 





HORIZON TAL SECTION ON LINE X-% information regarding different types of 
Am M ' ‘ commutators, their merits and demerits 


NEW ANGLE-COUPLING. ind the methods of repairing them \ 
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number of cautionary remarks about 
things which should not be done will be 
appreciated by many 

“Woodwork Joints.” By a_ Practical 


Joiner. 8&5 434x7!4-inch pages 


& Ward, 
p ystpaid 


illustrations Dawbarn 


don. Price, 6d., 714d 


pul 


of 


This is one of the US vlications 
England for 


h 
at 


numer 


issued in the use amateur 


mechanics, though it is of equal usefulness 


to the carpenter's apprentice. The various 


joints used in framing wood work and the 


laying them out are shown 


methods of 


clearly and in a manner to impart effective 


instruction to the beginner in wood 
working 
Extracts from a circula ent out by 


James O'Connell Interna 


» pre sident of the 


tional Association of Machinists, have 
been published, in which he says: “Wage 
reductions are threatened in various quat 
ters, and prospects are not particularly 


employment during the 
While the machine sho 


to 


bright for 


months 


country, according the latest reports 


good supply of orders on the 


have a 
an mem 


ady Isc d to 


there is and 


all diffe 


hye oks, 


uncertainty 


bers are arrange ences 
by arbitration.” 

nal Metal Trades’ 
notified 


Association of Machinists that 


Nati 


formally 


\ssociation 


International 


the 
there can 


be no joint agreement between the tw 


organizations until the latter agrees to th 


principle of the open shop—i. e., to the 

right of an employer to employ non 
union men if he chooses 
Personal, 

Edward C. DeWolfe, who has been as 

sociate editor of Steam Engineering and 


occasional our columns, 


h 


an contributor to 


has joined the editorial f of the 


lge 


rece 


Commercial Review. 


New York, Saturday, Oct. 31, 1903 


The market in this vicinity 


during October was characterized by more 


1] 


abi 


machinery 


developments of a favor character, 


than for two or three months previous. It 


cannot be said that there was any great 


1 


rush of business, but orders came a littl 
more frequently. Some of these were not 
so much important in the amount they 


that 


repre sented as they were in the fact 
they formed legacies of months when 
decided hesit incy to pl icing contracts 


f 


manifeste: It was this feature of 





the month's trading, which perhaps afford 
ed more satisfaction than any other, and 
upon which machinery merchants, in n¢ 
small measure, based their opinion tha 
things were apparently shaping themselves 
for the better 

) 

But withal it must be said tl ere art 

it a large numbet I orders hanging 
fi r Son t these ‘ é o eld mn¢ 
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for sentimental reasons, and when those 
responsible for this state of affairs are 
questioned, they invariably reply that they 
do not think there is anything at prese! 
vhich makes them do s mut they “don 
now what w happet At the same time 
ere was muc re of wk a mor 
gO than there I \\ nd \ ld s< 

la Ww h he psc IT Cac week 5 oC 
ng to be less 1 cs t Tac Nn rade 
It can also be said th ere is nothing 
direc yv conne < witli e 7 Cl ery 
dustry which makes buyers proceed w 
caution nowadays, but somehow or anoth« 
they cannot have thet ittention diverted 
from Wall Street 

Of ali branches I e mac nery i¢ 
which have taken on a_ brighter spec 
during the past n machine too ’ 
leserving of promine1 nention. Mat 
facturers as genet rule found Ox 
i better m h thar ey have hae 
July. Orders sn | made up p 
cally al f ‘ nth ding. but 

le aggregate they f d 1 excell 
showing Phere e stil rik 1 

re reaching l@ marke 1 n bull rut 

the wav of small purchas fre nt 


ributed than su ca mia 1K 
men are wondering whether there will b 
iny change in prices made by the Nationa 
\lachine | 0] Build S \ssou nN 
their convention to be held in this city 


November 


iO an 


of smal! engines for hotels, 


large apartment houses, and office build 
ngs, assert that business from these 

sources is poorer now than for years pa 
ll of them report plenty of business 11 


the probabilities are 


not develop into orders 
Orders for 


new veal engines 


boilers for manufacturing 


and 


have fallen off recently also, 


purpose S 


and manufac 


turers say that it is only by the greatest 
ustling that contracts can be had Ele 


trical machinery manufacturers have been 
confronted with almost the same condi 


tions as engine and boiler men, particularly 


so far as building construction is con 


whereas industrial establishments 


cerned 
erned, 


furnishing 


are them with many orders, 
with indications that they will be heard 
trom even more emphatically in the near 
future. In machinists’ supplies there is a 
fair business doing, with the prospec 
right for increased activity later on 

Phe Lunkenheimer Company has opened 


The Wiln & Morman Company 
tf Grand R Micl makers I lr 
grinders, have made heavy le f ell 
new Yankee drills recently, including one 
» South Aft vo to Japan, and six 


d of Ed 
Wi ng 
Snyder 
mmMpany 

mer 


ers 
t il 
ito i 
Valor 
in 
pri¢ 
\ vit 
ng 
( 
m 
n 
\ 
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seventy motors of the multiple-voltage 
system for variable speed, to be supplied 
by the Crocker-Wheeler Company. The 
motors will aggregate about 1,000 horse- 
power. The Crocker-Wheeler Company 
has also sold recently one 800-kilowatt en- 
gine-type generator to the Geo. H. Ham- 
mond Company, Chicago, which will be 
operated in connection with a 400-kilowatt 


generator of like type, previously pur- 
chased. 

There is a fair trade in electrical ma- 
chinery in the West. The requirements 
are more than fair, and sooner or later 


these requirements will develop into great- 


er activity. The past few days have shown 


an improvement in the building outlook, 
and the construction of several downtown 
structures at Chicago have been deter- 
mined upon by prospective builders, which 
will make a market for as many good elec- 
installations. For the moment the 


getting the ma- 


trical 
electrical motor 1s into 
chine shop oftener when a modern tool is 
introduced than in the equipment of old 
shop machinery with this kind of power. 
But the 


with regularity and progress is to be noted 


revolution in tools is proceeding 


month after month. 

General conditions in the rural regions 
West 
improvement 

There is better buying all along 


shown notice 


the 


of the have likewise 
able 


days 


during past few 
the line, which is attributed in part to the 
fact that the farmers have completed their 
fall work and are buying all kinds of sup 
plies more generously than at any time in 
This 


shop. work. 


months better trade is reflected in 


Particularly has there been 
a revival of activity in implement machin 
ery shops, as compared with the past sev 
All industries that look im 
the their 
This 


beatific state is perceived more fully per 


eral months 


mediately to agriculturist for 


market are bestirring themselves. 


haps in the smaller towns and cities than 
at Chicago, where the conditions that affect 
trade are more complex. 

Those crude metal materials which have 
been sweeping downward in price by their 
own weight are beginning to attract the 
attention of buyers. Among them are pig 
iron and pig iron bars. Both are being 
closely watched by consumers, on account 
radical reductions in which 


of the price 


have already been made. Experienced 


metal men look for a much better buying 
movement before the year ends. Local 
ron furnaces are closing down because at 
present prices—$10, Birmingham, for No. 
2 foundry iron, or $13.85, Chicago—the lo 
cal furnaces are unable to compete without 





Quotations. 
New York, Saturday, October 31. 
New York prices for Northern and 
Southern irons for nearby delivery are, 


nominally, as follows: 
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Northern: 


NO. 8 Boies vc ccccccvccecceele GS Gaere 25 

TG 2 ka cvccscwssccies SOS ae te oS 

Oy PPM ncccecsunee Sh ZS Be 15. 25 
Southern: 

No. 1 Foundry.......... 14 25 @ 14 75 

No. 2 Foundry.......... 13 50 @ 14 25 

No. 3 Fotindry.......... 13:25 @ 13 75 


75 @ 13 2 


on 


NO: @ POURGIY. 6. 0620.0 42 
Bar -Base 
mill price on dock 1.50c. 
load lots. Soft steel bars, 1.70c. upward 
Tool Steel—Base sizes—Good standard 


sizes—Refined brands, 


upward in car- 


Iron 


quality, 634 @ 7c.; extra grades, I3c. and 
upward. 
Machinery Steel— Base sizes — From 
store, 2.00 @ 2.10c. 
Cold Rolled Steel Shafting—z2.90c. from 
for base sizes 


Lake Superior ingot, 14C¢.; 


store 
Copper elec 


trolytic, 1334c.; casting, 13'%4c 


In 5- and 1o0-ton lots, f. 0. b 


- Qa . 
25.87 rc. 


Pig Tin 
New York, 25.62'4 (a 
Pig Lead—4.50c., for carload lots. 
Spelter 
Antimony 
lett’s, 614 @ 6c. 


+ 


6.00 (@ O'KCc. 
Cookson’s, 7 @ 74.3 Hal 
; other brands, 554 @ 
54c. 

Lard Oil 


cording to 


Prime City, 62 @ 64c., ac 


brand and quantity, ranging 


from one barrel up to large lots. 





Manufacturers. 


The Napanee (Ont.) Paper Mills have been 
burned, 
The Iron 
sining, N. Y., 
The Board of 
hopes to establish a 
The 
about 
The 
pany,” 
The Betts Machine Company, of Wilming- 
ton, Del., will build an addition to its plant. 


sedstead Company's works, Os 


have burned. 
Trade of Asheville, N. C€ 
$400,000 mill. 


been 


yarn 
building, or 
Mich 


Company is 
Hudson, 


Fence 
to build, factories at 


Globe 


works of the “Johnson Bridge Com 


Wilmington, Del., are reported burned. 


Messrs. Hartfield and Jessup will build a 
hub factory at Red Creek, Wayne County, 
he 

The Leader Grain & Seeder Manufacturing 


Company locate its factory at Fair- 


field, Ia. 


may 


The Scioto Canning Company, Circleville, 
O., will erect a factory at Ashville, O., to 
cost $8,000. 


Manufacturing 
land for 


American Woodenware 
Toledo, 0O., bought 
its factory. 


The 
Company, 
the enlargement of 


has 


Ground has been staked off at La Porte, 
Ind., for a plant of the H. M. Cable Com 
pany, of Chicago, Ill., pianos and organs. 

The Columbus (0O.) Buggy Company is 
erecting a carriage factory building, 250x80 
feet, 40 feet high, estimated to cost $40,000 


A factory of W. B. Bertels, Sons & Co., 
manufacturers of tinware, Wilkesbarre, Pa., 
has been damaged by fire and will be rebuilt 

The 
Ill., 
Sands to 


tusiness Men's Association, of Clinton, 
endorsed the proposition of Mr 
build a canning for $9,600 


has 
factory 
new building will be added to the 
the A. C. Cheney Piano Action 
Castleton, Rensselaer County, 


Another 
factory of 
Company, 
ee Ee 

The main buildings of the William C. New 


port Company's chemical fertilizer factory at 
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Riverside, near Wilmington, Del., have been 
burned. 

A shoe manufacturing building containing 
160,000 square feet of floor space is to be 
erected at Lynn, Mass., by the Lymn Realty 
Company. 

The Unicorn (cotton) Mills, of Millington, 
Md., have been sold to parties who will in- 
stall additional looms and otherwise improve 
the plant. 
for an addition to 
Manufacturing 


Plans are being made 
the factory of Paye & Baker 


Company, manufacturing jeweler, North At- 
tleboro, Mass. 

It is stated at Cleveland, O., that the 
American Foundry Company has applied for 


a permit to construct a brick building at a 


cost of $4,500. 

The Central Iron & Steel Company, otf 
Harrisburg, Pa., has staked out the site of a 
new mill to take the place of the mill de- 
stroyed by fire last May. 

The Howard & Bullough American Ma- 
chine Company., Ltd., manufacturer of cot 
ton machinery, Pawtucket, R. IL. is building 


an addition to its works. 

John L. Whiting & Son Company, brush 
manufacturers, Boston, Mass., bought a 
building formerly used as a piano factory and 
make alterations. 


has 


intends to 

Henry Holtzman & Sons, manufacturers of 
Columbus, O., are 
expected to 


piano and stools, 
adding to their plant, 
increase their force by 200 men. 


Alliance, O., 


covers 
and are 
that a com 
the Concrete 
will 
prick. 
Mont., that the 
Manufacturing 
will 


It is stated at 
pany has formed, called 
Construction Company, which 
manufacture of building 


been 


engage in 


the 
Philipsburg, 

Rawlinson 
incorporated 


It is stated at 
Bros. « 
been 


Kaiser 
Company 
manufacture 
The 
Louis, Mo., 
Laramie, Wyo., which 
crease of the power plant and machinery. 
H. Kleber & Bro., Ltd., 
and elsewhere, manufacturers of pianos, etc., 
have plant at Greensburg, Pa., 
where they will remove part of their work, at 


has and 


washing machines, etc 
Company, St 


plant at 


Acme Cement Plaster 


enlarge its 


will necessitate’ in- 


proposes to 


Pittsburgh, [a., 
leased a 


least. 


The Tipton Cotton Mills, Covington, Tenn., 


have been sold to L. E. Hinds, of Tupelo, 
Miss., and C. F. Farmsworth & Co., of Mem 
phis, Tenn The new management will in 
crease capacity. 

The Bigelow Carpet Company proposes to 
build a new mill at its Lowell works, and it 
is rumored that the company may enlarge its 
manufacturing operations still more exten 
sively than this 


A company of capitalists, represented by 
KE. C. Aber, of Chicago, will build, next spring, 
at St. Joseph, Mich., a factory to make fruit 
baskets by a new patent. It is expected that 
they will employ 100 men 
Local Union of 
keducational 
for the erec 


of its proposed 


The Myrtle Springs (Tex.) 
the Farmers Co-operative 
Union of America is 
tion and equipment of the firs 


and 


negotiating 


string of mills in the Texas cotton belt. 
It is stated at Columbia, S. C., that the 
recently incorporated Pickens Hosiery Mills 


have organized, electing R. L. Lee, president 
and treasurer; W. T. McFall, vice-president. 
Site has been selected for a knit goods mill. 


A permit has been issued to the Providence 


(R. 1.) Steel Casting Company for the erec- 
tion of a 166x118-foot foundry building. The 
company was organized a few months ago 
with Darling Almy as president. E. M. Shaw 


is treasurer. The machinery is to be worked 
by electricity. The French ‘i:ropenas con 
verter process will be employed 
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New Drawing Tables. the angle of the ruler to be varied, through be desired, so iron stands were designed 
BY FE. R. DOUGLAS small amounts, to bring it parallel with and built for all tables in use. Their con 
Because of limited space, an increase drawings on boards transferred from other struction, as shown in Fig. 3, includes twe 
n the Crocker-Wheeler Company's draft- tables light cast-iron A-frames, forming the ends 
ng department made necessary a more All these attachments have been found joined by three pie« of iron pipe l] 
‘ompact arrangement. This was accom very useful \n adjustable 30-inch scale table tops are supported on row 
plished by replacing the old furniture, ta- is provided at one side of the table by uprights, threaded and ljustable fo 
hight by two tapped whee 
q \s hese ibles dk n any draw 
ers tor instrun : | nor space 
to spread ving p small fla 
top desks 24x 36 che were provid 
Phese ve QO drawe ind ver 
smaller di wi ! de, a t 
which may b | ) ‘ 
leaf to p | { | ver 
made 37 es \ e A-fram 
so that des} ced betwee 
—_— : Fay 
draftsn ] f hin 
H | ( I idm ible 
§ One 
Le 1) f | f 
MACH | ppre ect 1K 
ni need 1 re rep | ) ] ) then 
interchange of drawing-boards, the frame 
shown in Fig. 4 were made Chey have 
block at the Ippet I d « el ti 
carrying the drafting machines indepet 
dent of the boards, which may be remove: 
in the same manner as with the Laughlin 
Hough tables The small desks are used 
with these the same as with the othe 








While these ecaquipments cost severa 


FIG. I FRONT VIEW OF LAUGHLIN-HOUGH DRAWING TABLES times as much as tl previous! 


- 


bles and appliances with new and better ee nieiintiiaaiaiate 








forms. 

The old equipment included drawing 
tables 3x6 feet, on which boards 30x42 
inches with T-squares w re used. Some 
of these were replaced by Laughlin-Hough 
drafting table tops and others by Universal 
drafting machines, each arranged to be 
used on special iron stands. In the Laugh 
lin-Hough tables the top, provided with a 
parallel ruler, may be raised or lowered 
and set anywhere from horizontal to vet 
tical, and a swiveling frame, which carries 


the drawing-board, may be turned about 


ts center, under the parallel ruler, for 


drawing lines at an angle, by a 28-inch 
protractor attached to the board, all as 
shown in Figs. 1 and 2. The drawing 
board with its drawing may be instantly 
removed from the swiveling frame and the 


boards from different tables exchanged, 
for tracing, etc 


The parallel motion of the ruler is ob 





tained by a small shaft borne in blocks 











fastened on top of and along the ruler near 


its lower edge and carrying at its ends, FIG. 2. REAR VIEW OF LAUGHLIN-HOUGH DRAWING TABLI 

near the ends of the ruler, two drums of 

equal diameter. Cords are wound about which the movements of the ruler may be they have shown great value as time sav 
these drums with the ends secured at the determined; but this has not found so ers. The saving in one year would easils 
top and bottom of the frame. Thus, as much use as the other attachments pay the entire cost of the table Th 
the ruler moves up and down, the two The regular equipment of these Laugh- drafting machines are better adapted t 


cords roll off and on the two rollers in lin-Hough tables includes a four-legged designing and pencil layouts. The Laugl 
exactly the same lengths, and the motion wooden stand with the raising and lower- lin-Hough tables are equally good in th 
must be exactly parallel. The cords do ing device. A trial order showed that respect, but show special advantages when 
not move. A simple adjustment allows these stands were not as rigid as could used by tracers. The cost of the Laughlin 


I 
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somewhat, though 


of that of t 


Hough equipments is 


greatly, in excess he draft 


ng machine equipment 





The net tloor space required for one 
Laughlin-Hough equipment is 53 inches 
iM by 63 inches deep, when used with 

er similar equipment so that the desk 

escopes under the equipment back of 
When used one he space is 53 inches 
wide by &2 inches deep 

Phe vaces for the drafting machine 
equipment shown above are, under simila1 
conditions, 55x62 inches and 55x&1 inche 

vectively With these machines con 
derable clear space or “elbow room” 


quired at the left-hand end for the arm 


of the machine to swing. In the present 
instance this space was limited and _ the 

re machine adapted for 30x42-inch 
boards could not be used. The 18x24-inch 


machines used do not quite cover the cor 


ners of the board, but for pencil layouts 
and for the majority of drawings, whicl 
ire 21x30 inches, they have been found 
quite satisfactory. The floor spaces re 


quired, had the 30x42-inch machine been 


used, would have been 63x62 inches and 
63x81 inches, respectively, as described 
tbove. It may be pointed out that the 
stands and frames are equally adapted for 
use with T-squares or with any form of 


parallel ruler. 

In the Crocker-Wheeler 
there in addition to the drafting force, 
Chi 


dexing and filing. and in 


drafting room, 
1S, 
force 


a clerical s is employed in in 


with 
had 
been provided with ordinary tables 30x60 
afforded 


room, a large part of the tables was taken 


connect 


Chis f 


ion 


1 


the ordering of material ce 


inches, and, these no drawet 


as 


by notes, books and memoranda, and but 
one person could eccnveniently work at 
each. A large saving in space was accom 


plished by replacing these tables with flat 
top desks 30x42 inches and 30x50 inches, 
having one and two rows of drawers, r: 
spectively, down the sides. These, whil 


more expensive than the tables, are much 
more convenient 


As a 


total force employed in the 


result of all these changes, the 


room was ex 
actly doubled, and this without crowding 
While the first 


it was insignificant com 


ind inconvenience cost 


was considerable, 


pared with that of the additional office 
space otherwise required 
No such scheme could have been suc 
cessful without adequate ventilation. There 
was already, fortunately, a system of 
forced ventilation which is now run at ful! 
peed in all weather, delivering a_ large 
volume of either cool or warmed outdoor 
into the room. With the blower 
ipped the conditions became intolerabl 


in a very short time, but when running 


ere is NO inconvenience after eight hours’ 
vork 


It is not that such a close at 


rangement would be advisable in all cases. 


claimed 


hut in the present instance it was unavoid 


and the results have amply justified 


ie, 


the change 
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The Influence of Electricity on the Develop- 
ment of Water Power.* 


BY F. A. C. PERRIN! 

In the midst of a country where there 
is already so much water power in con 
stant use and before New England 


Cotton Manufacturers’ Association, a body 


of men who have done more than any 
other one body in establishing the com 
mercial importance of water powers, it 

seem presumptuous for an_ elec 


may 
od 11] 


trician to attempt to call attention to 


neglected st new 


Opportunities or to sugge 


concerning methods of develop 


t Px rhaps It ik 


Is not quite cori 


advantageous plans advocat 
overlooked, for during the period in 


which most of the water powers of New 


England were developed, the means were 


not available for development in accord 


ance with the writer’s present ideas; but 
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a river where 


ot 


velop the variable power of 
the lit for this 


expenditure 
; P , ; 
developing exceeds on the basis of twelve 


portion 


months’ supply of power $200 per horse 
power, or, in other words, $100 per hors« 


wer for six month or about 


s power, 


SI50 yp se-power for nine month 
powel | confidently of the opinior 
that economical to develop the var 
able power, where the continuous power 


dk es not exceed In COS S200 pel horse 
power and the variable power does not ex 
ceed $200 per horse pow ased upon 


continuous rate 


\ sta and I be 


eve that such a statement is hard to dis 
prove, that the development for continu 
ous power at a cost not exceeding $300 


gv ata 


oduce Ss enel 


per horse-power pt rats 


with which steat compete 


successfully, no m of 


the cost 


fucl 

















ARRANGEMENT 


OF I 


FIG. 4 


since the introduction of electrical trans 
mission and_ electrical machine drives 
there is no further reason for many of 
the installations which are now being car 


ried out. 


In order to explain more clearly 


is meant, it is only necessary to call at 
tention to water power development any 
where and everywhere in this region 
Anywhere and everywhere’ throughout 
this region there are valuable power 
streams along which the rapid fall of the 
stream bed allows developments with 
heads of from 10 to 40 feet at mill sites 
situated in distance from each other ot 


from half, a mile to five miles 
the 





using have characteristically each a 


se 


1 


dam, pond and generally auxiliary 


an 


steam plant 


It is my opinion that it is unwise to de 


* Extracts froma paper read before the New England 


Cotton Manufacturers’ Association, 
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that cotton mills have 


been the wate1 of 


New 


everywhere 


powers 


England but as a consequence we find 


wasteful and expensive devel 


opment of power, a lack of pri railroad 


raciiit 


pel 


ies and a general disregard for man 


ufacturing convenience n consequence ol! 


a choice of site rendered necessary by the 
domination of the needs of past methods 
of water-power development The ide 
that I would bring forward is that of the 
centralized plant, devel g power for th 
use of many cotton mills | believe tha 
he manutacture ot er should n 

be considered n I vinces I 

cotton superintendent. In many cast 

his means the purchase of power fro 
in gether dependert concern fron 
he mill itself, though many cases I 
hope in the future to see central power 


plants owned by the cotton mills, precisely 


as they own, their insurance companies to 
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lay, with a separate and efhcient manage yoke, where the canals msume space hey 
and with a common interest and aim. which should be available for good factory 
Generally in sections thickly covered Dy sites and W ¢ Y are g Irom 20 
ls and intersected by power streams to 25 per cent. of 1 entire power deve 
re S » Goud Du ( l ) Vy re Ss I I I \\ 
nt can easily é ( nt w-head w 
rowers W us of ven \ l 
2 ile X FV Ss al pp S \ ( | \ 
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\ pl g ( ) s S ( I 
, 
es so tn Ire n niy \\ I 
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m the \ supply b ( e \ 


reckdowns of machinery f drive \ f 
It may be objected that the opportunities ve r g re 
iccomplishing this have most of em ») more f f ele ‘ 
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together disappeared Chis, indeed, is trical machinery and whatever increased gement of stean necessary f 
egretfully true, but it 5 not ilt wether ethciency there c suld be gained bv the } ra the « r\ t nst t the il 
t . } " 1 f 
n ind W ¢ ive ( \ 5 ( cad W 1d v ] | ( 
lo New Eng | leve ved ¢ vel 
coun f the tance ( . t do 1 f , f f 
a =e 17] ' | 
hich ca eadily be mn \ ) I que g I ( ? 
estion ot e possibility i es I f the mills t vers of ew i ) 
e mill ne water power be consid- powers. Tl gene! n ce niy pre 
s unimp : nd if 1 9 nted evider f ving o 
tances of from twenty-five » thirty-fiv ( v of S ve ) 
es be contemp ed I « n ply ¢ ri fat] ( 
Che most notable example that has com« worked out their problems as thev did their manut 
my attention of the wastefulness of low- makes no reason ir slavishly follow- tl ce ity 


ead development is to be found at Hol ne their footsteps when tl work that fort and convenie f t r empl 
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The of these principles has 
been widely appreciated in the 
the Rocky Mountains and beyond, and by 
manufacturers of 


advantag 
regions of 
their application the 
these regions have succeeded in overcom 
ing their very great disadvantage of inac 
cessibility and expensive fuel, even where 
they have had to run flumes and ditches 
from five to fifty miles in length and have 
had to transmit power to such great dis 
tances that the limit I have set of thirty 
five miles seems to the Western engineers 
so short that they do not hesitate at ren 
dering available powers that are at least 
100 miles from a possible market. 

The reception by you of the ideas here 
outlined | 
many of the present difficulties met in New 


firmly believe will eliminate 
England from the gradual increase in price 
of coal, and will tend to solve also some 
of the questions that are so serious which 
present themselves with reference to the 
labor problem, and will aid New England 
In retaining its cotton manufacturing busi 
ness, which, during the past generation, 
has been so important in its development 


and prosperity. 


Automobile Construction—IV. 


BY HUGH DOLNAR. 


The Olds cylinder boring is done on a 
special two-spindle boring machine at the 
Lansing shops. I did not go into the Olds 


loetroit shops, which work 450 men, but 
was told that there was no special cylinder 


boring machine there. The Lansing shops 


machine is by Beaman & Smith, of Provi 
dence, and is the only special cylinder bot 


ing tool used by any automobile shop | 


visited. The shops are, as yet, using very 


few special tools, partly because so many 


of the wagons are built in the West, 
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ing spindles, adjustable center to center 
rigidly 
flat 


inches, 
the 


from 7 inches to 12 


supported and confined by head 
block and heavy straps and bolts, with a 
milling spindle having 27 inches crosswise 


This 


gives the machine the possibility of boring 


movement, all spindles horizontal. 


two Oldsmobile cylinders at once, and fac 
the cylinders 
The Olds 


ing the crank-box end of 


while the boring is in progress 
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fined and supported, is bolted to the table 
top, and is not removed. The two fixtures 
each to take two cylinders at once, ar 
precisely alike in locating dimensions, and 
They 


are in every way interchangeable 


are large and heavy, and a chain hoist is 


provided, by which the boring hand and 
his helper can handle them quickiy. (See 
Fig. 7.) 

The cylinder-locating stand is a sepa 

















FIG. 5. BEAMAN & SMITH 


cylinders are clear through, and 


could be bored with bars, but if so bored, 


open 


could not have their ends faced while bor- 
ing. They are therefore bored with cut- 
ter heads screwed on the noses of the bor- 
ing spindles, which reach out in front of 
the headstock far enough to make the cut 
The cylinder carrying fixture bolts down 


on a block on the sliding table which 
moves on the ways to give the boring 
feed, and the milling cross-slide is also 


CYL 


INDER BORER BUILT FOR OLDs. 


rate tool (Figs. 7 and 8), consisting of 


supported on a1 
having a middle 
all so as to duplicate th 


ribbed cast-iron top, 


angle-iron frame, and 


lengthwise rib, 
fixture seat on the boring nachine table 


and also having four lathe tailstocks on 


top of it, two at each end, far enougl 


apart to let the cylinders in between them 


lengthwise. These two pairs of tailstocks 


are of course set precisely the same dis 


tance apart as the boring machine spindle 











OLDS CYLINDER BORING FIXTURE 


where special tools are less in favor than 
in the East, but more because the manu 
facture is so that not 


sufficiently established to warrant special 


new its lines are 


tool installations. 
The Olds 
stands where it cannot be photographed, 


cylinder boring machine 
and the general view of this interesting 
tool, Fig. 5, is from a Beaman & Smith 


photograph. This tool combines two bor- 


ON 


FINTURE 


BORING MACHINI FIG 


carried on this same table, and goes with 
the cylinders as they feed up on the bor 
ing spindles. The principal view of this 
tool does: not show the cylinders-fixture, 
nor the cylinders-placing stand, an inde 
pendent structure, both claimed as Olds 
The fixture support, Fig. 6, 
with bolt-lugs and 


originations. 
is a rectangular block, 
a top rib, by which the two duplicate fix- 
tures, each taking two cylinders, are con 





= 
WITH TWO CYLINDERS IN PLACE ON IT. 
are, so that the whole of this locating 


stand has same spindle centers and higl 
as the boring machine itself. 

It was the original intention to locate the 
cylinders on the fixtures by using tapered 
blocks, carried on the sliding tailstock 
cylinders, but this plan was abandoned be 
cause the coring sizes of the cylinders 
varied. The spotting or locating of the 


cylinders should be from the outside cyl 
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left untouched, 


nd which are more likely to be uniform 


nder surfaces, which are 


han the cored surfaces, but the method in 


se is to caliper with inside calipers from 


he tailstock spindles to both the inside 


nd outside inder surfaces at each 


cyl 
1 
na 


Since there are fixtures, 
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illustration, and by the time the boss hand 
has the three cuts started the helper has 
the next two cylinders in place on the 
other fixture, ready f the boss hand t 
locate then Phis cating n l ery 
quick job, as a good many surfaces hav: 

be brought to the best grand-average lox 
tion, but between the e boss | 











| 
FIG, 8. FIXTURE STAND WITH FIXTURE AND 
me may be in use in the machine and the 


ther may be on the locating stand 


rhe routine is to fix one pair of cylin 


ders on one fixture on the locating stand 


seeing that the cylinders are set and 


strapped to the fixture in correct position 
Then this fixture is carried by the hand 


chain-hoist to the boring 
bolted 


fixture block on top of the table 


ma 
the 
Che bor 


‘ perated 


hine, and with four bolts to 


Two 


CYLINDERS biG. Q rwo cyl 


ive one 


he Iper h: 
fore the preceding pair are m 


poring Operation on 


the cylinders, counterboring the cylinder 
head end, and this is done to each evylinder 
separately, only one counterboring head 
being used lwo cuts are taken through 
the cylinders, four separate boring ‘heads 


ghing and two fin 





FIG. 10. READY TO BEGIN COUNTI 
FRONT CYLINDER 
ng of the two cylinders and the milling 


cut across their crank chamber ends then 
egin at once, being started by the boring 
mill Meantime the 


fixture the 


boss hand. 


helper 
the other 


stand and lays two cylinders on it 


places on locating 
He al 


ways has two cylinders standing on end 
lose to the locating stand, as shown in the 


RBORING ON Fie 11 

Fill 
ishing—cas n heads, with inverted cut 
ters, fitted to screw on thie spindle ses 


finishing cut 
head has to 


and changed for thx 
The Cc 


uunterboring 


off both the | 


screwed on and Oring spin 
dles to counterbore the two cylinders, and 
as in all fast work, the hand-hammet 
comes into use to tighten and loosen the 


is ; 
1) } 1 j 
( interD ng ea ( \ 
mmet $ 
\ 1 | t 
S ( l 
9 . , ; 
4 > Thad l 
Xx S \ 
n oO « ~ fix r < ‘ 
1 
| ‘ 
1 \\ l 





S, BORIN¢ AND \V IMPLETED 
| e fixture ! tie 
ICcKeE by the hoist and placed 
thre ) cl n the bor ng machine bolted 
( Wi 1é ( Wor ( 11 tion 
tS 1eS¢ he 1 S\ yh tor both 
nd ‘ | ] n dav and 
night, the d prod g IS cylinde 

per 10 ‘ \ 1 the 2 finish 

o if vu | d \ 





( l \ DI I Hi \ ( l Ltit 
ED WITH EXPANI ; 

vhv t g ‘ tw ( iers 
les h y ri iske« t it 
but did 1 il! det e al ( Phe 
night-shift production in strictly repetition 
\ ften slightly exceed e day it 
put I do not know w hi nilling 
cut is made b vays W it moving the 
mill towards the work or not Che work 
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takes, at 18 cylinders in 10 hours, about 


66 pair of cylinders, 


for 


minutes for each 


which abundant time two ex 


give 


tremely slow-feed milling cuts across the 


crank-box ends, allowing for all 


interruption 
boring machine tabl surface 1s 21 


by 25 inches long. The boring 


wide 


feeds are 32, 16, 8 and 4 turns of spindles 


to 1 inch of table travel; ball thrust bear 
ng fine adjustment by hand-wheel on 
worm shaft. The milling head feed across 
he machine is from 1 inch to 4 inches per 
minute The boring spindles are driven 
by a 3%-inch belt on a 4-step cone, re 
duced by gearing 14% to I Che milling 
spindle is driven by a 3%-inch belt on a 
three-step cone, gear reduction 22% to 1 


Center of spindles to top of table, 12 


nches; spindles spread, inches to 12 


nches; mill spindle travels 27 inches; 


east distance between ends of boring spin 


dles and end of milling spindle 10 inches 
| 


sreatest go inches; weight of machine, 


tbout 10,000 pounds; two countershafts 


The production limit of this tool is fixed 


by the cylinder and cutter temperature 


I was told at one shop that water-cooling 
the cylinders and boring tools while in 
work had been tried and was unsatisfac 
tory Doubling the boring spindles, of 


course, doubles the production capacity 


\ vertical turret construction, revolving, 


provided with a vertical spindle for each 


cut to be made, and also provided with 


a milling spindle underneath, turret re 
volving intermittingly, stationary while 
cuts are being made, would seem to be the 
finality for wagon cylinder boring. Such 


a mill is in use at the Dougla 
Middletown, 
designed by 


pump shops, 
similar tool, 
the De 


Laval shops, Poughkeepsie, though neither 


Conn., and a 


Hart, is im use at 
of these machines has the milling spindle 
With boring machines of this vertical type 
the the 
work being put on and taken off at one 
the Such a 


should easily finish too of the Oldsmobile 


operation is continuous, all of 


station of turret machine 


cylinders in 24 hours, and should require 
only one attendant. 

From the boring machine the Olds cylin 
the 
again, and thence to a stiff lathe, provided 
IT, 
end of the cylinder is faced to 
back 


tool-post being used, all as clearly 


ders go to hydraulic testing bench 


with an expanding arbor, Fig where 


the rear 
the single tool in an 


take head, a 


ordinary 


shown. The arbor is cone-expanded by 
turning the large nut in front This cut 
is quickly made. The man at the hydrau 
lic test bench was busy all the tim i 
was the end-facing lathe All of the worl 
m the evlinders was very good indeed 
The large circular saw h been ré 
cently turned out by Henry D m «& 
Sons, Philadelphia. It 7 feet 4 inches 
in diameter with teeth 4 inches long and 
weighs 305 pounds It will be used to 
cut pine stumps into shingle bolts, in Elk 


county, Pennsylvania 
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Engineering Reminiscences—XXIll. 
[Copyright 1902.] 
BY CHARLES T. PORTER. 
The winter of 1867-8 was devoted partly 
f my en 


to watching the dissolving view ¢ 


gineering prospects in England It grew 
more and more evident that through my 
difference with Mr. Whitworth all my ef 
forts and successes there would come to 


naught, as they did 

But my friend, Mr. Lee, 
had. It will be some relief 
from the monotony of my reverses if I go 


back a little and tell of a revers« that befell 


had even worse 


luck than | 


another man. Curiously enough, Mr. Lee’s 


reverse came from the overwhelming char 


acter of his success. The English engi 
neers had their breath quite taken away 
and lost their heads, with the result that 
Mr. Lee lost his position. He was am 
bitious to show his steam fire engine doing 
its utmo If he had been wiser and had 
realized the limit of what his judges could 


tand, he would have shown about one 
half its capacity, and all parties would 
have been happy 

To understand how naturally this mo 


about, we 
had 


In London, fires were 


denouement cam 


the 


unexpected 


must recall what English peopl 


been accustomed to 


rare and trifling. Buildings were low, built 
of brick with tile roofs. Open grates af 
forded the means of cooking and warm 


ing. Every tenant of a building who called 
in the fire department was fined 5 pounds, 
which encouraged careful habit The ap 


paratus itself was something quite ridic 


ulous. It consisted of little hand engines, 
worked by about half a dozen men. On 
the side of a corner building occasionally 
one saw painted a distance in feet and 
inches. This meant that by measuring the 
distance from this corner out into. the 
street and digging a little into the maca 


dam pavement, a connection would be 


found with the water main From this 


the 


into an 


water was permitted to flow gently 
ome 6 feet in 


Out of 


India rubber saucer 


diameter spread on the ground 


this saucer the engine drew its water for 


a feeble little stream 
Mr. Lee’s engine, with Worthington du 
plex pumps, was on its completion exhib 


ited before a large company of invited 


guests, principally officials of the fire de 


partment and prominent engineers. The 


engine maintained a vertical column of 


water, delivered from a much larger no; 


zle than had ever before been used in Eng 


land, and considerably over 100 feet high 


Chere was also a correspond ng column ! 
sparks from the chimney f the tean 
pump Phe exhibition was made late in the 


afternoon of a short winter day, and be 


fore it wa ve t coming darkn 
howed the lumn of incandescent cin 
ders to. the best idvantage Th i 
Americans there enjoyed tl minia ( 


Vesuvius hugely The Engl 
frightened out of their wi 


that 


trig 


imous verdict was the engine would 


evidently fire, half a 


it f 
put out a 


November 12, 1903 


matter, but it would kind 
twenty. Amos & Sons 
decided that they could never sell a ste 


Mr. Lee’ 


them for that 
Easton, instantly 
im 


fire engine under management, 


and they discharged him the next morning 

During the following ison W had 
quite a steam fre engine excitement 
Someone, [ have forgotten who, but think 
it was the Duke of Sutherland, made a 


public offer of a thousand pounds sterling 


for the best steam fire engine, competitior 


to be open to all the world, the 


engines 


be tested for six days in the park of the 
Crystal Palace at Sydenham, in the montl 


There 


incidents connected 


of July folowing were a numbe 


of amusing with that 
One was the following: The 


New York city deter 


exhibition 


common council of 


mined that the city must have that prize 
o they sent over engine No. 7, a favorit 
engine, one of Mr. Lee’s make, and which 
had been three or four years in _ service 
\ junket committee of the city fathe 


accompanied it. The London Fire Depart 


delegation with gre 


ment received tl 

enthusiasm, and devoted itself to making 
them happy. They took entire charge of 
their machine and exhibited it in Londor 
to admiring crowd \ few days before 
the time fixed for the opening of the trial 


they took the engine to Sydenham, wher: 


the way to its station it accidentally 
rolled down a hillsid 


Mr. Lee being 
for to see if it c 


on 
11 


and was pretty we 
in London wa 
ould be re 


found that 


broken up 


hurriedly sent 


paired in time for the trial. He 


the injuries were of so serious a nature 


that the repairs could not be completed in 


less than three weeks. So that competitor 
was out of the way. Their sympathizing 
friends were full of condolence, and as 
sumed all the cost of the repairs. They 
also proposed that when the engine wa 
put in proper order they should have an 


to Greenwich 


| ham 


and have there an exhibition of its powers 


excursion down the 


So a steamboat was chartered and a larg 
party accompanied the machine to Green 
wich. On arrival there it was found tha: 


les 


one and a smaller 
had 


the mem 


the two nozz a large 


which 


one for long-distance st 


hee 1 


eams, 
taken especial charge of by 
accident 
The New 
delegation were glad to get their 
back to New York 


ace idle nt 


had be en 


ly dropped Into the Tl 


hers of a fire company, 
al Limi 
York 
cngine 


without further 


Easton, Amos & Sons also concluded 
that they would like that prize After the 
had taken the engine into their own hand 
hey f d a number f feature wl 
eemed em need Imet 
| le some qi mp _ 
On the nd day of t engi 
broke d 1 had | rawn 

i | I ten | v¥m npetit 
emaine e field, but e prize wa 
warded t London firt build t 
hand fire engines, w d only late 
taken up this new branch of manufactur 
This ccessful firm applied to the gov 
ernment for an order to supply steam fir: 


rh 
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ngines for the protection of the public He was a stout party, and on this occasion 
nulding [his application was referred I had the fun of joining in the shout of —[ wou e! Ir. W 
» Easton, Am & Son e | ulting 1g | greeted him, w tte 
gineer f e governm Chis firm pacing et e! fo few ) 
ncluded if possible to have t orde med, witl nd \f 
ven to themselv: ind applied to M1 f ed seat f | ympathie [ t 
to recommend the chang¢ n | en God tl f g | f 
I hece iry Pp Pp ( : Ire Irom, it | I 
le Mr. Lee replied tha \ ) M Ce f e ab iction of f 
essarv to put engine it ! \ & S Fa \W 
CISE ¢ lit 1W | ft Phe f iy im 
ally agreed to do tl nd employed ‘ h I 
Ir. Lee to t ev When ¢ | prol f d I yield 
eted. the « ‘ vagil ie ; eae 
f Bucking P ) ' ‘ 
e prize wint bef t | 
| ernme fi | \n i] to 
\ q, ® ¢ al f 
| 
ery p comp ! g 1 id ed 
ent imn DD 7 ) 
som t | Ik 1 ap I 
iad | j ) It f | | K 
for the 1 f 1 f M1 
| n | ‘ ad ( \ n ¢ ril 
plans f t I | fin ) } ( 
te was Jud Wit I f f tl 1 heste 
y he w 1 1 | 1? et copy of the twet pr | 
\merican nd for is 1 f \J i lat 
yroprietor of the Winter Iron Worl rench Acaden f Sciences,” containing a forn 
Georgia (the pre lo m I have f ( !) perimet f M. Reg 
| gotten), the most prominent engineering iult to determine the properties of steam, wil 
tablishment in the Southern States; 1 vith the | ‘ incut, of which I was thet to witl { | 
vhich busine he had become wealthy ble to n ‘ me wu I w inxious to look al f 
Hle will be by me gray tam a ) f ne for myself ng furt | 
ead is havi ( ) n the : % in I une other ve 
New York ( e in 1853 He ner t V I. Reg bject | hie 
ent to ita st ) ng the name ceeded 1 ) n en in Part ind f 
f “The Soutl rl od in winte nterest of I t 
he machinery department, close to a Cor MI. Tresea, the well-known Sous-Directeur  prepat not mod 
engine, the two being the only engin of the Ecole de Arts et Metiet Chi now in 
f any size which were exhibited there \ i matter of so much difficulty, that a designed by t f f th & ( 
| engine was b itifiul finished, p ( I \I | 1 t e publisher t ma f f 
ed pretty much all ( but its worl found fhicies It wa f M f 
features were of the most ordinary necessary that M. Tre hould person 1 nari t1 ' r Irwe 
ictel Mechanically t w valuele Ilv identi nie int to whom thre 1D 
Judge Winter was a determined oppon he had given the letter \ then able the firm of Cr es f M 
ent of secession, and on the adoption of » obtain t rie which I ter, also 
it ordinance by the State of Georgia brought home vith me nm mv return to unknowt 
compelled to fly from the country \merica Che general id t 1 D 
tle then took up his residence in Londo1 Now 1 a d ntet fre t f 
» which he had transferred uch portion nN le glo 1 cl na ll the cloud cathedr I} I nad \ | 1) 
f his wealth as he w le y convert { el terprise in the tio \ 
» money deep bosom f thre n buried. bv the tory n hight nd w mmnande 
He took a deep interest in the new steam receipt of a | from Mr. Geo. T. Hope, the tr eler nad { { | 
e engine, and spent part of nearly every” then, and f ! f vears before by t 
y in the office where Mr. Lee and Mr ind afterwars president of the Continen ng and ling | 
lavlor, an Amer ‘ ee! n N ire |r Comp 1 New Yorl t 
id asso ed w lf. w é lt f f d I eve id, co 
1 on ( DD ‘ f f f and ne f 
The point of ( f in | I be 
nd mec ‘ ' f f f 
nded Le ( 
ne _— ‘ | 
lied It w Ee f 
r vy pl ted ' { 1 \ { 
y err Wher f f f 
n y, | furt , 
dn ved ce. t a mae 6 : 
about it | er t b prese \ f SI nd ppl ng | t 
heir office one m ng en he g em ! g f ( Mr. Hi 
cularly excited | pp t ngrat ( ( warn ol h f t ) | 
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made on the ridge and furrow 


in the Crystal 


g] roof, 


plan, first used Palace in 


Hyde Park for the International Exhibi 
tion of 1851 Chat roof would not answer, 
however, in this climate, on account of 
I now 1 wint I had to pl na 
ailferent one Bi n every other re spect 
r plan was _ pertect Phe columns ot 
co e at that time were of cast iron 
These were cast in pairs connected by a 
web, the longer columns in each pair sup 
rting the roof, the short ones the rails 
for the travelers. 
In Smith & Coventry's shop the travelet 
operated from the floor by means of 
i chain loop hanging from a wheel on the 
tbh in which the links fitted loose ly Phe 
irrangement was exceedingly convenient 
in every respect 
[ obtained full detail drawings of Smith 
& Coventry’s shop. The accompanying 
mutline presents a cross-section of this 
hop, and figured to the dimensions | 


proposed t adopt | proposed to build a 


length of only 75 feet, which by successive 


additions ould be extended to 500 feet if 


SURFACE OF RAILS ¢ 


FACE F t if 
> inside 
CRO SECTION OF MACHINE SHOP PROPOSED 
OF SMITH 
quired Moreover, at first the office 


lrawing office, pattern shop, smith shop 


ind storeroom, besides the machine shop, 


everything except only the engine and boil 


r, were to be accommodated in this one 
building. I was greatly pleased with my 
plan, and felt sure that would commend 
self to my associates, as no shop pos 
essing these nveniences then existed in 
he United State | however introduced 
ne modification of the English shops, o1 


+} t 
Lihat 


tion I | 


traveler for 


One iad observed 


ithe 


lance on the local work in 


volved rious loss of time. I had seen 
n various shops men standing idle, some 
imes from fifteen to thirty minutes, wait 
ng for the traveler to be at liberty to come 


ft. It appeared evident 
that the province of the traveler was 


local 


ind give them a h 
to me 
not to perform 
So for 


o fetch and carry; 


work, unless of the heaviest class. 
the latter purpose I provided swing cranes 
which could be operated by the workman 
himself without assistance. This also en 
abled one traveler to cover a much longer 
‘xtent of floor. 


& 
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Alloys of Aluminum.” 
Chromium hardens aluminum strongly. 


rhe 


somewhat of tl 


chromium-aluminum alloys have 


1e qualities of self-hardening 


steel, retaining their hardness on heating 
or after annealing The use of 2.3 pet 
cent. chromium is recommended; I! per 
cent. makes a brittle alloy Chromium 


aluminum alloys are being used commer- 
l are dif 


al 
11 


practically 


cially. Titanium-aluminum alloys 


ficult to make and have y gon 
Alloys of aluminum and man 


out of uss 
to 5 per cent. manganese, art 


When 


manganese 


ganese, up 


hard and rigid used with coppel 


hardest 


7 1 
makes tl 
Th 


form 


and nickel, 
light alloy yet 
should be 


aluminum-manganes¢ 


produced manganese 


employed in the of rich 


alloy 


The alloys of alum 


produced in 


the electric furnace 


inum and tin are not much used Pin 
makes aluminum whiter and more easy to 
solder. The aluminum-silver alloys are 
harder, stronger and whiter than pure 


1 


aluminum, take a higher polish and retain 


it better than pure aluminum. They art 


used for making tableware and ornamental 


N TRAVELER 


SURFACE OF R 


| 
4 


\ i 


BY MR. PORTER IN 18608, AFTER THE DESIGN 


COVENTRY 


articles The alloys of nickel and alum 


num have not yet been found useful 


] 


commercial alloys which go under thi 


name of “nickel-aluminum” are really 


of aluminu with nickel and c 


ypper 


when made for rolling, they contain from 


OVS 


2 to 5 per cent. nickel and copper together, 


proportion he ing usually 


l Defender” 


the yacit 


the larger coppe! 


The 


made o 


plates ot were 
as 


f this al OV The precise ¢ ffects I 


1 
| 
i 


uminum have not been satis 


\n 


tungsten on a 


factorily determined aluminum alloy 





containing a small amount of tungsten ha 

been used extensively for military equip 
ments Aluminum alloyed with 2 or 3 pe 

cent. of German silver gives a. strong 
tough metal which is easily made \1 
aluminum alloy containing 10 per cent 
magnesium is being used in Europe. Zinc 
is the cheapest and one of the most efh 
cient metals with which to improve the 


mechanical qualities of aluminum. Up to 


15 per cent. zine these alloys are malleable ; 


in castings as much as 33 per cent. zinc 
by Joseph W. Richards before the 


American Society for Testing Methods. 


* From a paper 
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may be used. Casting in chills gives better 


results than in sand. The zinc-aluminum 
alloys are made by melting aluminum and 
adding zinc thereto. The 15 per cent. alloy 


can be rolled and drawn. The 33 per cent. 


alloy, sometimes called ‘Sibley casting al 
loy,” is extremely rigid, but is not so 
resistant to shock as the alloys containing 


less zinc. 
the 


the best results are obtained by the use of 


In preparation of aluminum alloys 


pure metals, this being especially the case 


In general, the alum 


be 


sequently stirred in 


with respect to zinc 
first 


1 
t 


othe: 
The 


ordinary 


inum_ should melted, the 


metal | 


eing su 


melting can be performed in an 


graphite crucible, but magnesia lined cri 


cibles are best for this work. In alloying, 
3 


a covering of charcoal is needed; but sin 


ply for melting, no covering is required 


It is important that the metal should not 
be overheated; it is of the greatest im 
portance that it should never be over 

cherry red. A wrought iron stirring rod 
may be used, but a carbon rod with an 
iron p.pe for handle is better. The alloys 
should be allowed to cool down before 
pouring. The use of a flux in melting 1s 


not recommended For general castings, 
green sand is suitable. Large gates, heavy 
feeders and numerous air vents are neces 


and rods for rolling or draw 


sary. Slabs 

ing are cast in chill molds, as the metal 
is soft, uniform and stronger than if cast 
in sand, and the surface is smoother. Since 


the alloys are hardened and stiffened by 
y must be frequently annealed 
billets best 


1°71 
whe al 


working, the 


rolling Slabs or are 


during 


broken down by a steel hammer 


a temperature of 150 to 250 degrees Cent 


steel rolls with good surfaces should be 
used, and the rolls should be at tempera 
ture of 150 to 200 degrees Cent 
Diagram for Finding the Diameter of Ball 
Bearings. 
BY P. S. BUSHNI 

lhe accompanying diag furnishes a 

ready means for making the necessary 


calculations relating to ball beat 


tructio1 It is based upon. the 


sin. 
N 
which 
) diameter of the loc 
diameter of the | 
\ number of balls 


clearance between bal 


} the inside diametet or the race 
which D 1 

The diameter of the locus in this case 

lay be described as the diameter of the 

circumference passing through the cet 


ter of the balls when they are in contact 
with the inside circumference of the race 
. , sae" . = 
Sines for - from 7 up to 26 have 
N 
been found, and their values located on 


the vertical scale with the corresponding 
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umber of balls opposite. From the side diameter of a race that will exactly Diameters w ect wit 
alues of the sines diagonals are drawn contain twelve %-inch balls. Finding the the diagonal from the required n ( 
tersecting the horizontal scale at the re intersection of the line, leading from .5 of balls n t eft-hand le w 
procal of the given sine. The diameters with the diagonal for twelve, and glancing found to inte: r 
the balls are found on the vertical upward we read on the horizontal scale’ the right 
ales, and may be read as whole inches’ 193 ng read ‘ 
tead of tenths, as marked in the diam To find the number of digits, we refe \nothe ( r 
ter. to the little reminder: which w 
Given the diameter and the number of Nq number of places in the quo- follow In g 
balls, to find the inside diameter of tient ; ing the pr M u \ 
N Nda +1 Ni 
os ‘ No. of Balls 7 8 1 11 12 13 MoS 16 17:18 19 221 22252 
1 D f Locu 1 24 es ) j 6 1 
10 
87D } 
nie ASA 
a | | re 
7 “a ys a a S 
Z Zz. 
. Ls | 1% 
} - r + - A - A A * ! 
5 
4 
312 | | 12 
l an 1 10 
1 i 
AL 1 12 
25 VIA | VY , 4 » 5, 
13 ; 
ia li 
ie ; ‘ 1 
‘ 1 
~ , 1s 
i 
, a 
Bi-= } 
= 7 4 
in 4 (2 
x - 
a 
“4 4 1 
1 D f Locu 1.5 2 2.5 3.5 j 1.5 ) 6.5 ) lu 
. i v 
N f Bal ri Ss 1 11 12 13 li Ib 16 1 Is 1 ) 21 v3 31 
N Ndi N 
DIAGRAM FOR BALL BEARINGS 
race: Find the intersection of the Ndd number of places in the diy the t It p ng t g 
lue of the diameter of the balls on the dend: the bearing 
rtical scale, with the diagonal from the Ndy number of places in the divisor Suppose ( 1.5” in dian 
ven number of balls, and read the re In the present case we have eter let cle pac be 
lt on the horizontal scale. This will be Nq (o + 1) oO I twe uf ( 25 th 
diameter of the locus, to which add The diameter of the locus ‘s then 1.93”. diameter « f the ball 7 Che diameter 
diameter of the ball, and the sum will | 93” +-.s 2.43”, which equals the inside of the locus will now rs’ 15 
the inside diameter of the race diameter of the race for twelve “-inch .75 2.7 
or example: Required to find the in- balls Now find the intersection of the line 
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from the value 2.7” on the upper horizon- 


tal scale with the diagonal nearest to the 
intersection of the values .75” and 2.7” 
The diagonal for eleven balls will be 
found to intersect with the lines from 
the values 2.7” on the upper horizontal 
cale and .7525” on the vertical scale, 
vhich correct, as it gives a clearance 
per ball of .025” 

More or less clearance may be had by 
nereasing or diminishing the space be 
tween the shaft and balls 


A Filing and Indexing System for Drawings —I. 


BY E, C. DE WOLFE. 

The frequency with which there have 
ippeared in the AMERICAN MACHINIST de 
scriptions and discussions of various sys 
ems for the proper care of an ever-grow 


ing an indica 


r accumulation of drawings 1s 


tion, not alone of the importance of the 
(pune mn, but also of the difficulty of its 
itisfactory solution. In this, as in per 


laps nearly all such matters, the varying 


maditions among different cases preclude 
the possibility of a single, universally ap 
plicable system, and leave room for wide 


differences of opinion upon numerous feat 
ure Careful reading of all that has ap 


peared upon the subject and personal ex 


imination of several systems at as many 
different drawing offices have failed to 
bring to notice anything which seems to 
me to equal in general adaptability the 


systein which has been in use for the past 
three years in the enginecring department 
if the Dodge Manufacturing Company, at 


Mishawaka, Ind. Due allowance should 
be made for the fact that I devised and 
nstalled the system referred to, and as 
sume responsibility for most of its novel 
features, good or bad. That my opinion 
is quite likely not entirely unprejudiced, 
therefore, may well be conceded. In its 


ipparent possibilities for very general ap 
plicability, however, the system is certainly 
several features 


of interest, involving 


which should be equally effective in many 


ther places. The following description 
will go extensively into detail, as in the 
details are to be found some of the best 


points. <A detailed knowledge of the system 
will also prove of value in case of a desire 
to adopt the system elsewhere, with neces 
sary modifications to suit conditions. 

In reading the comments of various con 
tributors to the discussion of the subject, 
especially during the earlier months of the 


with the 


present year, I was impressed 
idea that the general tendency is to attempt 
to make the 
uch Is it 


require of the filing system simply a suitable 


filing system proper do too 


not much more reasonable to 


method of material classification and a 
[ to 


finite plan for and leave to 


storage, 


; 
ali. 


he indexing system rr nearly all, of 


he various matters of subject classifica 
tion and ready identification? By this ar- 
rangement the simple drawing number 


forms the only link between the two sys 


tems, leaving each entirely free for ac 
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commodation of its own details to its own 
requirements. 
THE DRAWING FILING 
The prime requisite of a filing system 
simply a matter the 
scheme of such storage should be arranged 
economy 


SYSTEM. 


being of storage, 


for convenient reference, space 


and indefinite expansion. Convenience of 


reference is often greatest when all draw- 
ings pertaining to a job or machine are 
of one size and kind and are grouped in 
the files. In 


some lines of work such 


November 12. 


Igo. 


work, the steps between inquiry and con 


tract covering considerable periods 
time. 

Between this extreme case and that 
machine design, where a complete set 


drawings may be prepared before any 


issued, lie numerous cases wherein the sys 


tem of grouping of drawings is more 
less desirable and practicable. The 
ness of the Dodge Manufacturing C 
pany occupies a position fairly midway 


these extremes. Many proposal drawi 


busi 





; 


are 


1m 
r of 
ngs 








ror ALL DRAWINCS 


KEY to FILING SYSTEM 


HOME AND FOREICN 





Size of 
Drawings 
| 2 
Exceeding 24 x36. A 
24x36" B 
Ig’x24" C 

STANDARD ——-— 

me pees v 
(12°x18" E 
9’x12” F 


TRACED 








PREFIX LETTERS 


DRAWINGS DRAWINGS _ 


See Notes Below 


PAPER BLUE 


PRINTS 


MmaAo— mG) 
} 
Ni<~x<=<Co 


= 








ALSO: 


°§yo—e 
7 


* 


ings which will be traced. 


correction by outside parties. 





_ SKETCH BOOK DRAWINGS HAVE PREFIX LETTER ““M” 
PHOTOGRAPHIC NEGATIVES (On Index Cards) 


“N” 


~—e 


NOTE THAT: - Orawines “exceeding 24”x36"”" are not standard 
size and are to be made only under special direc- 
tions, and preferably 30”x42” in size. 
drawings must conform to standards given. 
Letters (A-F) in column 2, are for all tracings and draw- 
In uncertain cases, use column 3. 
Letters ‘G-L) in column 3, are for original paper drawings 
which will probably not be traced. 
ing of one of these drawings, a new number from column 2 
will be given and index cards made to correspond. 
Letters (U-Z) in column 5, are for all foreign blue prints, 
and for home blue prints which bear marks of approval or 


All other original 


In case of subsequent trac- 


F 344 











ritu,. 


grouping is practicable and therefore high- 
ly desirable; in others it is not so easy and 
may often be a real nuisance, especially 


when frequent changes are made, when 
various details are used on more than one 
machine, when long periods may elapse 
between the making of the first and last 
drawings of a lot, etc. The plan of group- 
ing by jobs is hardly feasible where pre 
liminary drawings, later revisions and still 
later final drawings and details must be 


made, as in the pursuit of enginecring 


Amerwan Mactune 
I 
are made and issued in the usual purs 


of 
drawings on any one job are to follow 
of 


business, and whether or 


some later time is a matter 
ty. At 


must be numbered and sent out 


any rate, preliminary drawit 


without regard to future possibilities 


the drawing filing 


On 


far as 


cerned the other hand, 


of the product of this company may read 
ily be designed in lots of the various siz 


and the drawings therefor grouped 


st 


not other 
uncertalil 
at all tim 


system is cot 


many iten 


if 


( 
FES 


fi \T 
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ng. Such being the case, the filing sys lating to the purpose or subject of the confusion, a ter paper drawing may 


g g 
n was arranged to disregard utterly, in drawing or to its relation with any other given the number thus made av 
elf, any specific provisions for grouping in the files gain. In e such re-u f 
f drawings by jobs or subjects, and leav The letter M was assigned as a prefix I not ad ld 1 lrawit 
g this to be effected, when desirable, by to sketch numbers, many copying ink Se ee ee Fee _— files, mark« 
iply assigning consecutive numbers such’ sketches being made on letter size sheets raced, See E-864 r the tr 
to bring the drawings together in the for supplying small details of information ing number may 
; of various kinds in correspondence wit] Home and foreign drawings are tre 
conomy of space cannot be secured customers, branch houses, ete., as well as alike in the filit t nal { g 
en drawings of various sizes are indis- occasionally to the shops. Letter press tracing given t next 
minately mixed, nor can shop conven- copies of these sketches are made in ordi tracing number 
or general efficiency be accommo nary impression books, and records are placed w I 
ted by the us fa single size of draw thus preserved The heading of one of blueprints wv n red t} 
s for all purposs Separation of trac hese sheets, printed in copying ink for record ¢ 
gs, original paper drawings and _ blue shown in Fig. 2 Chis sket system is imbe lf 
s into distinct classes is also necessary ne of the most convenient, economica ely or 
pace economy, is well as tor other nd \ il ible teatures I the draw ng-! mn Hor ¢ 1 I ) \ 
us reasons practice of this company has be n on 
1 view of these nditions, the classifi se for several yeat d is employed to ° 
n of drawings for filing purposes was a greater extent here than by any l f t ( 
de with regard oth size and kind, firm of hich | \ wledg hh 
) nx letter the ( msec Ve I moboer i < / : Pp T \ pe} n tl col 1 T 
each class deno g both the features nectior1 stat lo I \] ‘A len 
accompanying Key to F g System, tifying factory ske fron ( I 
g. 1, will serve to illustrate very well y al f the se nch-hou "\ 
schem Five standard si of draw ng offices and otherwise marked 9 W hi 
gs e recognized, these being 24x36 Photographic negativ fw \ great foreign | 
s and continuous bisections thereof many are made and w g pa ll are g 
vn to the a] eet, 9XI2 Inches in ut f l edg pigeor her () 


DODGE MANUFACTURING C0.. | Sketch No Enginecring Department. 


Date 


Letter Estimate No Our Order No. Order 


The 12X30 inch $1ze, unusual and hole cases, are most convent ntlv nl xed | ni tt neg 7. \ t 1 Vat 


ips useless in many lines of business, with 


ere quite useful in connection with the _ tively regardless of size and are designated gnature f app itside part 
roe numbers of details of lines of shaft by the pre fix letter \ Here again the alterations fro ndat pt wt 1 d 

etc., and is found convenient for var- letter is especially suitable, being the ini for special nd former dimet n 
s other purposes. Sizes of foreign tial of negative. The letter is not placed when chang de i m f regular 
wings and blueprints, made by others’ with the number upon the negative plate, manufactur e 1 ( to warrat 

received by the Dodge company, can but is used only on the index cards, which the exper {1 ng \ ‘ 


be held within the dimensions of 24x36 will be considered later On JM sketel the number re lettered 


‘ 1 1 ' 1 


hes, and even a home drawing must The twenty letters thus used leave six, in by the draftsmar ther draw 


netimes exceed this largest standard Oto 7, inclusive, unassigned, but available and print ( te tter nd fig 
lo provide for this condition a sepa- for insertion in column 4 of the key tabl ure ! ng 
size class is made, into whichare placed Fig. 1, to designate e€ six sizes of pos lor \ k drawing 
rawings of w ever size “exceeding sible fourth class of drawings 1 Or ' file 1 
30 inches.” |] gn drawings less than Drawings exceeding 24x36 inch 1S vb t ( ( 
30 inches, vet not conforming » any directed in the notes below the | tab rn 
e standards named, are simply filed in’ are made only by sp il direc 1 f the \ 
iss next larger than their own dimen drawing-1 n head e preferred f ‘ 
Having n total of Size 30x42 inche eing med be ( ny rig | 
the prefix le rs A to ve, drawing much exceeding the din 1 ving P 1 
signed cings, G to clus mu e folde go il e filing \ 
») paper drawings (gen zin ised \ 
f all sorts, and to nclusive, t Drawings not certainly to b ed ( ré I 
prints of kinds Thus B, H d | given paper drawing 1 ber In of t t I 
( ror 24xX23f ni sizes n ( thre s Se ent tracing t ( t I W tom he o t Oo r 
Ss, respectively, etc., the prefix letters tracing number is ; gned an nile the ept in the 9x12 f 
ny case indicating at once the size and old number is on record de the draw dimer 1 nt I 
re of the drawing. but in no wavy re ng room so as to giv e for possibl Wher f e drawing 
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fere with this position, the number may be 
to the left or placed in the 


1 


moved a litt 


nargin outside the border line and below 


the usual position. Assignment of num 
ers will be considered in connection with 
the indexing system 


Standards in form and location of draw 


ng titles are not rigidly set and adhered 


Fi mr ¢ 


work 


to, for several reasons. me thing, in 
of the 


‘ount for much in the value and effective 


i goodly share appearances 


ess of the drawings sent out. Further 
nore, the indexing system is designed to 
so complete as to render unnecessary 
the consultation of a drawing title for 
nformation \gain, third-angle projec 


of here invariably 


causes great 


ion, which course 1s 


ised, 


f blank spaces upon the drawings, 


variance in the location 
due, 
for one thing, to the necessity for different 
ind odd views of many items of product 
hese do the 
adoption and following of a standard, thi 


ed therefor and the frequent 


\lthough t facts not prevent 


lack of any ne 
convenience of being unhampered in this 


aa . 
non-essential have 


been allowed to stand 
as justification of the practice of using a 
title suited in style to the nature and pur 
pose of the drawing, and placed as cir 
cumstances may dictate, but favoring the 
bottom and lower right-hand corner so far 
features in 


as possible. Certain desirable 


practically a uniform style of arrangement 


are required in all titles, however, these 
including such items as date, order and 
item number, etc., as well as spaces for 
signatures of those by whom drawn, 


traced, checked and approved. 
is principally in 
of 


ize placed in a large fireproof vault. 


Storage of drawings 
suitable 


The 


vertical depth of the drawers is suited to 


drawers arranged in cabinets 


t maximum capacity of about 200 tracings 


rr 100 paper drawings and prints. Ease 
f handling and life of sheets are promoted 


half 


individual piles, and this is done so far 


is space will allow, only the older and less 


by having only these quantities in 


ised drawings being piled to full capacity 


f the drawers. The 24x36-inch sheets 


nake one pile in a drawer. The half sizes, 


18x24 inches and 12x36 inches, make two 


piles in a drawer, separated, if desirable, 
by a partition, preferably removable Of 
the 12x18-inch sheets four piles are placed 


Kighth sheets, 
not kept thus in drawers: 


be 


in each drawer Qx12 


nches, are but 


much better stored in 


the 


are found to 


letter-file cases familiar commercial 
ly ¢ xceeding QXI2 


] 


transfer cases, just slignt 


inches in interior dimensions and capable 


of holding 300 tracings or 250 paper sheets 
Probably t 
of flat 


cases would be preferabls to the transfer 


very nicely he sectional or unit 


system or even vertical letter-filing 


cascs, avoiding the disadvantages of ver 
tical filing when partially filled cases must 
and of c 


be frequently consulted urse it 


is the current, partially filled case which 
is needed most often. The indices in the 
transfer cases were labeled to read by tens 


up to 300 for tracings (F drawings) and 
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250 for paper drawings and prints 


Z) 


up to 


(L and By placing ten numbers of 


drawings to each division of this index 
the locating of any sheet is made that 
much more rapid and the contents of the 
case are kept in better shape and order. 


This method of storing these small draw 
ings proves to be a most convenient one 
Partly ot 


rapidly 


because the files blueprints 


grow and are generally seldom 
consrlted after their first usefulness 1s 
but 


] because blue 
and 
air, only the comparatively 
his class are kept in draw 
ers for ready reference. Rolls of the older 
the of de 
upon the sheet size, are made up, 


well past, largely also 


brittle by age contact 


DECOTIN 


the 


prints 


with new 


drawings of t 


prints, number them per roll 


pending 


properly marked and filed in deep pigeon 
; 
I 


in supported or suspended 


Cases 


overhead. Thus they are out of the way, 


yet accessible by step ladder when neces 
sary. A sheet of black table oilcloth, with 
shade to a 
rolls of 
1s rolled 


a close pack 


one edge tacked like a window 


round stick (such as comes in 
tracing cloth) of suitable length, 
up with the prints, forming 
age exposing to the air only the end edges 
of the sheets. Paper drawings of ancient 
similarly treated if drawer 


be 


are not ex 


dates may be 


space in cabinets within easy reach 
comes crowded, but tracings 


pected to be rolled, however old, as even 
the oldest 


quite often wanted 


among are some which are 


In any case, rolling is 
resorted to only as necessary, the aim be 
ing to avoid the practice, which, in the 
writer’s opinion, is utterly abominable for 
any drawings which are frequently con 
sulted and tor tracings from which prints 
may even occasionally be required 
holders 


filing 


Label of large size are placed 


on the drawers. Into these are 


slipped cards bearing stenciled letters and 


numbers showing the contents of the sev 


eral drawers, thus: 
B E 
701-800 jO1-S00 


Labels similarly marked are pasted to the 
backs of the transfer cases containing the 
Gx12-inch sheets 


It 


consecutive numbering wit 


has been urged in favor of straight 


prefix let 
that a 
s permanently lo 


addi 


new end 


oul 
ters or compounding of any kind 
drawing once placed i 


all 


tion to the 


cated, growth involving simple 


storage at the 


capacity 


\dmitting that this is largely true, the 


other features of a classified system such 
as that here described are so desirable as 
to quite overshadow the really trifling in 


convenience occasioned by having to pro 


hroughout 
1] 
il 


vide periodically for growth t 


the body of the system, especially when 


this necessity is recognized and arranged 
for in advance By having the drawers 
of all cabinets of one size and providing 


for placing two or four piles of half and 


quarter size sheets in them, with or with 


out removable partitions or individual 


trays, all cabinets may be alike, and when 


iS 


present 


space 1s outgrown new room 


November 12, 


1903 


+ 


gained by addition of a new cabinet just a 


though the system were one of straigl 


consecutive numbering without classifica 


The « added 


the many advantages of the classified sys 


tion. ynly labor to pay f 


tem is that of readjusting the content 
and labels of some of the cabinets so as t 
give between the classes the proper pro 


portions of the total new space represent 
ed by the added cabinet. 


of the drawings is found to be no seriou 
matter : 
time, and is found often to be of advan 
tage as affording opportunity for 
house, dusting out drawers, etc. Of cours: 
the of labels 


(or trays) is here an essent 


removability and partition 
sas 


lai Teature 





Such a juggling 
it is accomplished in a very short 


cleaning 


Another point urged in favor of straight 


consecutive numbering as against any let 
ter prefix system is the avoidance of con 
fusion and error due to the 
distinguishing among such letters as B, ( 


DD: £. 


and especially where written 


G, etc., when spoken. In practice 


communica 


difficulty of 


tion is the general rule, this difficulty is 


negligible as compared to the liability t 


error, in writing as well as in speaking, 


in consecutive numbering, due 


growth in the size of the numbers. 


prefix system enables this growth to be 


greatly divided, and multiplies by a con 


to the rapid 


The 


siderable factor the length of time required 


five 


for reaching numbers of and more 
figures, which are cumbersome and con 
ducive to error 


[Conclusion next week. ] 





Foreign Markets for American Machinery. 

Egypt is becoming a pretty good mat 
ket for oil engines, some of those supplic« 
being as large as 20 horse-power. Rusto1 
Proctor & Co., among the British maker 
have become established there; while Ger 
man manufacturers are represented by tl 


Deutz and the Diessel motors. I believ: 
that England does most of the trade, th 
British oil engines being preferred bi 


cause of their simplicity and cheapnes 
The of 
are thought to be too 


French engines the best quality 


deat while the 
ferior not to be de 


Portable 


ones are pended Ol 


1¢ d 


houses 


engines, too, ire supp 


1 1 ' 
exclusively by English 


most 


favorite of about 12 he 


type 


nominal (40 effective horse-power) costs 


in Alexandria £450 (say $2,250) with co1 
and £400 without, 


denser, consuming 


about 1 hundredweight of coal per h 


Pumps for irrigation purposes are sup 
plied mainly by 


Italy \ 
being given to a 


England, Switzerland an 


deal of attention is nm 


good 
~ ( 


French motor pump, 


light, portable centrifugal with a petr 
eum or benzine motor. It is constructe 
especially for the Egyptian market, an 
is very economical in its working It 
made in four sizes—from 4% horse-powet 
to 9 horse-power—and has a lifting capa 


city from » 480 cubic meters 


ranging 50 t 


Its price, free on rail Alexan 
is from £& 


per hour. 


dria, where there is a depot, 


to £165, according to size 


j 
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A number of stationary steam engines age sugar cultivation in Formosa Chey tools before mentioned in the English. The 
e imported into Egypt from England have strongly urged and, indeed, have en micrometer graduated to read to the one 
id Italy, chiefly for work in connection couraged the introduction of foreign cane hundredth part of a millimeter, which 
th irrigation, cotton ginning, etc. At a crushing machinery into Formosa, and it .0003937 inch, much easier to be read 
cent exposition, which lasted only five is most likely, as a consequence, that off than the English micrometer graduated 
ys, a steam engine of British make, of many small mills will be erected by native in ten thousandtl 
horse-power nominal, with boiler, sugar manufacturers at an early date. The Speaking of translating from metri 
ted at £725, was sold three times over. mills most likely to be required will be English, my experience | en such tl 
Xussia is another good market for steam those with a capacity of turning out from I should advise any firm who thinks of 
gines, the demand ranging from Io t 3 to 5 tons of sugar per diem adopting the metric system, to avoid trai 
000 horse-power, to be used mainly in The new Transvaal tariff provides for lating as much as p is they 
rolling mills, foundries, brick kilns an import duty of 2% per cent. ad valorem sure to find trouble in their work 
d mechanical construction shops, as on machinery—said duty being remitted count of large cd 
as in other industries The Ger if goods are of British origin. It is argued \ll of the heads of tterent depart 
Swiss and Belgian makers have in London and Johannesburg that this ment f tl company 1 gether 
therto largely controlled the market will simply have the effect of increasing a week to discuss m I uning 
Sulzer & Co., of Winterthur, have been British prices to that extent, and that getting t of tl wo! we f 
ry successful in supplying steam en British goods of this class would be pur great help to u \t f these 
nes for the milling trad This firm chased, even if the preference in duty did ngs we were a tw iny fa 
ive devoted much attention to the con not exist No doubt foreign makers will find with the met ' nd ther 
truction of a special type of engine reduce their prices to get 1 [It is genet not ad nting C. SAW’ 
vhich is made very truch lighter than ally thought in Britain that a 2%-per-cent ‘ittsburgh, P 
eir ordinary engine, and which is in preference is practically useless f t! 
nded to compete effectively with the purpose and that a 15 to 25 per cent duty Losing Time with a Double Die. 
German and British makes. These Swiss s wanted to be really effective to British Editor American M 
ngines, owing to their reduced weight, machinery and hardware exporters [n reading the letter at page 1500, entitle 
iy less duty, and are therefore preferred .- F.C. ¢ Losing me with a D e Di I 1 
y Russian buyers. Koerting & Worth to see why there should be any diffe 
gton, a German firm, and some Amer L tt fF p ti | M n the feeding time if the die is made right 
in houses do what trade there is in etters From Fractica en. [ take it for grant that “Die Hand 
imps of all kinds, their goods being seen placed the two | n | die lengthw 
verywhere American manufacturers The Willans Engine—The Foreman of the Tool of the strip to be fed, therefore con 
hould note that the construction of new Room on the Metric System ing him to move tl trip double the d 
ulway lines in Siberia and Russia (not Editor American Machinist tance Now, if he would place the hole 
ly the St. Petersburg, Vologda, Ekate1 At page 1536 I find an article about th« crosswise of the strip and cut the st 
noslaw line) will offer a good opening manufacturing of the Willans central double the width, there would be no gr 
for all the machinery necessary in mak valve engine by the metric system As er distance to feed than before 
ng lesser railway material. The Russian foreman toolmaker of the Bradley Manu Philadelphia \ \M H. Woop 
tariff is shortly to be raised on machinery facturing Company I would like to give [Our correspondent ggestion 1 
ind it would be well for United States to my fellow craftsmen. through the col \ but there ] eC n f 
firms interested in the Russian trade t umns of your paper, some of my experi east tw é \ n ha 
ut themselves into communication witl nce with the metric system een at t ‘ ! | 
heir Russian agents in St. Petersburg \ vear and a half ago I could not see may 1 g g n t 
tc., or the United States consul at tha \ g of real lu the ! I \ eC ed « e hole 
ty tem, but after one year’s experience witl be rranged iy not 
The want of proper irrigation in Japan the system, with this firm, [ must say that een prac d the 
the cause of much loss in the agricul I prefer it to the English measurements loubl ve 
iral districts. In many places there are The men under my charge have not the t great quantity of 1 vy wid 
vers right alongside the fields, but th least trouble n using this systen ed 
itives have no pumps capable of lifting making of jig nd tools, whi ire mad 
water in sufficient quantity up the 30 entirely by the metric system. I have also Shop Economy and Human Economy. 
et or so of bank, Io to 12 fee eing the sig ne | lrawings for these Editor At M 
nit to which the native ide pump g vste nd I fin b er ( perat 
tked by foot in attair For 1 easiet ( n the fig \ 
san Government 1s stated to be paving ng of drawings, as there re 1 tractior in 1 ghier development 1 
erious attention to the very mportant whatever to ntend wit! i] 1 t the t 
uestion of irrigation, and farmers are br millimeter excl sively. As an example (if ' VIOUS W 
g encouraged by subsidies to adopt more my memory does not fail me), one of tl be fatal to the lif Republic, tl 
ractical methods than those hitherto in ses of a large engine, the jig for which must | desirable medium, whi 
( There are also openings in Japan I made, was 4,225 millimeters long and should be the duty of ery citizen 
the Tainan district, for rice mills 1.423 millimeters wide, with 60 holes in trive t 
There are now two mills at work, one at which we worked out by this systen some ol ‘ ed pra 
Takow and one in Anping, the capacity These figures may look large to my fellow advocate tf industr reform claim thi 
f each being 20 tons a day, of ten work craftsmen who have never used the systen it 1s real economy to make the surround 
ng hours. The machinery was purchased but if they were to use it for a few mont ngs of the « ye e shop as cor 
the United States foth mills give I do not think they would care to chang« fortable, healthy and pleasant as the nat 
tisfacti n. and it is” likely that more back to the English ure f tl worl will peri { ind that by 
ills of a similar kind will be erected in If the machinists of the uuntry were this meat ilone t p le to get tl 
e district in the near future. There is obliged to adopt the metric system, I can most and best service for the wages paid 
so an opening for good sugar mills and see in the purchasing of the metric scales To many this may seem a truth so ob 
rrigation machinery The Japanese and micrometers quite an expense to the vious that it is regarded as an axion 


‘sovernment has done much to encour individual who has at the present time the yet it 1s not certain that there is enoug! 
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evidence from experience to satisfy most 
of the people that it is true 
I wish to place here in contrast two re 


cent practical examples bearing on this 
ubject, as a slight contribution toward 
iiding to a solution of this problem, so 


Important to our Civic Weilare 


\ pattern shop has just been completed 
msidered, 


built, to be right up 


and put in operation, and it is c 


by those who had it 


1 


and they ex 


to date in every particular, 
there as cheap 


ly and good as is possible anywhere in 


pect to make their patterns 


this country 

It has capacity to employ about forty 
patternmakers, and in addition to making 
their own patterns they intend to do a 
large share of job work for others. The 
shop is two stories high, built on a street 


window space fac 
\ particular feature 


that all of 


corner, and has liberal 


ing the two streets 


of these windows 1s the glass 


instead of smooth surfaced, in 


that, although it 


1S ribbed, 
lets in 


stories: so 


both 


plenty of light, nothing can be seen 
The avowed object of this is 


of the 


through it 


the attention workmen 
their 


he assumption be 


to prevent 


being drawn from work by occur 


rences on the streets 


neath this is that the majority of work 


men are not honest enough to do their 


duty and earn the wages paid them, but 
must be forced to do so by suitable limit 


ing conditions. The next logical step in a 


scheme like this would be to have unt 
formed watchmen. stationed at suitable 
points to watch the workmen and keep 
them in motion all the time. From this 


to the conditions surrounding convicts 1n 
a penitentiary is the ultimate step. 
Is this 


omy? It 


ribbed glass scheme real econ 


seems to me that it will require 
more wages to induce men, of the general 
intelligence and ability of patternmakers, 
to work in such a shop. The men are not 
blind to the motives behind such schemes 
as this, and it tends to produce in them a 
every opportunity, 
One of 


desire to retaliate at 


ind thus promotes antagonism 


the pressing needs of our times is to have 
everything possible done to produce more 
harmonious relations between labor and 
capital, and any employer who produces 


antagonism instead of harmony 1s helping 


to lay up trouble for the future 
\t a country town in New York State 
is an establishment where a magazine 1s 


published, though the chief business 1s the 


making of artistic books, but some orna 


mental blacksmithing is done and art fur 


\bout 


from the 


niture made 300 people are em 


ployed, nearly all surrounding 


country. Many of these are young per 

sons, all of whom learned the work there 

Regarding them the proprietor says: 
“We have taken them on a few at a 


time and taught them how to do things; 
each one 
to do 


In order to 


we have tried to find out what 


could do best—what he wanted 


and then we let them do that 
keep our girls and boys and stop the mad 


rush from town to city, we have adopted 
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a certain line of treatment toward them 


There are palms and birds and flowers in 


every room, also pianos and a pianola. 


We have a man come and teach the boys 
and girls to sing and play; we have a 
band 

I endeavor to treat them just as well as | 


things 


and orchestra and a choral society 


can; they are doing for me the 
had 


every 


for myself if I hands 


that 


[ would do 


Remember thi per 


enough. 
son you hire is doing for you the things 
that you would like to do for yourself if 
natural, right and 


you could; so is it not 


proper that you treat them just as you 
would like to be treated yourself?” 
I think that it would be 


“So is it not natural and right to 


more expressive 
to Say: 
treat them just as you would a part of 
yourself?” 


You 


that this establishment started with only 


may now be astonished to know 


the proprietor and a boy doing all the 


work, but has been profitable from the 


start, and is yet. 
the ribbed-glass 


whether it is 


Reverting to pattern 


shop, I question really a 


modern affair. It seems to me more like 
an ancient idea reincarnated. Can such a 


shop really compete in quality and price 
with the shop which does not depend on 
the ribbed-glass sort of ethics? 
BeL_L CRANK 
the ribbed 
Ribbed 


glass does not transmit direct rays of the 


| There is, however, “more to” 


glass matter than is indicated 
sun, and men can work behind a window 
of ribbed glass when the sun is shining 
full 


make it necessary to draw a curtain if the 


upon it, under conditions that would 
glass were plain and thus shut off a por 
tion of the light from others who perhaps 
too 
ribbed glass gives a much better and more 


have none much In other words, 


uniform lighting of a shop than is 


pos 


sible in any other way we know of when 


the windows are exposed to direct sun 
light.—Ed. } 
Emergency Repair Work. 
Editor American Machinist: 
“Can you get us a new cylinder for 


those twin engines you sold us about two 
ago? The engineer said he started 
the boat 
and had not gone more than a half a mile 


years 


out with this morning as usual 


when the cylinder broke all to pieces and 


the engine-room was so filled with steam 


that it was only with difficulty that he 
was able to close the valve and stop the 
engine. I questioned him about it, and 
he did not appear to know what had 


caused the accident, unless the piston rod 
Now, we the 


boat, as we have orders to be filled before 


was defective must run 


it freezes up and we do not want to stop 


work any longer than necessary 


“Well I can get you a new cylinder in 
a week, but I must have the size of it and 
the number of the engine, so if you will 


John on 


wait a few minutes until I start 


making a new reamer, I will walk down 
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to the boat with you to have a look 
the wreck and see what can be don 


This conversation the writer held wit 


the son of the owner of the boat, whi 
was used for towing barges loaded w 
sand dug from the river bed. Afte1 


ing over the engine I found that the jan 


nuis had been left off the lower end 


the connecting rod on the rear eng 
and one of the bolts had come ou 
: 


in running, and the lower brass 


owing to the one-sided 
The 
operated the valve 


to thump the heads like a 


two, strain pu 


upon it. other engine st! running 


caused the pisto1 


and 
steam hammer 


and before the engine was stopped thx 


upper head was knocked off and all the 


studs broken, excepting the one over the 


steam port, which carried a semicircula: 


piece with it from the cylinder, about 


inches long and an inch wide and tapering 
end; the piston and 


to a wedge at each 


rod also were broken. They had disco1 


nected the one engine and run the boat t 
the wharf with the remaining one 
Well, it looked at first as though it was 
all over with that cylinder, but after 
little thought I decided 
h 


could be repaired, and I at once had the 


that the engin 


broken parts taken off and hauled to the 


shop and had the brasses and piston cast 


that same day. [ had the cylind 
chucked in the lathe and about 3¢ incl 
faced off the broken end and the outside 
edge of the flange made true. In _ the 


meantime I had the blacksmith weld up 


ring with a flange turned in on one edge 


This was then faced off on each side and 


bored to the size of the counterbore on 
the broken end, and the lip was bored t 
fit the outside of the flange to cover the 
broken place in cylinder. We 
drilled the that the 


would match with the holes in the flange 


the 


new studs 


rings s 


and having tapped the hole in the ring 


for a cap bolt where the cylinder was 


broken, we put on the ring with a number 


of countersunk screws after having first 
put a piece of pack'ng under the ring and 


We thet 


} 
} 
le 


where it was broken 


he id 


against the bri 


the flange 


packed the and wedged the flang« 


on the ring ‘ken part fron 
the pipe 


and having tightened the 


+ ae 
the steam cl 


steam boss on 1est 
readjusted 
blocked 
pressure would 

We gradually 


and when the packing 
studs 


studs, 
s and set the valves, we 


that the 


the engin 
the 
come on the repaired end 


engine So 


put the pressure on, 
tightened up the 
] 


warmed up we 
and then throwing the v pressure 


130 pounds on suddenly, found that it did 


not leak at all 


The owner wanted to try the boat 
little before we left, and it proved 
right. As he had fully made up his mind 
that he would have to have a new cy! 
der he could not help praising the job. I 

é' 


have made inquiry and find that the cylin 


der is still doing good work every day 


and the owner is still as pleased as ever 


and often speaks of the time we mad 


new cylinder out of an old one over night 
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might add that the engineer whi far as the men’s names and numbers art i 
ed to replace those jam-1 has an- concerned, the other information on the pany, hus 1 
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is observed there is no reason why the 
end should upset, any more than any other 


portion of its length. 


Iwo or three sizes of flatters will take 
are of most jobs, and cases will arise 
where a piece of old shaft will come in 
handy instead; but the faces must fit and 
ome together square, and you will be 
urprised how much knocking you can do 

marking the shaft, and I 


without even 
jobs where the applica- 


lave seen some 
tion of such a flatter was a positive bene 
fit as a sort of burnisher. 

In railroad work, where it is often 
iecessary to drive out frame bolts, lots of 
trouble is often saved by the use of .a 


annon, where otherwise they would have 


to resort to drilling. In repair work there 


ire lots of cascs where it is difficult, o1 
even impossible, to get 2 good blow with 
i. sledge, and we often use our cannon to 
lecided advantage The cannon can be 
nade quite short, so as to get it into a 
mall place, and is not much different 
from what some of the boys 


make for 
patriotic celebrations. In this case a 1! 


drilled 


piece of 4-inch round by 6-inch long shaft 


hole is t inches deep in a 


nch 


inch and drilled 


ing; the fuse hole is % 

it the bottom of the 14-inch hole. The 
plunger is made of tool steel, 4 inches 
long, and fits easily in the bore of the 


The plunger is ‘empered, so that 


cannon 
it can just be cut with a good file, to pre 
vent upsetting or cracking. A vent hole 


is somctimes drilled in the cannon about 


114 inches from the end, so as to prevent 


the plunger from penetrating into the 
metal surrounding the bolt For bolts, 
different plungers are made, the ends bs 


ing turned down so that the plunger will 
the bolt 
from 1 to 10 drams of powder, depending 


hole. The charge used is 


enter 
on how large or tight the bolt is. 

Suppose we have a 1!'4-inch bolt, about 
. foot long, which we are unable to start 


with a sledge. Cut off the end of it flush 


with the frame and load with about & 
drams of powder; block up the cannon so 
that the end of the 1'4-inch plunger is 


ibout 2 inches from the bolt, the plunge 
resting on the powder. Hard wood is the 


est blocking, and the plunger must head 


for the bolt Always put a plank or 
block over the bolt to stop it from going 
through the roof or ceiling, aud then you 
can light the fuse and stand aside. There 
is no danger, and sometimes we tie a cord 


on the plunger and cannon, if in a place 
Wash 


warm water to keep 


where they might fall and get lost 


out with steam or 


clean or get apart if they get gummed to 


gether. At one time it was overlooked to 


block the bolt, and after the smoke cleared 


away the bolt could not be found for a 


long time. It was finally located up in 


the drafting room, having penetrated a 


3-inch pine plank and raised the 74-inch 
flooring above it, besides turning over a 
table with ink bottles, etc., but luckily do- 
With this 


ing no more serious damage. 
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cannon a crank pin was started which re- 
fused to yield to the efforts of four men 
and a battering ram. Geo. J. MEYER. 


Soft Hammers. 
Editor American Machinist: 

There is a scarcely anything about a 
machine shop that has such a wide use as 
the soft hammer, and yet it is surprising 
the crudeness of these hammers in 


to note 

some shops. No one hammer could be 
recommended as the ideal hammer for all 
shops, for the reason that the class of 
work varies. A piece of lead held in the 


hand would be sufficient to drive anything 
up into place in some shops, while in the 
erection of heavy machinery it is neces 
sary to hit a blow so heavy that a large 
at the end of a long handle 


We are 


chunk of lead 


would be insufficient to move it. 
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such sewing machines, etc., than the 


as 


smallest of these sizes. 


On heavier work we are enabled 
strike a blow of sufficient force with th 
largest one of these sizes. It we were t 
put a handle on the hammer, we woul 
be able to strike a much harder blow 
thus we find in some factories the le: 
hammers shown 1n Fig. 3. The hand 
is made of hardwoot. They are cut 


in large quantities from straight sticl 


which have been shaped up at the planing 


mill. A mold is arranged to receive tl 
wooden handle and then the babbitt 
poured around it. These hammers 
usually made in one size The handl 


being made of wood, one is able to get 
very good hold with greasy hands. Aft 


the hammers have become battered wy 


they are thrown into a pot and the babbit 








therefore obliged to hold the hammer is melted off. The handles being cheap 
against the work and bump it into place are thrown away and new ones are use 
by the use of a battering ram. Three in their place 
grades of hammers will usually cover For very heavy work the hammer Fig 
| | 
FIG. I J / ; 
FIG. 2 
mana 
Cc f. (A ©- 
‘ Or 
ee ie —_— 
— 
_ 4 mma 











SOFT 


+ 


everything from the lightest to the heaviest 


work. In Fig. t we have a hammer for 
light work. These are made of babbitt 
metal about 6 inches in length, and are 
cylindrical when cast. After a short usage 
the ends become battered up as shown 
This style of hammer is most satisfactory 
when made in three sizes, the smallest 


size being 114 inches in diameter, the next 


one 134 and the largest s inches in diam 


eter. They are all the same length, about 
6 inches or so being the convenient size. 
When 
up they are melted and recast in a cast-iron 
A, B and C are the cylin 
for the different 
down on a board which 


these hammers become battered 
mold, Fig. 2. 


drical openings sizes 
The mold is set 
is covered with clay and each one of the 
babbitt 


mold is 


molten 
the 


recesses is filled with 
As the 
opened and is then ready for another set 
of castings. There is perhaps no hammer 
that is more convenient for light work, 


up 


soon as metal sets, 


HAMMERS 


4 1S very convenient 
of 


long 


inch round iron 
\ mold is 
handle and into it the 


With this 


blow, and, in 


arra 


one can. strike 


hammer 
heavy addition to 


can place this hammer against a heavy 
piece of work and bump a battering r: 
up against it. This is not true of tl 


other two classes of hammers just spok« 
of. The 
will crush very quickly when subjected t 
These Fig 


and when they 


Fig. 3, for instance 


hammer in 


treatment hammers, 


last a long while, 


this 
becon 
battered they are used in connection wit 
the as already stated 
mers can be pounded down so as 


ram, These han 


to tor 
inches in di and at 


for th 


a flat cake 5 
worl 


babbit 


ladle, and when the babbitt is melted ou 


‘lass of 


still satisfactory 
The hammers are thrown into the 
the handles are used over again for ne 


hammers FRANK B. KLEINHANS 
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Adjustable Milling Cutter. 
Machinist: 
sketch 


Editor American 
of an adyjustabl 


find 


I send you a 


milling cutter which I] very useful 


vhere machine parts are to be milled out 


) a standard radius, and the cutter there 
re must be kept dead to size. This cut 
“r can be adjusted by driving out th 
iper pins and tightening the three cap 
crews, so that the two washers with the 
nner edges beveled at 45 degrees will 
nove inward and force out the six cutting 


jlades (whose bottom corners are also bev 


led at 45 degrees) to the required size 
ifter grinding; or the blades may be set 
ut first and then ground to size This 
vol can be used also as an expansion 


\LBERT ELMIGER 
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drawing are given Thus a drawing may 
readily be found if we know its drawing 
be | 1e machi! which it 
number or only the machine to which 
belongs In addition his the patter: 


numbers indexed 
separately in a Si 


ly ot 


drawing 


a piece may be found if the 


pattern number is know1 Eve genera 
drawing has on its face ft draw 
ngs of its parts along with their drawing 


numbers. this way any piece made may 


In 


be used on any machine by including it 


drawing number on all the lists, on the 


genera! drawings of the machines using 


On the drawing of the detailed pieces the 


name of the machine for 


designed need not be given, 
drawing of any machine is to b 


the 

















to, to obtain drawing of any 
Numbering, Filing and Indexing Drawings. parts 
Editor American Machinist The drawings are filed by their sizes 
I am an advocate of the plain serial and although this causes a break in the 
number system in the driwing office, but drawing numbers in the drawers, it causes 
there are different ways of accomplishing no inconvenience, as the drawings are i 
he same result. I do not consider it ad- numerical order and the searcher alway 
[ No Taper Pin 
17 
a \ . 
\ ' 
/ 1. 
\ 
a J \ / ) / 
\ / 
X As oO 
i 
- 
: ¥ 
\DTUSTABLE MILLIN( rTi 
sable to use the same number for every nows \ 2 t 
hing on a drawing. A drawing may show me wanted. Whi ( ( x 
several pieces and patterns and the draw drawers ( rt 
ng number could not be made to stret« re pped ba f sight 
ver more than one piece, and piece and H. H. KeNnNeEpY 
pattern numbers do not hitch, as_ thers : - 
iy be 100 pieces shown of which only Obscure Causes of “ Knocks.” 
O may require patterns Editor American Machinist 
Give a number, a letter and a title to When engin hat have been running 
very drawing made, the letter to indicate smoothly get to “knocking will be nat 
ie size of sheet (three sizes are enough) urally supposed that some of the box: 
nd the number a plain serial number one are loose and require adjustment. A loose 
reater than that of the previous drawing tiywheel, like that described by Mr. Stat 
) matter what that may be \lso on the ley at page 1530 not common a 
ce of the drawing mark the pattern nun cause, and f1 the way such sounds art 
r and the piece number Us i book distributed .throughout engine the 
ndex irrangea numeric \ M « efttort ot the eng r l t b iffle 1 
rawing number and a cross index of for some time in finding 
irds arranged according to the names of Another cause of d on 
he machines manufactured Under the more obscure and un developed in 
ames of the machines in the card index high-speed engine on which I had just ap 
given a list of the drawing numbers of plied an indicator and made some slight 
e€ parts composing the machine adjustment of the valves The engine 
In the book index the drawing, pattern was left in good condition, but before 
nd piece numbers and the title of the getting out of hearing I was called back 
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bubbles, and where the fire is very power 


ful there 1s no reason to doubt that regu 


ar ebullition will But were it not 


occur. 


for the expansion of water due to rise of 


1 


temperature, the whole mass of whirling 


water would be found to become hotter 
from the center to the outside of the 
whirling mas W. H. Booru 


unable to agree with our cor 


[We are 


pondent’s reasoning. The expansion of 


tue water by heat is expansion as a mass 
and does not lead to circulation within 
the mass The circulation under thes 
circumstances would not differ trom that 


Che heated 


' ; 
displaced | 


under ordinary circumstance 
and be 


water would rise 


( oole r 


y 


water taking its place, precisely as 


though the vessel were at rest, and this 


would maintain the temperature constant 
throughout the mass. Since the pressure 
at the surface can be no higher than 212 
degrees, since the temperature through 
out the mass must be constant, and since 


beyond the inner surface the water is un 
der a higher pressure than that due to 212 
steam can 


degrees of temperature, no 


form except at the surface, and hence no 
that is 
While, however, it seems plain that there 


boiling ebullition—can = occur 


can be no conflict between the compres 


sion of the water due to pressure and its 
expansion due to heat, there might be a 
conflict between the rapidity of the con 
and that the 


With 


outer circumference of the revolving ves 


with which heat is 


the 


vection 


applied heat applied to the 


favor a rapid circula 


but it 


sel the conditions 


tion or convection, might perhaps 
be possible to apply the heat fast enough 
to make this circulation inadequate to the 
maintenance of uniform temperature. In 
that 
the mass, the action being exactly 
to the 
tube 
that 


cumstances in which the circulation is free 


case steam would be formed within 
similar 
lifting of water in a chemist's test 
Of boiling, in the sense in which 


word is ordinarily used under cir 
enough to maintain uniform temperature 
the 


there would be any 


mass, we do not believe 


Ed. | 


throughout 


Black Lead for Tapping. 
Machinist : 


your 


Editor American 
Some time ago one of 
the 
the’ 


correspon 
dents described job of tapping holes 
measley job 
struck 
such a job the other day, and I quite agreed 
first, 


(such as 


in tool steel as “most 


that came in a machinist’s way.” I 


with him at but, noticing a cake of 


black-lead 


stoves, etc.) on the 


cleaning 
thought I 


it would have: so 


used fot 
bench | 

would try what effect 
[ greased the tap thoroughly and then ran 
the cake of black-lead along the teeth of 
the the 
only one I had of the size), and I was 
The 
tapped with little, 1f any, more trouble than 
that 
before would do nothing else but bind and 


groan 


tap (which was a poor one, but 


surprised at the result steel was 


with wrought iron, and with a tap 


AMERICAN MACHINIST 


This may not be new to your readers, 


but it was to me, and, if it is not, some 
body like myself may find some _ benefit 
from it [ have learned a good many 


wrinkles (kinks, you call them) from the 
AMERICAN MACHINIsT, and 


little in return 
\ Twetve YEARS READER. 


shall 





be glad 


if I can give a 





‘For Better Literary Workmanship.” 
Editor American Machinist: 


| have omments 


recently seen a few « 
on the lack of knowledge of good English 
in engineers and mechanical men in gen 
eral which have interested me not a little 
that the 7 


pursuit which required mathematical pre 


| have believed following of a 


cision would tend to render one exact, not 
only in one’s work but in expression and 
habits as well, and frequently when I have 

; 


inet engineers deficient in a knowledge « 


language it has made me more or less 


suspicious of their mechanical ability, es 
pecially when the ignorance or careless 
ness extended into purely mechanical lan 


she yvuld be 


guage in which an engineer 
adept 

That an engineer lacking in this is hand 
icapped in obtaining remunerative posi 
tions cannot be doubted, for men of all 
classes are more thought of when well 


able to express themselves either in speak 
tter from one sup 
but 


ing or writing, and a le 


posedly well educated in mechanics 


unsatisfactory in rhetoric and grammar 
surely does little to recommend the writer, 
whether he be an engineer or an ingeneer, 
as recently suggested 

[ have noticed that some engineers dis 


which 


like a name for their profession 
can be confounded with that of a much 
lower “‘species’’ of mechanical genius 


\fter all I see little reason for this pride. 
The for the 
tests a with a 


young man who first time 


small engine prony brake 
may not have the sheepskin that authorizes 
him to tack M. FE. on to his name, but at 
that moment he is an well as 
the “big the 


mainly one of degree only, somewhat as 


engineer as 
fellows,” difference being 
it is between the boy who steals marbles 
some 
One 


not 


out of his playmate’s pockets and 


politician who’s after bigger game 
is a thief as well as the 


other, though 


as much 


But I’ve drifted away trom my subject 


in trying to make your readers believe that 


I’m an engineer, even if in only a low 


degre¢ [ meant to argue for better de 


There's 


of the 


scriptions of things mechanical. 


excuse for a layman’s ignorance 


difference between and strain, but 


stress 


when an engineer distinction be 


ignores 


tween these terms the statement that 
“there can be no stress without strain” 
sounds decidedly vague. The same with 
helical and spiral, with force, work and 


power and other terms; where a difference 


in definition exists in engineers’ terms it 


behooves the engineer to know and heed 


this, for if he doesn’t who will? 
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Sometimes, as Mr. Osborne recently 


pointed out, we use words for convenience 
or conventionally, and not because they 
Here is one 


the 


machines is s¢ 


appropriate 
the 


are the most 


end of shifterrod 


example: To 


of some of out tscrewed a 


that serves to connect with the 


casting 


shifterhandle Someone, when the ma 


chine was designed, callel it a “shifter 


pusher” and that it has been ever since 


\s it would be very difficult and serve n 
useful purpose to change its name, it was 


decided to retain it when recent 


directions tor details of the work wer 
changed from books to a card system 
Such terms are, however, not permissibl 
except in the shop, and should not find 
their way into other literature 

But on general principles it is, even in 


he shop, not desirable to drift away from 


correct mechanical terms; it leads to «1 


language 
fi yr the 


rors and lowers the value of the 


used. Some have advocated that 


prevention of misunderstandings, mis 
all orders to the men 


This, I 


There 


takes and disputes, 


should be in writing believe, 1s 


as a rule unnecessary is frequently 


almost as much possibility of misundet 


standing a written order as a verbal one, 


especially as foremen have not as a rule 


studied law and cannot always succeed in 
making each order like a good legal docu 


ment, capable of but one interpretation, 


and it seems as if some men would do a 
1ob 


degree of ambiguity in an order 


wrong if there were but the smallest 


Let us therefore “know our man” when 


we give an order or instructions, feeling 


our way with a new man until we know 


to what extent we can trust him to under 


stand English and do as he is told, and 
let us not make rules general which are 
unnecessary for the greater part of the 
men. With some men a written order 1s 


desirable, but these are as a rule not the 


most desirable men, and when resorting 


to written orders | have always made it 


a point to write them in duplicate and 


preserve the carbon copy, as men whom 


it is necessary to deal with in this manner 
rder if it 


are liable to lose (?) such an 


has been misunderstood 

\t the opposite extreme from those who 
give orders and instructions carelessly cr 
are those who are too careful in 


speaking to the 


vaguely 


men. Too much explana 


tion frequently confuses more than it elu 


cidates and it is part of the make-up of 


good foreman to know how to 


' 
speak t 
each man in the language he best undet 


should this not be 


stands, even what 
himself considers the most elegant 


Not long ago I saw a foreman approacl 


a man with a pattern having a slot in it 
| 


which needed widening and he ordered 


“increased in width to 9-16 inch with 

sides approaching parallelism.” This be 
cause he knew that to make them perfectly 
parallel would not be possible, but how 


have meant to the 
had said, 


to g-16 and be sure to 


much more would it 


man if the foreman “Jim, file 


this slot out keep 
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the same width n he fh arrived Wy Round-Soled Planes—A Handy Scriber. 
new what the pattern was f and hoy yvord ‘ih mot ed remark, t t , 

ear right the slot should be ut I 








ark ipping ditor America \l 
1 ad he his cranium wit! is in < dig fi ve 
known this the advice that the side lid but know what | | | 
wuld “approach parallelism” w 1 not xe the best o' frens \ ( 
ive meant much to him g the geery 
In an old bo " f ( Ss gor 
id the follow 9 Et 4 tron nlitat« sawin Ww f 
emory “A man was being examined — take-off « ‘ 
court to ascertain his ability ) \ ( ea ving 
manage an ¢ » whicl ad be reget wil 
me heir, and imple, lucates trove ‘ \ g 
ttchman was on the stand to t fy i r the Italian Gover ‘ 
gard to the hei The attorne ked sent him 
witness in nice sounding but this hine speeds—yve gods! 
in unintelligible language as to s opi rowed gold stop-watcl e f { 
of the heir’s mental capacity, but re 1 f S ( 
ved no answer from the witnes ( og he tac ‘ 
n the judge came to t 5 wit had cu R 1 
David, was there anything 1 Jerry have a look, and be 
Which brought promptly the rt it nny Scot, | p-wat n the groun 
iggestive answer, ‘Devil t t n the dirt, peering througl i 
he spune put into ‘m. ”’ indicator vhicl ( ‘ 
CORNEIL RIDDERHO nt on and w ibbling around a cet 
aimee erless spindle en Lusing feartul t rt 
Comment from the Jig Department. ft Scotch swear He didi 
ditor American Machinist: th rubber tips were, and plait 
It was most refreshing HH they le d vad 
pretty man,” to whom fe tl mucl m fired nd t Ww ravelec d 
envied lot of showman, was conducting heard of hin e had gone back to that \tlant 
old party round the works, and in du happy S h hunting groune he engine 
urse had arrived at the little office fron room at sea e pri { ‘ 
hence issued the jig drawing V 
juoth Hillier 


and—"this ts tl 


ry Li uld 
s « ig office.” Chevy 1 t< 1 uy ] 
‘Jig?’ remarked the visitor WI 


rave T 1 how 
jig?” 


given Wa that l ert 1 1g I 
Hillier gave a graphic explanation ‘It’s inpopular officia hould have hi ead gt neh bec 
box—ahem—just a sort of box—and_ given to the apprentices in lieu of foot ! 
ou—er—er—put your article into it, you — hall, ete., et ve t did lool i r 
know, and screw a nut up, you see, and ox’ busine \ I me way 
(quickly) drill it in position, and there xactly desirab r 
you are, you se It's quite easy ! On, ng w ve to urge against ing to the radiu 
e can make a jig.’ too indises nate collectior i “ide widtl \ 
Thus Hillier, one of the upstairs met : it vou get from a “menu” 
on machine design You bet w led 


. 4 u t sugges ‘ t . 
\\ smiled tion box, sa lozen good d P whicl P ‘this : 
ome when the procession had passed Ithough nan if 
Anyway we knew now what a jig ) Nain, t I d cold 
he way, the nomenclature adopted for hashed 

op appliances and tools is a bit 


One talks of 


I 1 
I { ( 
One of s1IT go ( 
1 
the usu enden f f 
nd ” \ 
V1 , 
hecky g I | \l 4 
i¢ S the ( \\ 
, 
some rew ‘ | 
x I 
nd 1 ‘ ( 
sme t ) 
I 
g Just d M 
wine thing ‘ 1 
g £ 
vever He r r t ‘ 

( TALS¢ pre ( ‘ nd \ 1 
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A jack plane tak nas a model. A 


may be 


pencil line 1s marked at the angle of 45 
deg icross one side ot the block oO 
represent where the back of the bit lies 


Then at the sole, which of course is not 


yet worked to the sweep, the thickness of 


the bit and the clearance for shavings are 


measured, and with the bevel set to a 


is mad 


suitable angle another pencil line 


for a little distance up from the mouth 
Chis angle should not extend quite as far 
as in large planes, because it is trouble 


some to work and makes so contracted a 


moutl Phe upper angle which slopes the 
reverse way 1s also marked in pencil, and 
these lines serve as a guide by sighting 
with a chisel laid on the angle being 
worked The upper and lower parts ot 


the mouth are gaged and scribed across, 


and then the wood, as far as possible, 1s 


bored out, the pencil lines on the side be- 


ing used to sight by in directing the bit. 
A line of small holes is bored through the 
mouth, the large part is bored with a 


larger bit, and the work is finished with 


small chisels. The part the wedge fits be- 
hind is Che 


then worked to its curve and thoroughly 
and make it 


marked out after sole is 


soaked with oil to harden 


work smoothly. 

\ bent scriber is very easily and quick 
ly made by taking a piece of steel wire of 
the required length, grinding or filing it 
and bending the 


I think it worth 


to a point at one end, 
end with a pair of pliers. 
noting, because it 1s a useful tool, and so 
many patternmakers either have not got 
one or else have one of some needlessly 
often it is 


the 


elaborate form with a handle; 


too short for a particular job, or 


owner objects to bending it to go round a 


corner W.H 





Measuring Belt Lengths on a Drawing. 
Editor Machinist : 
In my description at page 1440 of a de- 
of a belt 


\merican 


vice for measuring the length 
on a drawing | did not think it necessary 
» exp.ain how it could be used on a 


drawing made to any scale. It is only 


necessary to multiply thy 


as shown by the dial, by the denominator 
yf the fraction representing the scale to 
which the drawing is made. Thus, if the 
drawing is '4 size, multiply by 4, and so 
on [ have had an instrument such as 


Mr. Plaisted 


many years 


describes at 1407 for 


page 
Che instrument illustrated 


because | 


was made for my own use 

thought it an improvement It certainly 
is quicker and just as accurate if the same 
‘are is used in following the lines 3 





Putting the Finger on Information. 
Machinist : 


require 


Editor American 


Some questions immediate an- 


swers. Many of us are familiar with the 


joke at the expense of the students of a 
An 
engineer rushes breathlessly into the office 
of the 
“There’s no water in the boiler, and it’s 


well-known correspondence school: 


superintendent and _ exclaims: 


AMERICAN MACHINIST 


red hot! What shall I do?” 


superintendent, after a moment’s pause, 


The young 


replies: “Wait till I write to Scranton.” 
Next to having the information, the best 
thing is to know where to find it 

I. C. S. STupEnNrt. 





Echoes From the Oil Country. 


VHERE OUR WORKMEN COME FROM. 


It certainly would be “important 1f true 


if most of our skilled mechanics were 


‘| he 
using a microscope 
mechanic’ in Massachusetts 
been looking among the wrong-sized stuff 
kind of an 


was reduced to 


an ‘‘American 


British man who 


+ 


to locate 


may have 


and using the wrong instru 


ment. If he will come to Pennsylvania 


and bring a spyglass he may be able to do 


better, although it might, and likely would, 


be necessary to look into the large end of 


the glass so as to reduce the object of his 


search to a size suited to his powers ot 


observation and comprehension. 
It is not likely that he means an Indian 
when he American, and if not he 


Says 


must allow that an American is a citizen 
of the United States, 


sume that by British is meant a subject of 


and is fair to as 


Great Britain. 

The little paragraph “Important if true,” 
at page 1505, has interested me so much 
that I have looked over some of my imme 
to find out how much 


diate vicinity to try 


reason there might be for such a state 
ment, and this is what I have found: 
From the records at hand I have been able 


to pick out 147 skilled mechanics, not all 
machinists, however, that I have been well 
enough acquainted with to know whether 


born or not, and have 


they were native 
sorted them out. 
I found 113 that were natives and 34 
that were not I do not think that more 
1 ¢ . + . ] ela; 
than one-half of the natives could claim 


arentage that went, in this country, 
farther back than their grandparents, and 
it number had fore 


Of the 34 I 


gn parents 
mne-half of 


he 


find that about 


them were naturalized citizens, and of t 


ther half I am mostly in a state of ignor- 


ance. I don’t know whether they were or 


not, except in a few instances 
Classifying the 34 as to the land of thei 
y, tl Irish, 
Swede (classing Swede and Norwegian 
English, Welsh, Danish, Dutch 


French 


nativity, they are Scotch, German, 


together), 


ind 
+] 


Going over those who have been fore 


men, I find that the proportion of those 


that would be classed as foreigners is 
much greater. Out of a total of 19, 11 
} +} 


velong to the natives and 8 to other coun 
tries All of the 8&8 seem to 


suNntry 


have been 
ens of this c 


show 


naturalized citiz 

This seemed to me to too large a 
proportion of the bossing jobs going to the 
other side, and I thought over the 
it had 


matter 
why been so. In thinking 
the think I 
safe in saying that the foreign workman 


that country is apt to be 


to sec 


over various workmen | am 


+ 


comes to this 
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more thorough in what he does know than 


the native is, but that he is not likely to 


have as large a variety of knowledge 
From his previous training, or natural 


bent, or for some other reason, he seems 
to follow instructions more closely, and 
has been more used to the restraints of th: 
Many of the 


birth that are found in the machine shops 


workshop men of nativ: 


of this country are the first of their family 
] 


to follow strictly mechanical lines, theit 


laborers, 
Talk 


ing with the foreigners it is found that in 


fathers having been farmers, 


small storekeepers, teamsters, etc 


most cases the son has followed the occu 


pation of the father, and that often for 
several generations. Thus it can be read 
ily seen why the native born goes at the 


various mechanical problems unhampered 
and the 


by trade traditions, takes condi 
“getting up” 
thing, while the 


and his 


tions at hand and is good at 
something to do a new 


other has by his training 


ancestors’ training before him, been drilled 


man 


in continuous mechanical operations until 


he may make a good man to push along a 


regular line of work, and do it just as it 


was directed to be done 


Following the matter of foremen a little 


further, I find that of the 8 foreign fore 


men, 4 have gone back to the ranks, while 


of the If natives has gone 


only one out 


back 

In a country made up as this one is, of 
gathered from all other lands, and 
best 


the best 


all uniting to get the from life, no 


man is a foreigner here after he has been 
here long enough to identify himself as 
When he makes this 
the best 


the best 


part of the country 


his country, and gives that is in 


him, and tries to get out of his 
, 
children surely are na 


the land 


surroundings, his 
with the best in 


There are two other reasons why many 


1t the foremen are foreigners: The first is 
that in a country like this many lines of 
work are started that are new to this coun 


try and the only available of supply 


source 


from which to draw workmen is to cet 
those that have learned the business in 
some other country where that line of 


work is largely carried on Thus in thi 


part of the country we find many Swedes 
in the furniture factories, and many Eng 
lish in the iron and steel mills, and so 


t man wanted to make fine machine work 


his new machine shop, he would likely 


be glad to get a man that had learned his 
trade at Whitworth’s (that is, at least be 
fore the roast 


that he was given in 


neering Reminiscences” that let a little 


light into some of his shop practices) 
hoping that the man’s experience would 
help him some. If the man was a com 


petent workman, it would be very natural 


that he would be put in charge of tl 
work; for, at least at the start, he woul 
be thought to know more about it that 


anyone else. If he had the ability, and 
was broad minded and far seeing enough 
to keep at the front of developments, hi 
if not 


would grow up with the business: 




















rishman, and Schmidt is a 


nan is as good as another, or a little be 


now, Ss 
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1 by someone cls 


would be displaced 
soon as someone else surpassed him 
Che other 


e put in as foremen is, that the proprietor 


reason why many foreigners 
the business is a foreigner, or has 
arned the business in a foreign country, 
have learned 


ions that 


, ; ; 
nd preters workmen who 


e work under the same condit 


did. He 


d what he can expect 


knows how to handle them 


from them 
[here is still another reason that 
give many the impression that most of 
ir mechanics are foreigners. Many peo 


e class all persons as foreigners that 


ow by their name, speech, or appearance 
forefathers came from 


With 


it their some 


er land them O'Grady is an 
Dutchman to 
end of time 
Of the boys that apply for a chance 
fact 


number of them have 


arn the trade, it is a 


op the greater 


irents who were born in some _ other 
uuntry. These parents seem much more 
lly alive to the advantages of a trade 
an do native parents my 





ind the reason is no find 


The foreign-born parent sees in a good 
rade a distinct advance over what he has 
een used to, and from his view his sor 

doing well in the world if he can get 
ne, while with the uuntry growing at 


ie rate that this one has, the native has 


een many ways of making money that 

vere quicker and easier. Besides that, in 
. , } 1] 1 
country where we all (us men folks 
lay be President some day , and on 


to follow a trade is not getting very 
gh up in the world, 
und out that the youngster is not good 
ry anything that calls for more ability 
ntil it is too late 


! used to hear it said, when I first went 


the trade, that the best bovs came from 


e farms, and I had an idea that there 

vas some peculiar virtue in a farm. Per 
ips there is, for on a farm 1 bov has | 

f work to do. He has to beg ng 
nd 1s kept at it long hours His opel 
gs for saving his muscles by using 
ins are m n senuity 





ften keeps the work from beine dk 


! ~ 
en something give it an ! f 
vay, but anv early training that has ma 
v industry necessity WwW tur 
vs that will make good | 
This is not meat ving o1 ‘ 
lavor s 4 1 I 
rk worl ! ind ny OV 
uld turn out lot better if | id 
d lot of “chore » do inste f loaf 
g around on the streets 
[ do not think that many » Owners 


uld pay a bonus for a man just 


happened to be born it rtain coun 
ry, and if there are sections where th 
ve workman is being displaced by 


hers to any large extent I would be 


way the 


This, | 


clined to think that in som« 


reigner must be the best man 


contrary to what we 


AMERICAN MACHINIST 


ften been told, | I cannot believe that of the 
e Yankee has so iged | e tha cl ery 
e would not hire t bes that he \ he 
could get He is t lar s g ce discove 
erately take the 1 end f arg@air 
vith his eves wide ope 
Pers \ e ques las bee é o 
man t] t wal i ) oo rd workm | 9 


he look at a \ aw 
hard place 
ombination that mag 





Has he any persona bits that will inter 
fere with his work The questio f tev 
v here he happened to be born of no Phe 
mportance except as it throws some light  sepat 
m these questions taining 
lhe only man that I class as a foreigner tert 
in my mind is the one that does not desire pletely 
» conform to the ways of this country ina br 
uit tries to spre id discord t ke the Bes 
workman that is forever kicking at every e ol 
thing that 1s done by others in the shop t 
et never makes any nprovements 
es any praiseworthy work himselt erned 
W. OSBorNt 
The Story of a Fire and the Lesson of it. 
Our readers have been informed of the p 
) destruction fire f e Ferra o« 
Machine Works at Bridg: N. J | 
following short I es l ( 
reflections upot , ura 
Sepprien 
Phree nal Tac v ¢ hrs 
vy ni ( eC \ ¢ ) 
record m | ecel \ »\ B dget N ] ( 
\ L pop I ) XII 5 OOF I 
thabitat ; ee of the chief ind 
ries Tf he 1 r red \ 
stence m g ( as 1d i \\ 
ich an exp ( g 
tow ( \ 9 v6 p ° ] \ ; 
those w ed Vy alte ed 
: " , 
t of Bridg dustri / g 
ect \ tT T fh B 
re | e W 
d b fu ) f c 
¢ ( S200 OOO 
_ tly etore ¢ _ ( ’ 
C, "—p- 
e fi ( 
si ; 
D r if ( 
+ nere 
efte . 
I ‘ I \ { 
{ { ) t } 7 ? ~ 1] 
( tte n T nad rt ‘ P \ SW) OK 
ng was all right ( n wil I 
ct gi watchman wel! Sut 
lay morning. He was to retur 6 P.M I 
\s the risk was exposed ot le by 
ailroad 5 el ely possidD la part t . 
from locomotive started e fire, o1 day WwW 
what is more likely, spontaneous combus appl 
n of oily cotton waste. The produ 








1 600 

i very different. The indemnity guat 

nteed by the insurance system cannot re 

lace fully what is lost by a fire, especially 

hat portion of a firm’s business which 
quite likely to go to some competitor 

vhil plant is being rebuilt 





in the Modern Drafting 
I. 


FOLLOW 


Mechanical Drawing 
Room- 


Y GEORGI 


H 


Before I can hope to present this sub 
e¢ ite gently, and as I want to present 
‘essary to come to an under 
ding to what a mechanical drawing 
nd also what we mean by the modern 

ft £ 





Centut Diction 
I drawing 1. drawing made 
( | T s comp S 
r the nethod i I 
| ‘ 1. drawing 
:; ' 
Y ( 
I) l 1 ) ny 
early fill the | 
voule e mechani drawing ‘ 
ght as a inguage’; a m« 
1 ¢ becom hen the “writ 
I vyuare ‘| h l { br ad or 
renel finition wi uffice for the pres 
We hall arrive at something more 
complete and comprehensive later o Phe 
part that instruments play in the writing 
ft iwuage 1s analogous the part 
lat the typewriter plays in the writing of 


English In both cases a certain amount 
f skill required to manipulate the in 
trument, but mere mechanical skill does 

make a draftsman any more than it 


makes a stenographer In both cases com 


prehensive brain knowledge of the subject 
(backed by common sense) is the essen 
tia 

By modern drafting room [ mean the 





drafting mm of a manufacturing concern 
is distinguished from that of a concern 
tha mply makes things \nd must 
fe an up-to-date manutacturing concern, 
me t il desires its product to be in every 
\ rood, prepared to grow to any siz 
ind managed by men who have alrcady 
ealized that the work of the drafting 
nN ke that of the shop, must be done 
tema lly 
( re shops even now where th 
g reom looked upon more as an 
g¢ source of expense than anything 
lone away with some day, 
when we ge things going That. of 
t the way we look at it 
Iratting Ol permanent ne 
ilu he whole concern is the tool 
e shop. And we must in the 
grant this permanent plac« 
be expected to iv and grow 
1es 
n Ww follows I try \ 
( lrawinge shoul ‘ n rat 
\ play the pat hould play in 
he m machine manufacturing co 
*A paper read before the Engineers’ So- 


ciety of Western 


Pennsylvania 


mi 


cern, and particularly t 
hould contain 
the 
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like to look up 


] 
oo *< 


po 


made as to 


nent use 


ds 


all 
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on drawings as “tools’ When we think of a language, as of 
‘f as much and as per English, we have in mind an alphabet 
ible to the whole con words and sentences: and going furthe: 

» the shop. They to the written language as we find it in 


information needed by 


all offices connected with 


literature, 


and l 


we add, in the main, chapters 


:00ks 





the shop, as well as such information as Now I would like to see it recognized 
s needed for reference in the drafting that there is an analogy between English 
room; but Crawings should in no way is a language and mechanical drawing as 
nterfe th the shop. They should a language; the analogy can be made of 
clearly and tnmistakably indicate required real practical value to the student as well 
results, but how to get the results should, as to the teacher of the subject 
when possible, be left to the shop, wher Under English we have tr. An alph 
by right it belongs bet of letters. 2. Words. 3. Sentences 
[ have seen drawings that have contained 4. Chapter 5. Books 
instructions like plane, bore, file, chip, turn, Under m inical drawing we hav: 
mill, etc. Such instructions are, as a rul \nalogou et of letters 
not only unnecessary b often lead to alphabet of lines. 2. Analogous to word 
roub] If, for example shop decid ve have view \nalogous to sentence 
» grind instead of chip mill instead « groups of WS representing piece { 
Nan e dr ing is immediate fau \nalog chay s drawings (rep 
n other words, wrong. Thers 1 genera ng groups of pteces 5. Analog 
All ines to be made with black drawing ink 
Outlines ay 








Hidden parts 


Center sines 


Dimension lines « 


Dimension projection lines 


Break lines 


Adjacent parts —-—-—- — 


Limiting lines 


Cutting plane lines 


No 


—-—-—dashes not more than £ long. 


weight varied with discretion to suit size of part 


dashes not more than # long ond 4 opart 


dashes not more than I*long and about a 
epart, broken to admit the dimension 

_ dashes about 3 or Y long, according fo the 
total length of tine 





dashes about £ jong. 





dashes about /* tong. 





shade tines to be used The contrast between the heavy ond thin lines to be sufficient 


use this when it is desirable not fo have 
line cutting through view 








to make the port represented stand out clearly. 
FIG. I. THE ALPHABET OF STANDARD LINES 
principle that uld alway be kept woks complete se ot iwing ep 
mind by the iftsman: Drawine enting complete machine 
should be made right to stay right Chi In the matter of uniformity, make 
principle 1s many sided in its bearings; for ks ive gone a long wi ahead 
star ce must b emembered whet nakers of drawings 
naming the parts of a machine If on th Take any two books and compare thet 
pur of the momen materia cluded genel uu will find on the back 
th ul f a piece ‘wooden ring ch the name of the bool f the auth 
fiber washe ind it 1s decided later (w und of the publisher; inside you will con 
wil Ya veal ite! fter all catalogs, ¢ irs o a title page, 1e1 ip efac the 
culars and printed matter in general have verhaps a frontispiece, and Chapter I. T] 
een issued using ese names) tl age numbers are placed the upp 
ng is best made of fiber and the washe1 i@ht- and left-hand corners; each chapt 
of brass, there have been introduced twi s divided into paragraphs the wh 
very surd errors; we have a “wooder ok into chapters. vill find 
ng de of fiber and a “fiber washer” milarity even betwe iooks of to- 
nade of brass And will not be at al yrinted in s coun mpared w 
in easy ter to root out these mistakes. books of fiftv vears ago printed in E1 
Before going further I would like to say an 
something (it will have to be very brief) If now you compare drawings made 
about mechanical drawing as a language lifferent men, vou are pretty sure to find 
his way of looking at it is not new, but hat they are as unlike as two like thing 
it is made less use of than it might be ve, From the alphabet of lines to tl 
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tvle of figures and letters, arrangement Che immediate result of this dictionary  roon vot go ag la letter f1 

views, position and style of title, and was the cutting out of individua 
rawing number, an almost’ endless ities in the appearance of tracings mad spoke of ‘‘met cl rawing.”” He 
iriety by different men The 50,000 tracings probably had referer mere making 

e - - . } + } ] , ] . th, er + , | } 

In any comparison between books and made since the dictionary was adopted are f lines—at c re thumpir 
jrawings, the books have the better of it, uniform Westinghouse tracings, and _ all ft the keys of typew! 

c the reason is not far to seek. The look alike. In fact, a few days after a \ draftsmat inl pe to play 


as been made. I Vy any chance part h S d I 1 le Tl aratt 


glish language and the making of books tracing | 


1 


is been studied as a anguage, while the the tracer has neglected to put his name room until he ed ted himself up 














r ay ; - ' , : , 
/V¥PES OF LETTERS I accurate iT ng t 12 
’ 
- ry - , / 4 4 7 Q mje mnortant nart 7 ¢ f rit ; 
TyPE/,. ABCDOEFGHISHLMNOPQRSTUVWXVZ& @ Atol &_"' ortant p vriting 
t : lanaii< 
TyPe 2 ZbecdDet#ghiysyhlimnopqrstuvwxyZe * ‘ 5 - 
j 7 “i> ’ 
The pe for both type s 2 in 8 fhe P x vi ‘ y 
The oval in type ¢ shaped thus: C/ and when inverted thus: | 2 this oval or part of it I 
n the fo wing letters, im the manner ndicated ‘ 
0 ena , 
Ibcdeghjmnpge ' 
rp ping construction of A.V W and Y. of type / A,not A V.not V W. not W Y¥, not b . 
STYLES F LETTERING 
A > , 
STVLE Example TION AB ATTE vf ‘ 
In gerera th tyle for tit }, 1G fh, nd r A J ? t thor high , 
thers x bigh, both f ty 
STVLE 2. Fxome Trim t ear bolt head 
n general th tyle for verything not vered by fy Z f, tor 
high fly IF ” ter 4 standard height ¢ ty < 
FIGURES 
- ’ 
TYPE DI23 456789 24 2 ! 
‘ ‘ 
f 
Whole number s Decima 0.028 0.75 
“ t Ire 
Froctio J 
¢ ‘4 4 6 v tal 
' ‘ 
When there not room for standard figures, and smaller ones have ta be ed, they \ be ~ 
made with the Jreate. f we and 7. early @. possi bile 
/ 4 
FIG. 2 STANDARD LETTERS AND FIGURES I I 
King Of mechanical drawings has veel r — - 
| 
7 lar > nt t] Pane r tacts y ed € | 
it to a large extent to the fancy or tast SPACINGS 7/6 45 4 eft. obtained 





f the individual draftsman yo yo 2 ag: ec dls tee stceinal sevlten iii 





Not long ago I heard an engineer say, 
Some people seem to find it just as dif | All materia except wood fo be sectioned with ruled /ine | 


ficult to convey a thought in English as 


me drafismen do to convey an idea oo 


means of a drawing.” The reason THE METAL nd ther materials except those specified a 

same in both cases, insufficier KNOW N 3 or 4 | 
ge or tl language a i lang Qe 
Before an economical study can be made BABBITT LEAD, WAX, PARAFFIN PHUR. PITCH / , 





drawing svstem 10 t} We til o} Oust VY whether if ect r nor fo be J é by ft wor Je wilt e pe a me 
( & \lanutactur o { mpany WW 
ers l ‘i ; 
¢ with the tracings ‘ ea 1 t 
i Ss prints f n tracing r | ree na 
o a Morr < > ny 7 P ay | 
ct n 1) 1 ess t MAPBLE zl A P% APCELAIN LATE DA CA ONE EMEN er ' 
] I 
, thai 
‘ fal we WW inte i ‘ re r r 
ssible Che I ng dete! 
1 f * ' 
‘ “ tie phnabet I nes, ‘12 ] NSULAT/ING ATER/ALS 1s fuller board mica } sae RAR ISS : 
] rubber fibre asbest felt per tape ete \ f 
} ‘ o The y | : = 
4 \ ~ is? 5 l ( - wi - 
uctions regarding dim ' Sinai 
ne, finishes nd finis S 
several me nical feat f lraw 
cove! Oo SIZ t } ( 1 ‘ t 
TI ( tie Wing og n 
ind sever ‘ t sp ] ‘ 
] j T 
Westinghouss ving ] pretty 2 In ‘ 1 be 
s di nary s a twen vage book ) ‘ t drat g ) \ 
re t if lat on rT inguaygs rience (| ot 
membe I lraf ne sp uurse does " pt ( p ) } rt ; 
\\ D\ I i ( ) rr drat v I p 





design that rel fasteners 


part ¢ t ites to 
means of securing pieces together—as 
volts, screws, rivets, pins, keys, nuts, wash- 
ers, etc. How to specify and convey infor- 
ration about these and other mechanical 
details and parts that are common to many 
ichines could be usefully taught at col- 
lege, provided a recognized standard exist 
Stationary PART 

















| 
ve 
TT. Bocne asting Set scram & 
Breus~ Hooter Bracner 3 Mca ee Lge act seni ” we 
~< wide ODO ene a fh ’ 
Carecn Ho.ore yr Tense ’ onan Seren bo 
— 4 Pm, 4 
Canson i wa 
Treminat BOAaRos =f en 
Fitco WINown 4 Y2 ated. | hangers belts & washers: 
WONG AROUN aut - me & peer muse: ot 
”s 
ales ‘ ass 
} — 
| 
—r —— — ‘ 
Es [J ] 
FI | <A MPLI 
ead In other words, the college course 
might be made to prepare a man much 
’ 4 | 
more thoroughly than it does for actual 


work, enly leaving his education to be 


completed in practice, instead of as very 
often happens now, both begun and com 
pleted 

The part of the draftsman’s education 
that properly and necessarily belongs to 
the drafting room relates to special manu 


facturing information. In this connection 
t must be borne in mind that the modern 
| a manufacturing 
lf The 
n between a factory and a shop is gen 


I the 


drafting room should be 


neern factory, in distine 


y taken to be that work done in 


ral] 


1S 


manutact 


factory ona 


ction, think, 1s t 
ured systemat 


simply 


things are 


not 


be manufactured 


room then irn out eit or 


dri 


being 


her many 
It is modern in tl 


» date 


few le sens¢ 


if 


‘ if the drawings speak 


up 
| 


good 
ialect 
re uniform 

Phe 


il interested is turning out drawings 


1 . + } 
language instead ot a number 


dl are made systematically, and 


as to mechanical features 


particular drafting room in which 


I at at 


the rate of 20,000 a year, and a constant 
effort is being made to get things down 
to a manufacturing basis—I mean as to 
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under control, we turned our attention to 


the designers, draftsmen and clerical force. 


This resulted in the formation of a sepa- 


rate department called the “Standard Div- 


ision,” for keeping the drafting room post- 
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throughout the business of the company 
uniformity of nomenclature on all draw 


ings, and correspondenc« 


The chart reproduced in Fig. 4 is for the 
With 


specifications 


direct-current engine-type gene rator. 














ed on Westinghouse practice, preparing this in his possession the draftsman at 
forms for the transaction of business, the once knows the official name of every ele 
designing of standard parts of machines, ment and part of the machine; he knows 
_ —<$<—$—$———_— —— what pieces should be det riled separately 
Rorarine Part | the half-tone of the complete machine tells 
wie Derans its own story and so does the sectional 
assembly drawing beside it. In talking or 
An writing about or designing any one of 
| cx ee these elements that go to make up the 
machine there is no room for misunder 
he weitce standing as to the meaning of a term 
| , For instance, the Element ‘‘Frame’”’ in this 
Ansearume Suewoer 
machine includes: frame castings, poles 
Peed ear a anectors Coble (punchings, side plates, bars, rivets), 
i oes headless set-screw for locating worm-shaft 
ms bushing, stud bolt and nuts, eyebolts and 
} , 
$$$ ______— liners; and so with the other elemerts 
aie ; 
AG woe » avtaited soneratey While settling these matters concerning 
a —— _| ; x 
the names of the principal parts of stan 
dard-type machines, we took up the nam 
ing of small pieces, as screws and othet 
qa. © fasteners, and also much-used parts of ma 
ew chines. The result of this was the Illus 
trated Index, one page of which is repro 
~ | = fi duced in Fig. 5. Every draftsman has the 
° B43 complet index and has therefore no e»x 
& cuse for any error in designing any piece 
included in the index Of course these 
Bn mn ex a = ae oe 
it 1h . . . books and others that are referred to be 
OF ELEMENT CHART low grew gradually and ar growing 
eee, ; Srp Gn ~ |S ca ‘ 
VAME | DE SCRIPTION lar, |ALUSTRATION "OS ong EXAMPLE DESIGNATION 
; | | cena em - 
| | - 
ft ee ameter ‘ 
| se - oe , i m seem 9° 4° : 
_ | ee coe | we | CRD | eee cn Mae] ge Ugh Set Se 
engin ~ Mirs SIOCh S3iOS | 
| 
| | sir = | 
oe ME cht | w Inte sper ncn \°89) 10-32% F Heiss Set Se.| 
Hdiss Set Se \4 FT an el | 
eter . Length » Quemeter F ’ + a 
facnes et | el 7 cao Bxl3 Hdlss Set Sc 
f Hd M Si - on a — 44680| gg . 
is salt aacdhad ~= . or WM es waxes] 4-24 x9 Fil Hd | M.Sc 
om ess thread iengh 44366 | 
= Length Mfrs stock Sizes = ] 
. Gauge 
flat Hd M Se o eds thee ré nT) ae oor 4460) , 
| fiat head marine)\ poishe et or Benes Length +0387! /0-32xg Flat Hd 8M Sc. 
| Bh Brass ° “ — lengtt 44388 | 
| - Length = , > ze 
r 
flat Hd Wad Sc von ~ coe popes a = : 
scat, haa sede ght if won, polished if brass} or ~ ees) 74-13 Flat Hd | Wd Se 
Toread length 996 $ 
on Brass le engih = Mh on. 7. 
Ad Hd Wad S« — Gouge 44680 , 
h i oe or t m tengir 44393 , ? la s 
a 7 ere fs as ian be sea ae ae en Oe 
" Qvame ter 4 9 . 
ag Se Severe mead gimiet ws | {om | 779 an feared P48 Lag 8 
— i rane = e eng -@ Mirs Stock Sizes 
Mach 8 , { j ame te 44639 F 
sitenine belt with er) WS) Pt i ju Leng ang | gg X93 Mach B 
ne NenegOr Mirs stock Ssi7@s 
M 8B Mach 8 Square head. rough; body and | #4639) 
b Te PON under head finish U.S. stan j ) a 298 , 
sind voay manne | une neod tmished: US, itend | WI} » it feng west] gx 9 MB Mach B 
S93 to) rT T T T mT — nanese 
‘|S SBSECR SACRA SHARES RS 
FIG. 5. ILLUSTRATED INDEX 
the investigation of standard methods of becoming e comprehensive very 
figuring, and the up-to-date posting of month 
draftsmen regarding stock sizes. — 
[he first thing taken up by the depart Recent experiments in Germany hav 
ment was the matter of nomenclature, shown the transverse tensile strength of 


the drawings themselves 
| 


The drawing dictionary once established 


of the tracers thus brought 


and the work 





which resulted in a book of element charts 


and illustrated index In general the 


purpose of the element charts 


an 


1S to 


insure 


» be from 4.21 to 7.34 kilograms 


centimeter 


paper t 


per squart 60 to 104 pounds 


tT - ] 
eT inch 
I \! 


square 
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Peculiar Flywheel Accident. 
A very unusual flywheel accident, and 
occurred 


Mill, 


hat might be called a lucky one, 
\ugustine 


Paper 


st month at the 


Vilmington, Del. It happened that the 
heel was insured by the Fidelity and 
sualty Company, of New York, and 

story of the accident is told in the 


lletin of the company as follows 
‘The 
ng of 


irse-power 


accident 


the 


was caused by the sl Dp 
main driving belt on a 
Corliss engine 


pped and caught again, it jerked the 


g engine back and forth on its founda 


yn, snapped off the foundation bolts as 


i they were pipe stems, smashed the foot 


isting, and then threw off the 


1 


governor 
t, allowing the engine to gather speed 
ntil 

finish 


a pace was attained that promised 


the destruction of the engine, 


xplode the flywheel and wreck the plant 
he engineer was in the engine-room at 
ie time of the accident, and jumped for 
ie throttle to shut off the steam 

this, 


n for the valve 


Failing 


with rare presence of mind, he 


in the boiler-room. Be 
fore he reached the boiler-room, however, 
ie throttle broke and the engin stopped, 
wing to the waste of the steam into the 
An the 


ngine-room examination of 


vheel after the accident reve iled that 
very spoke in the wheel but one was 
roken, and that the rim joints were 


read open as much as a quarter to three 


ghths of an inch! The wheel was 16 


t in diameter, and weighed 28,000 


wounds. It seemed as if one more revolu 


m would have burst the rim and hurled 


on 
iit 


e heavy pieces of cast iron all over 


‘tory. Had not the rim remained intact, 


loss would undoubtedly have reached 


e full extent of the indemnity named in 


policy As it 1s, the loss is considera 
involving the cost and installation of 


28,000-pound wheel.” 





Hot Luncheons for Employces.* 


us hygienic, social and 


Among the vari 


ral features introduced of late vears 


to the wage-earner’s life, much is to 


d in favor of the lunch-room for em 
vees It is acknowledged, oweve! 
t in industrial betterment there is pet 
ips no plan tl require care in 


ntroduction and maintenance than 
s. There are now plenty of instances 
ere such lunch-rooms 


erimental stage, and though there are 


es where they have beet indoned 
general record is that of successful re 
ts Many employers state that the 


unt and quality ot the work accom 


d during the afternoons which fol 


v a suitable noonday meal, eatet the 
et and comfort of a luncl I S 
ger and better, and they consider this 
ne reason enough for maintaining one 


moral effect is, of course, not alwi 


a tangible character, but in one factory 


*from a paper by Frances Gwen Ford in Socia/ 


CHCE 
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it is recorded that there has been a visible 
improvement thre I 


ugh the free use of 


and water in preparation for the meal, 


and cleanliness and order, fresh r and 
pleasant surroundings have done much in 
a reformatory way 

Several firms call attention to the fact 
that employees do not patronize the neigh 
boring bars and pool-reooms to the same 


extent as betore the establishm 


lunch-room, and this is especially notic¢ 


able among the younger men and _ boys 
One Cleveland establishment was sur 
rounded by four saloons, which lived by 


the patronage of its workmen. The com 
pany provided a hot luncheon tor its em 
ployees and within a few weeks three oft 
out of 


fourth 


saloons went busines 


the four 
Not | ng 


\ case is told of a middle-aged man, who 


after the followed suit 


for many years had taken his luncheon at 


always 


and consequently 


clothed and in 


saloons, was 


poorly need ol many 


things, appearing after a few months’ 


patronage of the shop restaurant with a 
new suit of working clothes and _ late 
with a new bicycle, paid for with money 


saved through 
Che 


these 


avoidance of the bar-roon 
measure of appreciation with which 
lunch-rooms are received varies in 
different places, but as a rule the greates 
] manufacturing estab 


relief is found in 


where hi 
had to be « 


roundings that made the meal a 


lishments, therto the noonday 


luncheon aten amidst sur 


mere ani 

necessity, or constituted a temptation 

to drink 
Elaborate pl 


ans for employee 


are rarely successful, and 10 cents has 
been found the happy medium in price. It 
is the general opinion that it 1s wise t 
make a small charge for all parts of the 
mie il ut whe her tl cost Ss repa d 
noney depends largely on the number ot 
pers d of fare, whi i 
iccess, 1t Set shi ild fo] Ow mew { 
the following lit Soup, 2 or 3 c 
oast meats, 3 to 6 cent potatoc 
cent Hamburg 2 cent ink 
W cl Ss 2 cents pudd vo cent pr 
3 and 5 cents; te d tt ¢ I ce 
lt ( es t \ lag 
le! und 1 ‘ fe] iploye A 
the emz!oyer merely giving the opportut 
ty for ( ying he p 


f the fore : ( e ( 
States the ) eme ot indust 
condit . Tl s t day ome 
c¢ ‘ il é f1 

‘ f ‘ 

\ dinin g-1 ‘ ed f 
son ‘ years \ Cleve id Tw 
ey Company whe the employe 
eit! eat the lunche hie ring f 
home or take the hot noonday mea rved 
by the company at cost, which includes 
soup, meat, vegetables, tea, coff nd 


dessert The ave rage cost of 
estimated at 10 cents, and 


posted up the day before As is the case 





found it wiser 
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The American Institute of Eletrical Engingers. 
That the Electrical 


neers is the 


Institute of Engi 


most progressive, energetic 


and wideawake of our engineering socie 
ties, as well as the largest in point of mem 
bership, is a fact which is not doubted by 
those who are acquainted with the facts 
We have already called attention to its 
new policy in forming and fostering local 
branches, and to the phenomenal growth 
in membership which followed the inaugu 
ration of that policy 

We 


monthly 


have before us the Copy of 
Transactions, which includes the 
its Niagara Falls 


tion of June 29 and 30 and July 1 last, and 


proceedings of conven 


from President Scott’s address we learn 


many things regarding the success of its 


for which he is, we 


recent imnovations, 
believe, chiefly responsible, as well as re 
garding additional plans on the same gen 
eral lines which he proposes. 

Of the plans which are already in ops 


tion, the chief is, of course, the formation 


of local 


branches The success of 


innovation is no doubt largely due to th 


proceedings of the monthly 


t 


Mint +h 
fact that he 


meetings in New York are promptly sent 
to the branch societies, thus giving them 
the benefit of al! papers read at the New 


York meetings and of the New York dis- 


cussions thereon. The discussions of the 


societies are in turn forwarded to 


branch 
the general secretary and such material as 
| 


iit 


is new and valuable is incorporated in t 


Transactions Che manner in which this 


stimulates and quickens the life of the 


local societies 1s obvious, and the report 


of those who have taken up the local work 
is usually that the activity and attendance 


surpass expectations 


A second line of activity of perhaps even 


greater ultimate importance is the work, 


through special committees, of standard 


ization and the collection of engineering 


data. These are the formative years of 


electrical engineering, and the usefulness 


at this stage of progress of a guiding hand 


in the work of standardization may be of 


the highest degree of importance, while, 


in the collection of data, a 


engineering 


committee which takes its work seriously 
can do what would be impossible to the 
most industrious of pocket-book authors 


Of the additional departures which art 


rroposed by President Sx tt thre firs 18 
proj “ 


the organizat sections or depart 


ion of 
ments devoted to specialties which demand 


greater attention than can be given by the 


Institute as a whole and which can be 
more efficiently c mnducted n this lanne! 
than by tl form n ot vy spe ilized 
SOCI1¢ cs 

The second new « val elates ) i¢ 
uffiliation or co-operation wit her exist 
Ing electrical tssociat 1s nd he th rd 
elates » closer relations betw en the |] 
cal branches of the In tut ind ocal 
engineering societies or clubs Phe fourth 


proposed new departure is the most im 
portant of all in ultimate possibilities—e 


Operation, withou iifecting present ind: 
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viduality, between national engrneering 


societies through a national engineering 


congress. The Carnegie Union Engineer 
ing Building will of course further the op- 
will 
The 


unquestion 


portunities for this, as we believe it 


also promote its consummation 


spirit of such a movement is 


ably in the air and, while large bodies 
nove slowly, we expect to see its real 


zation 


The Reading of the Poor. 


In a section of New York city inhabit 


by the poorer people—people upon whon 


for one reason or another the burden of 


life falls heavily, the records of the publ 


that works of fiction are n 


brary show 


read as in other portion 


if the city, but that history, political e 
omy and technical books are most in de 
ind. This causes surprise and 1s being 


‘ommented upon, we think some Ca 


vithout due regard to difference of cond 
tion In the first place we have seen 
recogn m in this connec n of the fa 
lat women and young git ire the p 
cipal readers of fictior In the pooret 


j women and young 
work at household dutie- 
factory or store, and have com 
time left for reading of 


little 


paratively 
any kind, whereas it is different in 
more well to do sections. 

But, as for the think it would 


of those 


men, we 


surprise many who have neve 


looked into the matter to find how serious 


minded many of the wage workers have 


become of late years. Aside from th 
the necessity 


fact that most of them feel 


for gaining all the knowledge possible that 
may have a bearing upon their business 01 


work, it is being more and more believed 


that the time is coming when, here as 


England, those who labor with their hands 


will go into politics for themselves—w 


S 


have their representatives in State and 


National legislatures and will elect met 
trom among their own number to repre 
1, . 14 A , . 
sent them in every public body whet 
possible This gives promis¢ fa publ 


career for many who would never atta 


it otherwise, and we believe leading 
serious study We think it 1s a favora 
symptom and hope it will turn out tl 
; ' 

hose who have given s udy to h 

economn d pub natters 
| ~ } s i I 1 gral 
‘ ‘ ] ‘ i\\ Tl 





‘ connected w ve desigi 
é let g of New York Raul: 
Club, Professor Hibbard said: “I am 
e€ opinion given enough coal burn 
: ( eating surt it hauls 
ra Witl ll] duc sp to Profes 
Hibbard eems to us it if we are 
1s words | lt trict ense t a 
drawbat 1 f th ik that hat 
the train. But if we ar » pick out a 
) I rf the comotive and s 





ee rT 

















ee te 





rking of the locor 


ng. kor instance, | 


ing surface do if the 


ace on which to bu 
s within which t 
ted? Of « 


uirse 


surface may limi 


that can be done wit 
rut tO Sav the any 
Ss the trail . t 
a f oO 
| V A 

S. 


‘alll, we 


part 


recessary 


notive does the 


iow much hauling of 


re were no @I 


may ¢c 


msidetr 


to the 


haul 


train would Professor Hibbard’s heat 


" : ° ] 
rn coa » cylin 
» use the steam gen 
it true that eithe 

] + 
le heat 


1¢ cylinders or the grate area or tl 


t the 
} 
1 


amount ¢ 


one Of thesé 


Seems to us 


were n go 11 Z¢ 1 
strut ea ) 
t ) 
do a le 
) t ™ ere \ 
1 : F 
’ ] ; 
( endes ) c ‘ 
¢ Wil ¥¢ Ip 
ne yarra Ss provides i 
‘ \\ T 
g ri ( 
cn \ ( lip 1 
fib ( Ail}? 
Ditat s ( ie 
+ ? 1,1] 
V instead of monthly It see 
4] 
Spain the ne ire me 
jOIN unions, and some ot 
ire there Wi iT mothe 
oh ] sO 


Some New Things. 


FACING AND 
machine 


in locomotiv: 


TAPPING 
designed Tol 


1 
and railre id 


ps 1 anutacturing ire ( 
vs ay g ad pted to ne 
Tv f: o yf o< t oO 


if worl 


a given locomotive 


things 


al 


ILINE 
heavy 
shop 

im 1 
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where 


castings irg ul ol ( 

is to be rapidly removed, and for boring 
and tapping pipe fittings up to 16 inch 
in diametet Che main spindle ts a g| 
carbon, open hearth torging, 434 inches 
minimum diameter, the diameter of the 
nose and quill being 7 inches Phe 
thrust is taken on roll gs Phe 
spindle is driven by means of a cros m1 
in the casting, shown lig. J the top 
if the large gear, tl ri ving in lengtl 
bot thre I \¢ | ‘ | 
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may be set approximately in_ position, i — —S [ better, as the castings are wanted as har 
clamped down securely, and then, by Wy ic mI FJ as possible i ded ok alii 
means of the table screws, brought easily = a a ht a readily applicable to the molding machi 
and quickly in line with the spindle or val CII LS William D. Sargent, of Chicago, is 





boring bar. The compound able is use- inventor 


ful also in heavy facing where it 1s neces A TURRET LATHE DRILLING OR MILLIN¢ 


ary to get under the scale. It has a long TACH MENT 


LILI 
JOC 
Jui 
OO 
mY 














tudinal adjustment of 20 inches and an CIMICICICIcC The cut shows a device, recently p 
. \] ___— | 8 ____"p_ F_—_ FP _—__ |__| _ = $ "i 
in-and-out movement of 14 inches. l- ented. for rotating a drilling or mi 
though the tool is not designed for a FIG FIG. 2 spindle mounted on the ordinary turret 
milling machine, it may be used as such t 4 turret lathe or screw machine. w 


- 
a 
\ 
- 

- 

—_ 





advantage in many cases, Fig. 2 showing ITAL}, LB means of connecting and disconnecting t! 
it arranged as a miller, with a 12-inch Y il be 


drive, so that the spindle will rotate 








cutter on the spindle, the cut in this case 
} 


only when it is in its operative posit 


ving 1'@ inches deep. The machine 
built by Baker Brothers, Toledo, Ohio 


and when the drill or other tool whicl 
carries has immediate work to do, 


CUTTING-OFF TOOI spindle being out of action when the ot] 








Phis tool, although held and operated by turret tools are in use \ suitable bracket 
the hand, is designed for cutting off in the it foes nate ection as or standard is fastened on the turret, tl 
lathe round stock up to 1 inch diameter —saiaihamaiademamuasiiatl bracket carrying the drill spindle to be 
Che tool 1 slipped ver the running stock, \ COMPACT CASTING METHOD tated and the gearing by which it is driven 
ind the circular cutter is then quickly fed This bracket, with its gears, drill chuecl 
nto the work by pressure on the handles, thy pattern plate removed completing the etc., is shown in two positions on the tu 

stop with which the device 1s equipped mold. The central receptacle, into which ret in the plan, Fig. 1, 2lthough normal! 
enabling pieces to be cut off true and to the iron is poured, is made large and the but ene will be employed The drive 
even lengths. The cutter is 2 inches in pouring is done very rapidly The molten taken from the main spindle through suit 

metal has two or three of the entire sides able gears to a spindle 10, parallel with 

of each casting to flow through, so that projecting from the front of the latl 
the entire mold is filled very quickly. In head. The projecting portion of this spit 
] ‘ase also, the hotter the metal the dle is approximately square in sectio1 




















CUTTING-OFF TOOI 
meter and gives, practically, 6 inches of 
utting surface The tool is made by the 
Goodell Manufacturing Company, Green 
field, Mass. 

















\ COMPLETE CASTING METHOD 


The accompanying cut will enable the 








eader to understand a method of molding 





which has the advantage of greatly reduc 
ng the flasks and flask room required fot 
iolding a given number of castings, and 


f reducing also the amount of waste ma 





terial in gates or spruc Phe method 1s 
f course not applicable to all lines of 
vork The articles made, as here shown, 
e brake-shoe inserts, Fig. 4, and in the 


naking of them a saving of over 30 pet 


nt. has been realized in actual practice 


These inserts are rather solid chunks of 
metal not required to be finished They 
re connected in the mold, not by the 


rdinary gates, but by a thin sheet of metal 
which can be easily broken off ins pa 
rating the castings \ pattern plate 

match the flasks is used with the entire 


set of patterns for the flask mounted upon 


or integral with it. In this case a single 
—P 
patterns, to the parting line, being upon 


T 
I 
1 
he 


ite is used, the opposite portions of thi 











the opposite sides of the plate, so that the 
drag may be rammed up on one side of \ 





the plate and the cope on the other side, PIG. 2 FIG. § 


the placing of the cope on the drag with A TURRET LATHE DRILLING ATTACH MENT. 
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goes” 


ans, 


a 


pindle, and the tapering en 


rical 


on 
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ith rounded corners and steeply tapered 
the end. There slides upon this a fric- 
Sees 


n clutch 19, which is prevented from 


pping entirel spindle by a spring 


into a notch, as seen in 


itch which drops 
g. 3. This is the normal position of the 
utch when the attachment is 1 


ee Fig. 5). When 


to be rotated, 


rot in 


the d 


JQ 
f 


the turret advance 
chuck 19 enters and bottoms 


1 
20 on the 


chamber 
he turret continuing to ; 


clutch is carried along the square 


enters between two cam-levers con 


ined in the chuck, 


tend two friction 


ressure to drive the gearing and the dri 
pindle as required \s the advance ot 
e turret carries the drill inte e worl 

friction clutch slides along the spindle 

d when the dril ng s compl ( the 

vithdrawal of the turret enables all th 


irts to resume their normal positions 
s device 1s properiv < il] d in al ich 
ent, as it can be easily attached to turret 
hes in use f various makes. Charles 
slover, New Britain, Conn s the in 
inten 
16-INCH CRANK SHAPEI 
This tool is b either with or without 
k ge m \ ne 
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i ng shat ng nilar W [he he id 
: swivels to any ang ind screw, lik 
# he traversing ew I ne t rhe S pl 
in S 
© s 
4 <=] ( 
. +) 
‘ 1 
iG. 2 SHAP GEARIN( 
( eT il the TOrware p 1 pp i \ d | VW ] | . a | i ) 
the tool leaves the column, thus bringing isandtl f The elevating 
the maximum section into service the crew fi 1 w ring Ch 
point where the leverage is greatest; th ibl ft ed w iter support 
rail is firmly gibbed to the column, is of when so desire: thre é f the ram 
heavy pattern d so nstructed as t may be changed witl topping the ma 
enclose the bevel gears for operating the chine Phe gement { the gearing 
ible elevating ew lhe table, which on the back-g ed to ndicated in the 
may readily be detached from the apron, line engraving, where t yperating lever is 
s fitted with a wivel vise nd has in shown at a en hat t ind a 
ddition | . vertical V f hold gear nd p forming a eeve and 
sliding ft By hifting 
ve which cate rear of the 
nn, ge eeve ved endwis« 
shatt ( eaging n groove 
{ eeve) and t ft oper 
ed ugh g ling to the 
‘ HW) 1 4 thy ‘ 
i abl { I } 
- f f » Seuctes +] 
) t asthe ‘ 
a gt] I ! 
ne oO } 
i 1 1 x 
150 ”) ] 
| () n \ 
\la | ( ) ( () 
Technical Publications. 
\le Ly \ c ! | Cai 
79 0 x9 tu p 
‘ lena ) ( pan 
N \ ? : 
l} o 1 a 
ering pr 
ections \1 ¢ ( 
+ uct ? 
m g f numbe ) 
we | he 
itmeé! I ( 1 
re mplete t ! ‘ een ¢ ri 
, , 
RANK SHAPER vhere met ri ) 1 being de 











deduced from I netric \ special plate 


the object (a cross) illu 


salle 


all thes 


how Ss 


trated bv and also in 


true perspective, and illustrates in an ad 
mirable manner the degree to which thi 
distortion of the lustration reases 
the method of projection uplitied 


page V1 umerou istrations and 

ible rh le cal World lat 

| ( eng ’rice, 6d 

We are glad to LICK evel 
centl nnual ed if » excellent and 
urprisingly cheap pocket-bool \ num 
er of new feature ive been added, and 
the book is worth 1 v time ts price 
‘Note on Eleetric Railway Econom 

ind Preliminary Engineering.” By W 

( Gotshall 248 Oxo-inch pages, witl 


numerous illustrations and fol 


led plate . 


Phe MeGraw Publishing Company, New 


York Price, $2.00 

This book is a very superior analysi 
and presentation of the problems connect 
ed with the location, construction and 


equipment of high-speed interurban cle¢ 


ic railways located upon privat 


of way which the author advocates fo 


such road to the exclusion of 


subject presented 


highways 


in the most thorough manner, the author 


but 
data 
the S¢ 


dealing in not only general principles 
Many 


are 


in concrete figures tables of 


from existing roads given, and 


their 
Phe 


location, esti 


are analyzed in a manner to show 


application to new constructions 


book takes up first the track 


icadiie ilk dluiiiiies wash ok euasbaaiin, te 


penses, the estimate of earnings being based 
on the population served and on the results 


obtained fromexisting roads. Followingthis 


' 
comes a consideration of track construc 


tion, the power st k, ete 


Phe 
of 


ation, 


author considers that while the period 


construction of elect eet roads has 


passed its zenith, cross-country 


interurban roads 1s_ still Its infancy 
Nothing about the book is more satisfac 


us than its uncompromising advo 
The 


of the public highways for such roads is 


toryv to 


acy of private rights of way 


Lsé 


n many inst public and 


ances 


outrage 
we hope that the author's advocacy of pri 
interests of the 
effect 


Vale 
vad 


rights of way in the 
themselves will have the 


deserves 
Che 
183 Oxg-inch pages with 243 illustration 
John Wiles & 
Hall, 


(,as 


man & 
While 


Ras 


numerou upon 


the engine exist, their authors would 


not, we think, dispute the statement that 


treatises their books do not ¢ 


mpare 


with those which have appeared in 


land Che bel 
the highest grade of technical tre: 
We have seen no bool 


book under notice 


from which the read 
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ng for information of a 


tor 


LOOK 


er, whethet 


mechanical nature that extended 


1 
( 


mathematical analysis of which heat en 


gines furnish | abundant so 


outline of the chem 


> 1 
Be Pinning with 


and physical principles of combustion 


propert es fuels which 


e available in gas engines (in which term 
he author includes all internal combustion 
engines), the dis« m continues with 
rief itement ( iding cycles 
vhi | ir¢ oO! have Cel employed, and 
cle cribes the r d nye engi in vhich they 
Nave en wed 1 Val pl ises t 
he gas engine problem are then taken up 
comic ft th Chapt n id ngs being Pro 
portioning of Muxt s, Carbut 1 and 
Carburetor Ignition, Governing, Cooling 


mmibustion Chambet 


EK xhaus Phe 


is separated from 


and the mathematical work 
been described 


Pheoret 
\ Spe cial 


1 ¢ ] 
What | 


ind appears in a special chapte1 
1 


cal Analysis of the Gas Engine 


chapter is also given to the experimental 


work of Mr. C. FE. Lucke on the continuous 
combustion of expl e mixtures which it 

quite possible may have an important 
influence on de\ pment of heat mo 
tor 

It reported in the German press 
that successful experiments have been 
made in various forests of France in cut 
ting trees by means of electricity \ plat 


inum wire is heated to a white heat by an 
electric current and used like a saw In 
this manner the tree is felled much easiet 


and quicker than in the old way; no saw 
dust is produced, and the slight carboniza 


the hot 


tion caused by Wire acts aS a pre 
-ervative of the wood The new method 
is said to require only one-eighth of the 


time consumed by the old sawing process 


} 


Richard Guenther nsul-General 


Frankfort, Germany 


Personal. 


J. M. Martin 1 
] 


Sales 


as resigned his position 
agent at the Philadelphia 
of the Nernst Lamp Company, and 


Baker has been appointed as_ his 
W hitehous 
head draftsman of 
Waynesboro, Pa.., 
position with the York 


d his posi 
Tool 


and accepted 


, 
nas re 


1oO7 
STIL TIC 


Landis 


\lanufacturing 


Company, of York, Pa 
Winfred C. Roger, who ts an occasional 
butor to our columns and was for 
nerly connected with the Westinghous« 
Company Now uperintendent of the 
Ileald Manufacturing ( mpany Barre, 


\lass 
P. Werner, who has been with the 


Chalmers Company at Milwaukee for sev 


‘ : ‘ ; 
en years as designer and in charge of som 
tor o1 


of the File 


tf Milwaukee, has 


work, and who 


Was 
yen’ ral 


& Stowell 


vear superintendent 


Company, 


Nove 


taken the position of chief enginee1 | 
& C. G. Bolinders Mek. Verkstad, St 
holm, Sweden 
Charles L. Baus wh nce i 
leath f I ig een ge 
iperintendent I 1} imp ‘ 
of tl Ame n Ha er Ma ( 
p ny it Sp of ad ( )] ie 
+] py n to take thi erent 
manager ot the nanut t g dep 
rr the \met in Seed 9 i e 4 
pany, in Ww ) g 
eTal cha g it I 
Phe Crucil St ( Ipan \ 
have decided » GIscO T1Ll¢ e¢ pup 1 
of their bi-monthly 1 
j fnzil 1d ow S and 
p blica 1 epal ( Mr Al be 
Bi tler r edit 1 nanage 
S depat ne \ ‘ tro 
ervice rf the ompany Novembet 5 Mt 
Butler Oorgal ed the lp Vs exp 
ne publication p 1) | ind « 
des being a salesm 101 
heir cat ilog ind a lve SC Mit . He t 
so compiled several w : e tre 
nel ot steel i subject \ which t 
unl H addre <5 1 Fe yT I 
re fo ed wil Llammor 
N ] 
° ° 
Commercial Review. 
NEW Yor IX \l maday No Q, 1903 
Phe iron market, both t w and fi 
ished material, forn 1g pp 
if interest nowaday lI idjustmer 
f prices, which ev he m enthusias 
ptimist must admit has been mad mn 
pulsory by recent events 11 rea 
carnest It began Wit rice I pig 
ron being reduced rl las been going 
on for months. Iron bars quickly followed 
n the downward movement \ few day 
go the steel billet pool ced the price 
f steel billets from $27 $23 at mill 
Chis is what has occurred, but evet 
greater interest 1s what is likely to ocet 
Any discussion in this direction bring 
prominently to the front the fac tha 
steel rails, steel bars, na ill forms 
structural material, are s eld by ‘ 
respective pools in them at prices that hav 
prevailed for practically d ig the pas 
few years. Everybody g nowada 
f the products mentione prove 
pervious to oI | rec tT ] 
Vhich has be il i 
ther dep nen f d 
ndustry during \ 
From , 
4 1s Ol Y ‘ i 
In STOO i 
qd ivé Wi) | 
¢ ntly to \ O ; ' 
ents f r ve ] aers 
Mmipanies ot wh cl inno ( 
rved, if n S Sa mM | 
t the nage ha m tin \ 
placed | t hesitanc V we ve I ( 
le ) uliroa mea Clie g 
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wer prices must come, and they are d- nual statements will be mad nd pu ) 
ng off to get the benefit ot them \lakers ] shed al the end f 27 I niervel gy Dp ( t produ ( 
ply that $28 at the mill is 1 thei Under the heading ot J nery at at may ploved new wW 
rice, but reports that lower figut enter Tools” Dun’s Review reports 25 tailut | ( I 
nto orders are plentiful \ll that n be n October of this year, wit ubilit Ind 
iid now is, that all reports are t e effect amounting to $4,464,985, against 7 talure gil i KO 
that a reduction in the ( { ul n the same n \ ; \ 
r expected, the only d ey ( Tit ¢ Gere? ng $30,800 | Q 
ch will be the cas« Phe f 1 solvencies occurred 
el billet p 1 streng cl I cs gines | t ( \ 
Phe price oT st bars > ) 2g W \) IQo \\ © fail ¢ { SOO 
iintained, but consumers are only tound habuilities of $204,533, and in Octolx goo wer f1 I & S ( 
the market when tl wal nate! ( Wwe 5 ft S ‘ 
immediate us¢ They have become $232,980 \1 r & | 
mvinced that lower prices are nevitable, Phe » ee pans \ \ 
d believe an announcement to that effect Mass., has lat bought the ent fit 
likely to be made any day Chis leave tor usin of t J. Steve \rms & Fai & | 
uctural shapes to be considered, and we Pool Company, of Chicop Ma rade during f 
ive excellent authority for stating that neluding manutactured oO ! ead of ) ng 
the question of reducing prices w be pl ss eK i nut re 
ng seriously considered with every indica and @g 1 will, the tter company iving ving tor ‘ t L 
ion that such action will be taken, for given up the manufactur: i 
verybody knows that foreign structural Phe Toledo Machine & Tool Compai ndenci 
material can be landed it any tidewate1 Poledo, ()] o, | ist sl pped n equip i 
point nowadays cheaper, duty paid, than ment of shovel machi \ mounting sche { nt 
American mills are offering it tour carloads, tl consignment going t gin r rac 


But it must not be thought that all this Southern India1 The company report ma 1 f 


must be given a pessimistic interpretation fair demand for all classes of sheet Wi 

It is simply the result of the change from metal working machinery It is just con t t 

bnormal to normal times in the iron and pleting large export order for puncel 

teel industry For the time being the presses which goes torward next we Quotations. 


idjustment Ot prices that 1s now going CHICAGO MACHINERY MARKET 


n may have an adverse influence on gen ‘or installation before severely cold New 3 
ral business conditions, but it is thought veather, there has been a tair trade u ” 
hat in the end it will impart a stability boilers and engines during the past tew : 


to them that will be of permanent good weeks and, for tl same immediate use 
President Duntley, of the Chicago el 


Pneumatic Tool Company, announces in a moderate activity for at least a month to 


tatement that the net eart ngs tf the 11 1e Chere cat ve no doubt hat the be , , : 
orporation in the last nine months were buyers are putting off until the very last » i 

$513,224, or about enough to take care of moment the buying of power, as well as N 1 | j 
the bond interest and the dividends for the f, other machinery and material, wher No, 2 Found > a 
entire year. He also says: “The company there is a possibiltt f declining price No 75 (a 
has paid promptly all its interest and sink- It is clearly recognized that this 1s a buy No. 4 Four 

ng fund charges m its b nade | ndebted ers’ market, ust as It it of a vear ag \\ Bat ) , Ret . I 
ess It has declared s dividends ou i sellers’ marl Sut none e le there nN pr | 

tf actual earnings after writ ng off all absolutely needed ertain amount ot nt Sol “ . 
xpenses and tixed charge Ss, all | allowing powse ind yong nto ( Chere » B Ms 

berally for depreciation of plants. It has this distinct difference of conditions a 6 

paid its dividends out of its own money compared wi vear ag requires pware 

It does not owe a dollar of borrowed about three tim is much work to make Machi » b 

loney It has no floating indebtedness a sale as it did then he returns ar tore, 2.00 (2.05 

xcept current m mthly bills for material fairly good. but the salesman leads nore ( ld R ‘ we \ x 


nd supplies which do not exceed $48,000, ictive life 





: , = | C 
nd these we are ready to pay promptly ro nst tio t power t e made r . 
hen due Phe company ver $1,000 Xt spring | ( , 
WOO In quick ISS eT na OVE 1 vt l eC *« s mu1Ve ce ! 
ent habilities ding rrent soa made f ! from preset \ 1 
ued interest 1 dividends. ] ; ' ne un Pig | | 
7 ST)<¢ f { ) 
gs tor the st nine 1 \ e $12 mise f , rd 
1. Its pres NISiNess ( ‘ lo | e¢ \ I ' 
he f sf 1 ( [bow I . ( \ ving 
\ | | 1 < , people \ | 
S . a { 
ter IT wT t P ) . + ‘ ¢ 
Phe compa ¢ depen¢ 7 
we } i ‘ ‘ ) 
t 1 the Am can trade ft ts es 
> not expre t ( i Situat nm. for 
lese are facts and the p rd ; ; moe ' 
e rule wit engil ind boiler maker 
tae: daacenle idan aibiaatlie BecsoBien 210 : Manufacturers. 
ymet f ey probably that they have on their boo 
| t i ‘ , rhe Zanesville (O Mining To ‘ pan 
) nm) ‘ > OT 7 ’ C1VTTe!T a re , 7 } oe | ? ] * + ] nt - . 
rrowed money, n Ir! i a enoug work Oo keep le pla busy f s building a 40-foot addition 
except l MONLY ) La arg ns come, D nat mn accoun or ¢ It . stated at Ang P N \ hat hes 


irplus in quick assets | regular at pre ling disposition of the buvers to hol ned Shawmut found "\ ty or 
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fhe Hope Webbing Company, Vawtucket, 
I I J 


R. I., has planned for a 225x85-foot weave 
shed 

The Belmont Iron Works, Philadelphia, 
a propose to erect a plant at Prospect 
Park 

lhe Ilartford (Conn.) Woven Wire Mat 


tress remodel and enlarge its 


Company is to 
plant 


Che Klauer Manufacturing Company, metal 


cornices, ete., Dubuque, La., will enlarge its 
works 

rhe Brennan Boot & Shoe Company, 
Natick, Mass., plans for an addition to the 
factory 

The Rimmon Manufacturing Company, 


metal goods, Seymour, Conn., is making im 


provements 


The sawmill and lumber’ plant of the 
Coram Lumber Company, Kalispell, Mont., 
has been burned 


Pontiac, Mich., 
build a 


Beaudette & Co., are ul 


derstood to be about to carriage 


woodwork factory 
understood from that 


Dean is arranging to build a pine 


It is Waycross, Ga., 
George W. 
stump distilling plant. 

The Rotary 
been located for some time at Springfield, Il.., 


Engine Company, said to have 


will move to Pekin, III. 
The Ontario Knitting Company, Oswego, 
N. Y., is about to remodel a building for the 


manufacture of underwear. 


Work on a power house for the VPennsy|] 


vania Railroad tunnel under the East River, 
New York, has been started. 
The National Box Company, Defiance, O., 


will build a wagon box factory A. H. Wood 
is manager of the company 

J. & E 
toys, hardware, ete 
well, Conn., is adding to its plant. 


Stevens Company, manufacturer of 
(founders, ete.), Crom 
Kankakee, IIl., that the large 
Frazier & Carrington 
rebuilt 


It is stated a. 


elevator of tartlett, 


has been burned and will be 


Monti 
Peoria 


carriage builders, 
$25,000 of 


build a 


Harrington Bros., 
Ill., 
capital to 

The Ware 
staked ground 
to treble the capacity of 


interested 
and 


cello, have 


come there plant. 
(Mass. ) 


new 


Kleetric has 
building and intends 


station 


Company 
for a 
its power 
has been granted for building a 
Newark, N. J., for the Universal 
Company $4,500 


A permit 
factory at 
Caster & Foundry 


cost, 


lhe contract has been let for a factory 


building for the Pittsburg Tool & Drop F 
Company, at Cheswick, Allegheny County, Pa. 


yrge 


A big central plant to develop water power 
manufacturing 


Whitetield, N. H 


electrically for purposes is 


proposed by VP. T. Keeley, of 


The Dowden Manufacturing Company, 
Lid., potato harvesting machinery, Prairie 
City, la., is erecting, or will erect, a foundry 


The American Locomotive Company will 
remove its Manchester, N Il., works, em 
ploying some 500 men, to Schenectady, N. Y 


and Paxton were lately re 


Ind., working up a 


White 
Milton, 


Messrs 


stock 


ported in 


company to establish a fanning mill industry 
there 
Arthur P. French, of New York, has bought 


53 aeres of land at Tonawanda, N. Y., which, 


it is understood, will be used for industrial 
purp Ses 
A permit has been taken out for a four 


story, 75x140- foot factory building for the 
Molitor Box Company, Milwaukee, Wis., to 
cost $75,000 

A three-story factory building, 50x102 feet, 
will be erected for the Dowst Bros.’ Com 
pany, laundry supplies, ete., Chicago, III 


eost, $20,000 
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The Wright Chair Manufacturing Company, 
with offices at 746 Ellicott Buffalo, 
N. Y., has purchased 91% acres and will erect 


a large factory. 


Square, 


Box 
build a 
improve 


Envelope & Company, 
expects to 


and to 


The Commercial 
binghamton, N. ¥ 
factory within the next year 
plant. 


paper 


its present 
feet, is to be 


Foundry 


100x140 
Nygren 


Another foundry, 
built for the 
on Fillmore, 


Com 
Chi 


Francis 
near 
$50,000. 


pany Rockwell street, 


cago, at a cost of 

The Webster, 
Fayette City Street 
build a 


Belle Vernon & 
Railway Company may 
Fayette City or 


Monessen, 


power-house — at 


Brownsville, Va., next spring 

The property at 104 Erie street, Chicago, 
112x100 feet, has been sold to George C 
Monroe, who will improve it with a modern 


factory building costing $75,000. 

Building, Bal 
preparing 
Davis Me 


Charles E. Cassell, 404 Law 
timore, Md., architect, 
plans for a power-house for the 


morial Hospital, Elkins, W. Va 


has been 


Bb. M. Markstein, W. H. MeckKelroy” and 
others have organized the Anniston (Ala.) 
Furniture Company (capital, $50,000), and 
propose to erect a furniture factory. 

A factory to employ 500 hands will be 
erected in Waukegan, IIl., by the United 
States Knvelope Company, which will re 
move a plant from Milwaukee, Wis 


Electric Switch 
located at South 
move to New Haven. 
$250,000. 


Baldwin-Raymond 
now 


The 
Company, 
Norwalk, 
This concern has a capital of 


The 


said to be 
Conn., is to 


Machine Screw Com 
additional 


(Conn. ) 
contract for an 
30x120 feet, to be occupied 


Hartford 
pany has let the 
factory building, 
by the polishing and plating departments. 

The T. I. Smith 
jeweler, North Attleboro, Mass., has let a con- 
tract to buiid an addition, 34 feet square, for 
increase of its tool-making or’ repairing space. 


Company, manufacturing 


A plant to make cement concrete brick will 
the West Side, at Wilkes 
by a concern to be known as the 
Hydraulic Company, of Denver, 


be established on 
barre, Pa., 
American 
Colo. 

Lebanon, V’a., that the con- 
boiler 


It is stated at 


tract for the erection of new works to 


go up on the site of the old Lebanon Boiler 
Works has been awarded 8S. Bell's Sons, con 
tractors, 

The Stacey Manufacturing Company, Cin 


cinnati, O., manufacturer of gas holders, oil 


and water tanks, is completing a plant in 
Which it wii put between 450 and 500 men 
to work. . 

The Latrobe (Pa.) Wheel & Mine Supply 


Company, composed of Pittsburgh capitalists 
South Latrobe and 
foundry 


has purchased a plant in 


will remodel it for a big and ma 


chine shop. 

Work 
erected 
facturing Company 
connection 


new 
with the 


factory to be 
in connection Pope Manu 
plant, Hartford, Conn. It 
the 


has begun on a 


will be used in with automo 


bile industry. 


A contract for the rebuilding of mill No. 38 
of the Clifton (S. C.) Manufacturing Com 
pany, cotton goods, has been signed The 
cost is to be $110,000, the work to be com- 


pleted by April 15 


The O. M. Edwards Company is about to 


double the size of its plant in Wood avenue, 
Syracuse, N. Y It manufactures car win- 
dow fixtures, vestibule trap doors and other 


railway equipment 


Time Recording Company, 


time 


The Bundy 
manufacturer of 
has a factory nearly ready at Syracuse, N. Y 
is rumored, 


recorders, ete., which 


has secured more land and will, it 
erect an addition to the plant 
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The new industry for which the Evening 
Star, Anniston, Ala., is raising a fund will 
be a spike mill and cooperage plant, which 


will be operated in connection with the plant 
of the Weller Rolling Mill & Forge Company 


Plans have been drawn for a factory build 


ing for the Waterbury (Conn.) Clock Com 
pany. It will be 438x116 feet, five stories 
The company also proposes to carry one of 
its other factory buildings up another story) 


It is Beaumont, Texas, that the 
United Oil & Refining Company intends 
enlarge the National and Beaumont 
to provide for the 
1,500 per day A 
let. 
Work 
the 
Pennsylvania 
$1,500,000 


stated at 
to s 
plants as 
consumption of at least 


barrels contract is being 
Olean, N. Y., on 
buildings of the 


begun at 
the 
Railroad 
will, it is 


has been 


foundations of new 


shops. One millior 


dollars or said, be ex 


pended on the shops and gravity switching 
yard 

It is reported from Taunton, Mass., that 
the A. E. Fargo Company, of Attleboro 
Manufacturer of aluminum novelties, will be 
gin operations in the Atlas tack shop, be 
tween High and Spring streets, about Janu 
ary 1 

The Widdicomb Furniture Company (or 
John Whiddicomb Company, furniture manu 


facturer) has purchased 10 acres of land 
adjoining its plant at Charlotte, Mich., and 
will enlarge the factory to twice its present 
capacity. 

The Anchor 
Muncie, Ind., 
Paul, Minn. 
under the 


Plate Company, of 
will remove its plant to St 
ine company has incorporated 
of Minnesota capita 


Silver 


laws with a 


of $100,000, of which $125,000 has already 
been paid. 

It is stated at Mansfield, O., that the Ideal 
Electric & Manufacturing Company will en 


new machinery 


work on 


factory and install 


has been completed, but 


large its 
Foundation 


the superstructure will not be started til 
next spring 

It is stated at Fall River, Mass., that 
James A. Snape and Pierre P. Daudelin have 


name 
manufacture 
patented by 


formed a partnership under the Snape 
& Daudelin Shuttle Company to 
a_ self-threading 
Mr. Daudelin. 


The Utica (N. Y.) 


loom shuttle, 


Brick Company 


Pressed 


may establish a large plant at Canastota 
a kk. A. W. Jefferies, 128 Broadway 
New York city, a mechanical engineer, is rep 


resenting the company before the Canastota 


Business Men's Association 


issued 
Hal 


Detroit, Mich., have been 
for a factory building for the American 


119x492 feet, 


permits 


row Company, two stories, esti 


engineering 


mated cost $350,000, and for an 
works building for John Newberry, 50x100 
feet, three stories, estimated cost $33,000 


Frank Grant, of Chicago, has invested in 
the Davis Motor Works, said to be of Geneva 
mn 2 plant to Ithaca 
a. £ where he 
with H. C. Fairbanks 


Angel & Fairbanks, of 


remove the 
formed a 
The 
Ithaca, 


and will 


has connection 
machinist firm, 


is dissolved 


Works, of Griffith 
manutactur 
their 
gen 
will be 


Iron 
machinists and 
November 15 to 
Ind., where a 
business 


Potter 


North 
founders, 
will 
plant at 
foundry 


The Star 
Ind., 
ers, remove about 
Ilammond, 
and 


the 


new 
eral machine 
conducted by 
R. Dodge 

The Canada 
is talking of establishing a 


owners, B. B and 


Limited, 
Hamil 


Company, 
factory in 


Bearings 


ton, Ont., early next year to make taper 
roller bearings W Hamilton Wright, of 
Buffalo, N. Y., is the inventor Norman 8 
Jones is the Hamilton representative of the 


company. 
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Making Accurate Index Plates. turned half way around. They were then § g 
BY JOS. M. STABEI clamped together, and with the aid of a_ side and the index finger, it w I t im 
Making index plates seems but a small knife-edged _ straight-edge, thei: iccur pair tl f t . 
tem, which no doubt it is, providing no acy was comp whet \ und ( ( aking t 
curacy 1s attached t I where ac that the slots did not register accurately | \\ th aiftteret 
racy is essent t becom: te dif Phe gh surface we efully In f t very tis 
t task. It has fallen to to make scraped down, after whi ites were f t e 
veral such plate nw racy wa ged ar d t lift Q ma 
ired My first plate was t ve SIX ni e scraping w eater YI | 
ches for the index finger ii at I t two plate d D 1 ny t At th 
npted to mak« in the milling machine t € six posit | g \ e 
vending on a careful u if the dividing n perfect alineme é ( t ew 
d; but, when I proved . I found This method gay ert but ( vert t e ot I 
rror of .oo5 in the spacing T} I did t like the n g of tw lates t p t ! 
dividing head might be at fault ybtain on yr the VOI it was to aw { iker 
ther and found about the same error nvolved A few ndtl 
timately I tested seven heads, but could My next plate was made Fig. ] from ¢ wl 
f ’ 
finishing « I ig \ d g hea 
“ d be 
| eased |! \ r t per 
n go t lependently 
M I ft i con 
_ cted t Vay t ( f tha 
pat I \\ r nhea¢ 
( é W f a wooder 
\ £ ppe etw the tace plate 
| e! I ( ad in pos 
. tio1 ex f ed to tur 
pindle t f cing purposes 


eS il ace-pl st 1 on the spit 
die, of a larger diameter than the swing 
( lividing head would admit, thu 





I the diy 

" nece iting the e of the adapter whicl 

nn wit every ng ne Inte 

tl p x vere ed, the spac 

ng being d e W ‘ elt Dhese 

le were yp ht 10—3: 

screws, W n turn held “butt care 

b eing take yutt vere accurate 
V tone d el ] det | vv d in¢ 

ipped b I I g t pertect ring 

; gage are the es to use 

4 hese utto “ : lig 

marked a \ rd 1 ar rround arbo 

Wa he 1) ed ) I e heat 

mn the en rw ind p ecting fron 
the head ] ped | I the same 
diameter the b Another piece 








J ic 1 
u ( ‘ ( } 
| 
bolt né t Carrie ( hardenee 
nd lapp lc fitted t so of t 
me diameter ( itt hy - 
FIG. I THE INDEX PLATE TO BE MADI t} tat ri t 1 ll d 
. ( il p I all dy 
ns are ; 
get 1) ccurate p « 1 Calne to the having } dened. o d and med ) B 
I i Y 1 alla i eftcre og ao 1 thre ttent 
1 + | + + , : r ] ’ } , ' t 1 
clusion I mus ve a mort el pies erted and hel: ™ to the devic Fig. 3, which |} 
rate methor y tl nch screws ~ erfect | ne 
) \ \ pa ne 
\lw first m , ry 1 rood recult { ¢ ¢ asl . 
I nrst fave \ Y g 1 re ts I es \ Ve ( the hutt 7 { nd it 
¢ ’ ecK the ’ | ‘ f +1 ' + ’ ¢ ) ( T 
I + W ( ¢ ‘ Io en utt ¢ , ‘ 
tes, and f hand w This the index fing One side of these ctationary ct 
mace \ ‘ r eld 
, : , - : — : 
| g ) a a) ( é I rothe t () ‘ 
t ind < no , ole it 20 degre S v l¢ t t ] 
~~ . ~ } ‘ 
ente?l } e 1 e « \ } ore cf r¢ 
Pe ] ] 7 } | . 
g ear aL ne sid t ve Ing whet ( - f y el ) t 
g nother ' 
ind t ther at a ing t 2 idial side of t stands perpen: 
i inds | | l 
grees +t] radial lee \frer haing _ ¢ << not eacily ners 64+ Sena on . * This form of slot has ar her n 
ean i é 2 - - agai : : = that the wear is confined alm« entire'y to the eled 
ed ey were p 1 er arbor, to n t \\ h t ther ce eing side where it does not impair the accuracy of the work 
vac ling f im ¢ a ind ' ‘ a P ] ie ; ie th, Moreover, the accuracy ng determined entirely by the 
. radial side he prec ion work nfined to that side 
no rad de olit g hinge Ed 





1618 AMERICAN MACHINIST November 19, 1903 


spacer just described—the roughly cut in 


dex plate is placed on an arbor which fit 


\s 


ae into the dividing head, taking the posit 


lp\™ 

7 : : 

) \ that the center stud Fig. 2, occupied 
=" | x nd i ‘ a he remilled 

’ and 18s now ready to be remilied 

racy. Che Spacer 1 so set that the cet 
distance between its two bushing hole 


about the same as that trom the centet 

















the stud c, Fig. 2, to the center ot! 
dividing head spindle, and then used 
a gage to get the div iccurate. | 
well to stud ¢ on the adapter ps 
pendicularly below the buttons, wher 
latter are 1 horizontal pe on witl 
center of the dividing head spindle 
ery sl irp side nilling 1tte ] 1k 
used, and not ove V three tl 
sandths should be taker cut nd 
ilway advisable » g i In He 
tw yr three time 1S ng a 
racy 
Not only ive | ar tte de 
plates successfully w h ho 
those laving hole 1 \¢ I 
holes being bushed wit eC US 
ngs \bout thi hang é 
ng ot tl named e of te 


tor show rig. 4 ( es 
i nea in¢ i ! 1 
e ) \ ge t ny boring which 

t e d n thie yy ( | 

















| olds n positiot c \ 
\ ape tec I ¢ 
\ wave M ( 
| dius ) é 
yored d d 
{ ck \ 
j tting edg r tin g 





tt a ~ 
I( \ \ W Il ) i Ww 
d 3 Cildali 
ing fit in the elongated tt and with the plate, all at equal distances from the centet ‘or testing up index pla the dev 
14-40 thread adjusting screw g tarnish tu this, as well as t Ircuimtfere hown in Fig. 5 very mple co 
a good adjustment tor shoriening ot tial spacing, being 1 t ance It mposed 


the distance between the tw 


lengthening 


bushing hol Phe bushing ¢ is held u eaxcaiamaas 
position by the small piece fitting ovel || i a See 
— 


the round part of ¢ and held there by tou 














screws This adjustable bushing is held 





securely by tightening the four screws on 
to part a. As can readily be seen, the ad 


justment obtained is very fine, as the too 


ed 


is mostly used when in a_ position as 
shown, say at an agle of about 60 degrees : 

Thus one turn of the adjusting screw 

changes the distance between the tw ae ( 


bushings b and ¢ by about half the pitch 








of the thread These bushings are accu 
rately lapped to a neat sliding fit on t 

buttons. This tool is not only useful on 
this index-plate job, but it can be used t 


1dvantage when locating buttons on jig 





and fixture work, where duplicate = dis 
tances are required 
The buttons having been piaced in posi 


tion and accurately located on the face G. § rTESTIN NS 
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which a stud is pressed, on which the’ one end of the shaft he shafts are 
x plate fits. Another hardened stud a low forged nd oil tempered, the -\ 
ocated in the plate, so that the radial and the wheel ( g 
f a slot bears against it \gainst of the patented ellipsoidal type ry 
xt rad f bears which total weig! f the rotating part of Oldest Technical 
\ 
\ 1 ~ 
L yy 
dy | 
( a 
Z . 
F 
Pl 
Pd 
~ 








wi 
ies in. . 
ae =| 
{? 
Ii 
wn Fig ; 
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School 


in the World. 
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Experiments with Rapid Cutting Stee! Tools—l.* 


REPORTED BY DR. J Tr. NICOLSON 

my ] 1 
Lhese exp ment were undertaken to 
est the capabilities of some of the high 
pee d tool tee that have recently been 
leveloped | were made under the 


‘ommittee of members 

Manche ster Associa 
f members of the 
of the 


Man 


lechnology, 


Sub-Committee 


School of 


gether with Dr. J. T. Nicolson, profe 
or of engineering in that school 

On March 3 the school section of the 
joint committee agreed to find the lathe 


and turner, the power, the instruments to 


be used and the observers; and this was 


ing of the general 


confirmed at a meet com 


mittee later The association members 
promised to provide the material to be 
operated upon, and the tool steel makers 


were to be asked to supply the tools to be 
experimented with 
All the tuol-steel whose 


making firms 


A , 


= om 
LA ts 
1 A 


) 
j 
WAY 
\ u 
ay 





FIG, I 


names familiar to members of the 


committee at that time as having special 


were 


ized a steel for rapid cutting were written 
to and invited to participate in the trials, 
issued, by sending 


under conditions then 


tools and having representatives during 
the experiments with their own tools 

It was decided to the experi 
to lathe tools record the 


weight of material removed, area of sur 


confine 
ments and to 
face machined, cutting speed, depth of cut, 
of 
condition of tool at end of trial, and power 
of 
hardened and ground, the 
to 


traverse per revolution, duration trial, 


absorbed during the trial Che angles 
the tools, how 
the 
center of lathe were also to be noted 
After de 


cided to leave the shape of the tools to the 


hight of edge in relation 


cutting 


careful consideration it was 


makers rather than specify the angles to 


which the tools were to be ground; the 


* Abstract of report to the Manchester Association 
of Engineers. The experiments were made at the Man- 
chester Municipa! School of Technology. 


METHOD OF 


AMERICAN MACHINIST 


for this 
of the 


out the best results obtainable, rather than 


the 


as to bring 


decision being that in 


reason 


tention experiments W 


to ascertain which was the best brand un- 
der equal competitive conditions. This 


could be ascertained by tool-steel users for 


themselves 
On April 28, 1902, it was decided that 
the following should be the percentage of 


in the steels to be operated upon: 


Soft Ste el. oO 


carbon 
medium steel, 0.3 


2 per cent 


per cent 0.5 per cent 

1902, the committee accepted 
the offer of Messrs. Sir W. G. Armstrong, 
Whitworth & Co., Limited, to place a lathe 


fc ir 


On June 2, 


the purpose of the 
offer to 


at their disposal 


experiments; as also the further 


supply free of charge the three bars of 
steel and the three bars of cast iron re 
quired for the tests. 

The careful consideration of the com 
mittee was given to the question of th 


duration of the various trials, and the cut 


The 


and traverse to be taken upon each 





v9) 
J a 
ae 


1 
ssadiie 








DRIVING AND OF MEASURING FORCE 


following four series of trials were made 
upon each of the six materials operated 


upon: 


Object of Trial. Cut Tra 
° verse. 

1. To remove maximum weight 
per minute . a Vg 

2. To machine maximum area 
of surface i% @ 16 1g 

3. To obtain maximum cutting 

speed ' ; cow 

4. To obtain maximum cutting 
speed ri 16 
Duration of trials upon soft steel, 20 
minutes; medium steel, 30 minutes; hard 


30 min 


soft c 


steel, 30 minutes; ast iron, 
utes: medium cast iron, 30 minutes; hard 
cast iron, 60 minutes for 3/16 by 1 cuts; 


hard cast iron, 30 minutes for all others 


From July 9 to July 27 


of endurance tests were carried out. These 


trials were of two hours’ duration, an 
— — ee ee ee ee 
were made with one tool of each make 


upon both soft steel and medium cast tron 


} } nail 


materials suffici remained 


nt 
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for these further experiment 


were chosen from those 


1 


reforged at the school 


were 
instructions, and afterwards 
shape common to all 

Trials wert Iso made 


f comparison, wl! 


er-hardened steel and 


\ number ot un 


wi transmission 
mometers constructed at the 
made during the continuance 
rials, to determine the efh 
drive, and the actual fore 


tool at different speeds 


The nature and 
given further on 
INFORMATION WITH 
Cl THE 


MAKERS 


TS Sl 


PPLIED TO 


BY TOOI 


\ schedule of particulars was issued 


for 


obtaining from them the fol 


he tool-steel makers 
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TRANSMITTED 


mation with regard to the ca 


results of the 


REGARI LO 


the 


iOwing 


SPEEDS 


COM MITTEI 


] 


purpose ol 


infor 


Sere 
} 
f 
| 
== I 
y, 
| 
rving out ot 


the proposed trials 


(1) As to what depth ot 


per revolution and speed of 
would recommend for rem 
mum weight of material pet 


(2) \s the 


speed they would propose tf 
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ill cases the skin was first I ed DESCRIPTION OF LATHE LOANED BY SIR W. G tl itting 1 \ yd ng tl 
{1 the bar was machined over at the ARMSTRONG, WHITWORTH & > 2h. t nd inter ite ¢ ng giv 
traverse as that to be used in the FOR THESE TRIALS, AND OF THE METHO net I ‘ tting 
so that sufficient area of surface was OF DRIVING THE SAMI ft 00 and d 
1] r the ' t the cnee, f cut — f 
le 10 i 1 The the was _ ente screw ‘ é 
¢ and durat oposed ' the. tak a f o feet 
\ sketch was the ide Ol i ini¢  inche pet we } é I ESE x le 
] ter ) 1 eac ty 
liameters Irately ire mn tw pe ient t was fitted w S ter ie i 
nore places n the part t perated vdsti +} ¢ p \ t 
rhe distance m the end the t ' 
vhich the t w vas P t ng 14.0 = t \ 
sured This headstock was sp¢ fitte vit I 
e tor ving been measured, w ree-step cont ( p ‘ 
ed in position to the instructions of | ed was replaned ev { { 
steel makers representative; its pos pound slide rest was fitted tor, due t n armature 
1 relatively to the center fr the work [he lathe was driven by direct irrent a field le ture 
ts ¢ -rhange from the slide rect heing , 
ts overhang from the slide 1 eing hunt-wound Schuckert n r of 120 « nd pol 
‘ ] ' 1 ’ 1 1 
cd. tricai norse-power, supplied with current mature ( ni nical tr 
Min edi thewiede misinititie tian: ated. : : 
ihe lathe havi g —— een tart- from the three-wire power leads f the tions t é ft nd 
observations of the surface speed of  cchool at ' Itave of 220 \ larg the the nding at 
l v¢ 4 -<_ Al it ‘ y 
e bar were taken, and the motor speed ooled rheostat of 38 steps with a - ut 1j ep of 1 
i a itil < i i 4s ‘ Saas t 
jjusted until the desired cutting speed of — myym resistance of 2.2 ohn wa nnected _ belt 
. 4ihi i Si Ste { 4 i 5-< PiLLLisS a> Olil se uu . 
e job was arrived at n the main circuit between line and \ cor erable mbe f experiment 
| eo | 
Che self-: ig traverse was then put in ant ' ‘ +] : f er | 
es ~ % . <ettga de : rushes: and w ppat 1 h peed were de t é ( I this a 
ear ¢ + > tH ce ntil > noint ) s — — P ) , 
gear and the tool set up until the point of ,; the motor could be varied between 150 umptiot \ Prony br was mounted 
tool just scraped the bottom of the aq agp revolutions ner minut ' upon t ; : ; 
1 3 I O ns riute 1O id \ \ l 
groove left by the last turning. This toc n the lathe. and from 60 to 200 revolu Fig. 1, at ffer 
ak i i< i ° < if ‘ , x i ¥ \ ua . i Vv i 
ide screw was fitted with a disk having tions per minute with heavy cuts by sim- as great a 1 to turning as the 
edges marked with a zero mark and oly moving the rheostat handle s show: tool-point on it ; it. the whole 
th the four depths of cut usually em n Fie 1 heing r. 7 torque exerted 
ved, viz.: I-16, %, 3-16, 3 inch; and by id 
vy one ot those marks could be set Of no ; 
Lil’ C \ i! ng ma 
ite to an index mark on the t rest | , , thrust of 
When the tool was set up to the w as , known d 
t described, care was taken that the disl tance f t t 





at zero. - I CD \d 


ival oe ; he 77 
The self ting rea vas then throw * 
I -_— = \ I V baad nta helt ¢ \ n t \ nters| imts 
the slide screw turned back a little ere ; bie nil a 
IS i ( I KIn¢ 
the saddle moved to the right by hand A R 7 ; ' : 








' { r ae 
ently to clea Pi tur Fig. 1 
I own 
tool forward until the d how : , ; 
juir d ut I Sit the I = 3 i : i is 
ri . +1 7 ead £ rt ne ‘ 
_ t n its 
ro 1 ind 
g ‘ { | ‘ pu ‘ f 
was exact ted d the , . 
) r 1 ¢ 
not . 4 re lino + leat or , 
( g 1 liamete piulle , 
ad ¢ + 
the { , , 
Ile 
ale } ; ‘ 1 
8) é te me 
nt ed with the motor brushes O, : ; 
read tw 10} 
g te the | 
ria trequent t101 t tl \ ‘ 
\ y eg ( 0 , c ‘ 
eed 1 le witl | } 3 
{ d were S de w ] sy fous ‘ 
graph, whi read accurately a a 
e tool kent reasonablv « d1 
¢ l f c fee f rre , 
ippeared t . Hing cht W 
I eT t + 
vithdrawn unt the exn ae o 4 
1 } RIPTIO ) \ I N IX eT I d 
ad upor me suc 20 ‘ r 6 Pid ‘ \ 
thre. ; , 
tes. even if it had ceased to take ft] HE METHO " FOR MEAS IN‘ : 
. T T t r* ‘ tT t 
ut to which it was set THE FORCE REQUIRED IN CUTTING 
, ; :, 4 . x rl tted 
r withdrawal of the t the the \t ever i I I | 
- @ ¢ . ¢ ° wit! ¢ ete 
1 1 1 ‘ | TSsé T \¢ t \ eT 
l rT the tria t enable the electrica tne 1 Tor vere 1 ce r \ tw 1 ute t Ww 
} ¢ r Pp ‘ j 
' rted +} tor n run 11 r tl t ‘ 1 t 1 heer ° : 
se-power exe ed Dy thet run dau g e <¢ r ‘ ec 
t light. to ] } i Thi , ~thdarauwn nd ¢ , 1 +] tne t I \ t I 
x gn e opservesc is was a arawt ind r ( l ere “ 
Ss necessary, as the bars were different ifter readjusted t ts erage uring the ig 
) ° 1 1 ~ 1 1 1 electri } \ T z hed re 
supported with wood chocks in differ test, two reading were taken of the same 
, , ' 
trials, and the friction horse-power quantities with the the running light not - , . —_ 
° ae - as I + ’ ‘ 1 e 9 ‘ ] + 
nning light varied considerably The difference vetween the electrica the 1 ving g the los 


\ ‘uttings were collected and weighed 1iorse-power of the motor when driving horse-power | ind the ne r brake horse 
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( ( ‘ ne e gross el porcelain sw nd cat d_ for pplied my engines wi 
rse-power G we educed ning celluloid. ebonite. and her sim le that way. I offered the p 
oO (1) jlar substance We have tried this glue illings & Spencer for 1 g 
\ 0.9 UG Q 2) d ive found t be q e npe 1 ) rth m< 9 e dl l 
moisture an ) ince witl LT \\ was more appreciat 
nt n p - 
y even ( nme ale I eve I nq ‘ I ast 
ears a4 oe ynsiderable time without any apparent u \t that ti making in $ cout 
‘ ; ury » its adhesive properties It ougl ( wecome so magnincel 
By plotting the g run horse : é 2 F , ‘ : ; eee e ae 
1 j » prove Valu 1¢ n many Ways iS leveloped, many 1unpol It Tespe 
powe the main tri is ordinate : ato ' t ] nz 
; ways In mi yn ready for us prim condition, and I propose 
on aba f it peeds, the expression : ~ Seip. 
: ntrod ( ny p every best 
0.0375 k 0.0 (3) nd bes ethe lapt a mv req 
Engineering Reminiscences—XXIV. ' ana is a a 
Ww btaine giving the connection be : : ment I « d ( England. F 
| ‘ Copyright 1902. — - Raat ome 
twee tota ist horse-power and mote [Cop; $ purpose visited and carefully studies 
' BY CHARLES T. PORTH +: 
peed (FX in revolutions per minute), with ( vorks of good nding, 
the the running light. Smith & Coventry had mad I ina clus " tha he bes 
Thus a general expression for the lost mproveme 1. Mr. Whitworth's too yls, for design, stret ylidity, facil 
power, taking account both of motor speed | ive already mentioned th irrange eral ind th of k produc 
and load, is ment which made it possible to take up t e those ma y Sm & Coven 
c 1 11 T o ~ 
\ ( I a) al he ST a earings i] S 1) y; riescced ath) \ } 
1 0.0375 I 0.0 \ (4) = I I » l 1€ ed Irom ie Tew eXan 
‘ : the radial dril ' 1 f M Vh Tr } - . = = oe 
/ 0.0375 It 0.1 G 0.4 (if) = Gidt aril l vel) Tr. Wh le I have given ot their fertile minde: 
' | ‘ worth s, as made by him, 1 rder TING and advanced ideas So | prepared 
| xpre m (1) hows that the lost J eres , 1 ~— , ‘ 
he drill to the right pos yngitudina reful list of s that I proposed to 
horse-power increases somewhat with thi ; : i ; 
B \ ne workm \ ~ = 1 trom the time » be realy for us: 
load, and does not remain constant as re ? agp Petia as . ; 
the end of the n and tur e screw oon as my shop should be complete 
quired by the above mentioned assump : ; : e: ; : ; 3 
From this point he cou d no } wort lL toun¢ so the remarkable fat t 
tiot ; s ; ; 
| | f | the friction d had to guess at the proper adjustmen d tain these ols, duty id freig 
t Va al ound t S riction Of! , 1 , : 
. “ : I h e seel lim in tiie Whitw VOrK yaid. decide heaper tl ( ) ( 
t horse-power w much affected by the ; , . i a 
, ; ‘ FO bach nad forth lO I pur] s¢ Ce @ interio IS CcOUld then | o ti 
conditio if the lathe at the commence A 4 ° ee : 
four times ind Nave aiway qaoupted \meric: nake! 
ment ft the expel nent ° . A > 
: it he gv c 2x \ ght aite omit Before bidding goodbys Englan¢ 
If newly irted up, with lubricants cold ‘ , . é ; 
' | ‘ ld | : mw Ch entry troduced an ¢ va aevice st te the 1Ck | had In endeavoring t 
and viscous, the t power would be tron , ae SPR ‘ : ee” - 
: vv which the workman adjusted his dril duce M \llen’s doub pening slid 
14 to 14 horse-power more than when the ; as ' , ; : ; 
Sal } é th noving from his place They als ( WW common use the w d ove 
lathe had become thoroughly warmed up ; : * : ; 
‘ l I t idle he arn T i¢ al ( VO engines W d en 
a Lite engthened run 1 ; 
: : ustable vertic \ Vv pow By MIpiy | 1 | o( an order trom \I 
On this ground careful re-exan \ ; ‘ : : iris 
io 4 ‘ eversing the curve of the bracke nder Thomas Aveling. for one of these valv: 
ion of all the log sheets and results was : 
I hatwort Naper tapi I¢ made sing ccent Valve g t 
Mr. Whit rt pel they mad t o 
made, and corrections were introduced in ‘ : ' 7 Sal : 
. hese invielding under the pre ure of the d on one t hi roed con ives 
the horse-power readings, to allow for the aid : , ; 11 ; ; 
r cut This firn so first emploved sma ction engine Mr. Aveling know 
condition of the lathe as to temperaturs 1 ' . : 
; : ittinge tools set in an arm the 1-po tame s the inventor t the road loc 
These corrections in the net horse-powet . ‘a , ; ne 
: ; ind put an end to tool dressing by th motive and steam road roller He one 
from which the cutting forces are de ' , a , - . 1 1 1 ‘ , ‘ 
Jacksmith, which had caused a_ fearfu Id me how he came to make this inve 
duced, are especially important at the light 3 — ' : , . 
; iste of time, and also encouraged idl on. He was a maker of portable engin« 
uts, and although it is believed that the , , ; mio ee 7 : ; 
7 habits amone the workmen This im n Rochester, which was the center of 
cutting forces and stresses, as deduced, are , : 
. : provement has since come into commot vheat-growing district These engine 
not far from the truth, those given for the a . ” : : ; ; 
; ise. Their system of grinding these sma vere employed universally to drive thresl 
ighter cuts ought not to be regarded with : : , ‘ ; 
é ; : ools interested me very much The w ig machines. Horses were sed to dr 
the same degree of confidence which th« uP , i. , ? . 
man never left his machine Ile was pr ot] ie machine and the engine ft 
figures for the heavy cuts may claim , ; ‘ ‘ ' ; 
fat 1 Pree ided with a number of tools t in com irm farm Phe ide ¢ red to ni 
The nature of the results obtained with ; , 7 cas , 
: partments 11 box Whet 0 yrecame Nat this was aimost as te as the pr 
regard to the values of the cutting stress pay : 5 ee ; : 
Se ae ae _ dull he tool out, set it in the box upside _ tic f the Spanish mu ( pu 
for different materials, and the variation ‘ : 
s , : down, and ibstituted another \ boy th ids thev trans} ‘ ‘ de 
f the same with the speed of cutting, is — ; 
' ; went regularly ugl e shop. took up the ar il, and emploving ie of ston 
adiscussec iter portion of this report —— , 1 4] | 
the upside dow t nd them 1 her side 1iem. WI 
‘nucluded 
Concluded ra nd brought thet grindst the engine movin 
vere provi d nd I | drawing g at I 
nginecrin Lond ell f a water mpound w fe ) ( ‘ ) ( with altogethe 
f glue whi would em t we we CS¢ } SO | ns nd di 
hould know more about The gl is ' desires oO d were ed The p ” 
made by the Aqua Glue Company, Brit fro wearing out the stone by running reshing ( g d dt 
treet, Liverp ‘Tt don Yin into groove following soft spot The ore t os es thres 
sible ul for the vf hole surtfa rf the one was us in é T crew to larg 
. nvenience 11 g \mong the adv formly d kept in perfect condit portion 
re ned fo e the following Lp l up shop t solic 1c Well. he le an engine ‘ 
it s sp Liv \ ] bl f T S( n patter ide W Tt ( atl 1 V6 t of ve geal mv < A o 1 | 
e ¢ s unaffected by the damp of the iclining the handle at the ang] ride witl yn f R r 
nd mold; it has considerable insulating degrees from the e of t WS; ena London, the engine drawing two tru 
properties, and therefore can be used with it, by turning e wrench ove to be ided with the two halv: flywhe 
advantage in electrical work, for dries worked within a radial angle of 30 degrees The performance was entirely  satisfa 
quickly and is impervious to moisture; it This adapted it for use in tight places. I tory He said the engine w handle 
of brought the 1dea home with me and al- more easilv than anv | ( ide 
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d maintained going u <I saw valve and valve gear At the inted t nspector ap 
i man S s whicl Dy go ) ( n M \ pe l I a dozer 
1 da 1 \ Valve g x d ec g one, ol 
en I t g \ ipid ( engines took the 
) 30 eIng vit] W questi 
g d dow he m ¢ t \ ( is follow 
ne bout 4 } Wit 1 ( \ v belie 
g pening tor admis t d ad the wider f the e would I el ibsurditie 
n]y 1 tial presst e ste f gine it that | { ntence wa 
uble opening vali tted ve M uit S le « t be \veling now 
rly yressure and ea sl ( seemed t urd, but he quiet nkit ' tood with 
t-off.all j } Ve¢ ( OW F finished 
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j 
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d me ¢ | thi 
ler for t o \ W ’ ( vith the 
1 this 1 0 | } ( ) Eng 
g I 4 | ne \ T é rt the 
ppy re 00 ( ¢ | ( RR fol 
nplis} ‘ engine t f the 
t r gove ¢ H \ aowt! instrur te ng would 
\ fe Ww wee t | nd 1 n ng . nd tor nd ; t t I tt t ugvgeste 
1¢ R +h, . x iting . weneee ° under oe in dn @ ‘ , ld be better 
lve g go! ng The first ra 1 { nderst 4 t were shown 
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{ have therefore prepared the accompany 


ing views, which may be examined in con- 





nection with that description. It will be make A and O fast and B revolvable about 3, from A, equal to / é, d by the 
seen that the lever was readily laid in and A. We can place at C a roller, which, length a. 
removed from its place when B turns about A, will impart to the The amplitude f oscillation of the 
= pitch circle B a forced motion about the drawing pencil is in the instrument mad 
Tooth Curve Drawing Instrument. pitch circle A—i. e., a rolling motion on 50 millimeters, sufficient for all cases. The 
BY FRANZ HASS that circle and a rotation around the radius p of the generatrix 100 m 
Fig. 1 illustrates a method by which, point B meters. The entire data should therefore 
given the outline of a gear tooth, the cor- Hereupon rests the construction of my be changed in the proportion between 100 
rect outline for a mating tooth may be Tooth Curve Drawing Instrument. To a and the given cr chosen P, which is best 
ybtained 
The profile chosen for the teeth of wheel a 
A might, on the true or an enlarged scale, \ 
be cut out of stiff paper and placed on 
another piece B in such manner that the 
pitch circles of the two wheels touch. They 
are pivoted on a board at centers A and B. 
By turning the two wheels and tracing | pi 
oA R 6 
P B 
| o 
O 
B 
e ~)! 
ee \ ip 
| - 
Pr Siicienineee a 
FiG. 1 
FIG . 
ACTION OF THE ROLLER. CONJUGATE TEETH 
<_< E 
- 
A 
x < 
=e ] 
4 
1 
R 
FIG 
NOMENCLATURI : 
‘ Oo 
successive ositions of the outline of tooth beam compass centered at A, Fig. 2, we 1 
A on the sheet B, we obtain an envelope pivot at B the piece of paper on which the —rncis ob TmE INcTEUMEN 
curve which is the desired tooth profile tooth outline is to be traced. At C (the 
»f wheel B point of contact of the pitch circles) the 4... with the slide-rule Ps see ol 
On the above described theoretically cor- beam compass carries the roller which im-  4),6 tooth outline is then found in the fol- 
rect method of construction rests the parts to the paper the forced motion lowing manner 
Tooth Curve Drawing Instrument. aroun’ B. The pencil oscillates around Ctuun 
Assuming a circular arc with center Othe fixed point O, Fig. 1.* R ee ee ee ee ee 
eg sana apteliaegentabs : A < = pitch circle radius of wheel 
as a tooth curve, we may, instead of using *The pencil is not shown in Fig. 2. The Rk; pitch circle radius of wheel B 


a templet with radius p describe the out- 
line with a case the 
center O must always turn with the pitch 
circle about A 


compass, in which 
i.¢.,must retain its position 
in the wheel centered at A however that 
wheel revolves. 
While by the process thus far described 
*Translated and abridged from the ‘“Zeit- 


schrift des Vereines Deutscher Ingenieure”’ 
by B. P. Buffet. 


MACHINIST 


AMERICAN 


the points A and B are stationary and O 


is revolvable about 4, 


we might instead 


end B of the beam compass carries a point 
which pierces the paper, and as the compass 
is swung around A this point B carries the 
paper with it. The motion of the paper would 
be indeterminate but for the roller mounted 
on the compass beam at ©. This roller is 
pressed against the paper, and, as the com- 
pass swings, forms a constantly moving point, 


about which at any instant the paper is 
turned by the pin at B. The paper thus has 
a defined movement, of which two positions 


are shown in Fig. 2. The roller obviously 
traces the pitch circle on the paper, which is 
shown in two positions in the illustration.— 
Ed. 





he of the int A is 


mined by the distance of the point O, Fig 


positic n pt 


radius of curvature of flank of tooth 
of A, 


€ = distance of O 
from pitch circle A, 


p= 


center of this flank 
a = hight of tooth above pitch circle, 

i = hight of tooth inside pitch ci 
t = pitch, 


S =thickness of tooth of whee! B 


$,—= thickness of tooth of wheel 4, 
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Novem 
ese dime educe n ratio Having fixed e paper a we 
’ 1 peatedly scillate ( wl \ g 
are respectively designated A?'°°, : 
¢ l npass \ pe 
5 etc rl t ; ¢ Se, og ns 
We have w to adjust the piv 1, drawing boar h 
iking 4 C=R and B C=R in W c ip é e ot 
1 r (Fig. 4) that the er ( the f } conjug 
eS cumference distant by a™ ssumed tooth tf é 
e ex e posit f SCI \ ip] f Fig. 5 
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ENVELOPED TOOTH VE AS DRAWN ANI STRU MENT RANG O} K 
g lead pencil* and by from the ment describes the profi with ¢ 
of rotation of the generatrix tire clearness 
1e point 4 is easily found by trial It is easy to see t the nstrument can 
e mnlo 1 for rt vears d fo 
*The reader should remember that the e€ employed fo! crlial gti ‘ 
de, of which 2, Fig. 4, is the end, repre- gears which are » me with 
nts the path of the oscillating lead pencil, a : : ' 
t is the outline of the tooth of wheel A For internal gears, Fig. 6, it is to be 
Fig 1 This wheel is supposed not tO observed that the tooth hight a’ is to be 
n during the process of describing the é . : Pal 
th of wheel B. That is, this guide for the taken on the other si e of the point F 
id pencil is attached in a stationary man- - : : : 1 
In drawing rack or worm gearing, the 


to the drawing be 
gretted that 
ntain a half-tone i 
te instrument.—Ed 
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lescribed p W Fig lesig 
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Not only the development of the tooth 
urves for ngle wheels on 








if 
if oth profiles f of 
ci Nay be done w 1 the I “ument 
ce 1De¢ ( il] I in 
n, « irves of 
( Ir d k, Fig. 8, are b 
d king a uight line ab through 
ed angle (generally 75 degrees) 
’ ip; i r erecting tw 
ind 4a perpendicular to ab, de 
g tangent cir to ab, and unrol 
2 ( In l fir l the ( cle 1 
r n e cir } | le UN ling CS 
VOolutes ) ire the ONndInNgs th 
profiles 
hese 1V 1 very juict m de 
th ge letrical a ra in if 
ment, a esu Iron i to 


ig consideration: 
We have as befo A, Fig ) 
ter of the beam, C the roller an 
to ch the paper 1s fastene 
he rning of the beam abou ie 
e kt; of the draw mn the 
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istance, the half-round socket 
distance 


a convenient 


from C, 


1e er so fastened that the roller C goes 
hrough the pen¢ 1d the beam is moved 
long the guide ruler; thus the involute 
ught fi ybtained on the paper 


Foundation Plans and Illustrative Machine 
Drawings. 


BY HENRY HESS 

It 1 le of at ine 

end the p er a ‘“‘foundat plar 

Choug ( a mply, it 
id this « iwing on 
nor ( elevatio1 give the 
neral appearance of the machine in out 
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Such drawings range from the simplest 


ind rudest sketch to quite elaborate effect 

There can be no question that a neatly 

executed drawing makes a favorable im 
ed the desirability of 


ing for thi 
be made to 


used also as 
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STIPPLE PAPER AND THE EFFE¢ PI ED B\ 
ncil is fastened at F, hence in firm con vrapl Such a drawing possess¢ 
nection with the center 4, and with the advaniage over e photogray n ut 
circle J. considered as standing stil!, then t may be made to scale or be conveniently 
here will be drawn by it on the drawing dimensioned. The salesman s freque 
paper an epicycloid which 1S form l by y to deal with pe le \ gatl 
ling of the circle A; on the circle leav idea from ordinary ( LW 
Chere is thus afforded a means of speedily 9s, so th f hading becom | 
drawing epicycloids, and if the roller C 1s rable: even per familiar with outline 
fastened beyond the point B, hypocycloid drawit e aided surfa iding t 
Out of the circle FR a straight | in be 1 quick rasp of deta 
vce f the ¢ be ed lO 1 ke cl dt Ving ity ft done 
1 ch use « « ll Way S We more 
com ( ugh x ticle xpen \ wh 
i¢ Ow! l I: 9 7 We e res fe ( 
u\ ierefore only nak the dis 
1c e rad ba il I l f 1 r 
rcle (generally / -> degrees) (; \ The Dp ‘ ‘ 
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Nor is this work at difficult 
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led drawing. In a drawing room ot pecifies the time of delivery, after asc« vidual « ( 
e ( ere will usually be found taining from each department concerned, after the nu 
ne or tw rs Or apprentices who can tt customer is notified if goods cat riginal ord & Fee 
icquire t knacl id reduce the m be made the time specifi ch ind re l to t de 
1 of that of the draftsman’s pay 
RECEIVED 
llhe only rig which Mr. Hes 
d furt is for Figs. 4 and 5 are N 
I t It n negative We have done 
| } } SHIPPED 
e be ve could with these, using iso 
m ( plate but e resul are not 
} oH i 8 
ery itisfa ory. ind these stay trations is 
lo not do ustice to the very effective —" 
co af i I / 
gil Ed. | 
_ {s I I _ ; — V k 
Keeping Track of Orders in the Shop. 
Numerous articles have appeared in the - 
\MERICAN MACHINIST relative to the 
inethods adopted and used by various con 
1s 


cerns in the keeping track of orders, filled fern 


and unfilled, and also the mode of pro 
‘edure of each order in its travels through 

. ; FIG. I. ORDER SHEET 
the works from start to finish. F 


ist Floor. 
Floors 


Order Ni 


Issued 190 


Order No, For 
Name 
sent to Floor 190 M 
I0Qa 1dyv 190 M. I 1 
FIG. 2 FACTORY ORDER FIG. 3 WORT 
l am connected with a large concern in 


NOTIFICATION TICKET. 


ANY OTHER PUPPOSE 


the sheet metal and novelty line, having 


not lud NCT TC G® USED FOR 


111¢ 


leven different departments, 


ing the office, each one devoted to its own 


particular class of work Che work in 
cludes thousands of different articles fo Tv Floor: 
different people, and in some instances the 


be Tam now sending yeu 


rders for some jobs which have to b 
made of the same material and in the same 
I nnel I every respect l | pre 
are years apart 
he syster id ipted here fot th nee 
1 works, while not perfect by = any 
ins, May appear complicated t n out 
ler, but in reality is ‘simple, and 
much to commend it for the particular for order No File No, 
ne of work ) which it has been adapted Name Sign, 
Upon the receipt of each rdet due 
wledgment 1s made immediately to 
IG. 4. NOTIFICATION TICKI 
the party sending it, and when t 
iuses the r red 
{st Floor. Order N File N alled the order sheet, Fig 
TO BE USED ONLY FOR PART OF ORDERS OaTy Sees ' 
ve seen. the da tf re pt 
Nam current order numl r 
tory, file number 1 
iddress, shipping tio1 
umbe vhat departmer 
t e 1SS ( il ( ( 
necessary inti ito! egard 
cle ivery, et Ch s ordet s] 
nt to Fl 190 N written, is kept on file in the 
s00ds Ready 199 M Foreman used as a basis from which 
, ders are mad 1 which 
FIG. 5. PART ORDER TICKET sample The factory ord 
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Date Bill 


190 


on what is 


\\ i he 
g Ss Wl 
ak tne 
the ta 
name and 
customer's 
he order is 
th iny 
lo ft e for 
et is type 
fice and 
the actor\ 
Fig. 21s a 
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department t | Lit 1 lil the s o ( sed witl 
der e ident n every respect, and ticu 
se each fore n re re \ ae s 1 { | 
handles and whe t a ( ‘ thi 
terial to ike it uy | niu | nnect 
ther ( Q I 
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( ( SHEI t g 
» of this ord ( a wo? 
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cessary such is material LO S the ce WANT TO! rdei O. File No. 
irtment to which the goods are to be 
c ex He Iso endorses mn the ach 
he factory order, Fig. 2 le particular 
n to whom the working ticket, g. 3 
r us n case Of inquiry eterences 
NT + y ; 
Upon completion of the orde 1 d ‘ i : 
e with the wi ng ticket, the goo 0 
sent to the next department handling 
m, with a tificat ti t g. 4 y VANT 
memorandt a rig 
I Date de sheet wing t t made 
, XT AT na hint ] ect } +} 
rioos ~WANTS for ore: File No and shipped. Thi iu 
facilitate the charg e goods w 
endering the hi na t Ww int 
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m, after which the working ticket 1s For Order No. Name Floot 199 
irned to the foreman, who turn t s Your Requisition Bated 19% 
factory order, endorses it with t dis ' 
tion he mad t th rade signs nd Yeder N in Kt J 
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for one job on any other job without 
redrawing 

After this system had been in 
change of man 


operation 


for some time, there was a 


igeme-nt and a new chief engineer took 
hold. He decided to make me changes 
ind ordered that henceforth all drawings 
should be filed in the same drawer until 1t 
ontained four hundred The result wa 
that there was immediate confusion in the 


x three drawings getting 


numbering, two 


the same number. With half a dozen men 
filing as many jobs in the same drawer, the 
time required to find drawings for refer 
ence was greatly increased. the tracings 


from the additional handling, and 


suffered 
contained one hundred sheets 
difficult to the 


tracings were constantly becoming creased. 


after the pile 


it was very handle, and 


that the drawers had a 
chief's 


system, one hundred sheets went into each 


I neglected to say 

partition, so that under the first 

file, and under the second chief's, two 

undred 

Ilere was a distinct case of progressing 

good 
been 


backward \ fairly system with 
faults had 


hadn't a solitary good quality to 


only a few “improved” 
until it 
recommend it; while it would have been 


an easy matter to remedy most of the 
original faults and make the system emin 
The chief 


some other changes, one being to have the 


ently satisfactory new made 


bill of material entered on each sheet 
which wasn't so bad. He got up order 
sheets on which the bill of material was 
copied from the tracing; but he trans 


posed the columns on the order sheet, so 


that half the time errors were made in 


transferring the information from the 
tracing to the order sheet; which wasn’t 
so good. 

I am not telling about this from a desire 
chief, but to 


is to make mistakes in 


to find fault with the new 


show how easy it 


the matter of system. Had the chief con 
with his 
ciding on changes, and given an impartial 


sulted subordinates before de 


hearing to their opinions, he would have 
done better. 

One of the AMERICAN MACHINIST’s cor 
respondents spoke very contemptuously of 
filing tracings in drawers having parti 
tions, seeming to regard it as a barbarous 
arrangement. This correspondent did not 
say that he had had experience with that 
system; but his denunciation would natur 
ally lead one to infer that he spoke from 
Yet, 


gentleman, | 


personal knowledge with all due 
the 


that I have had years of experience with 


deference to must say 


that system and have no fault whatever 


to find with it 
In all locomotive works it 1s customary 
a sheet: these small 


to detail one piece on 


heets being designated cards, from the 
fact that the blueprints are mounted on 
millboard When I sav one piece on a 
heet, | mean to have that understood 
somewhat liberally: for instance. a cross 


head, with gibs, pin, key and screws 
1 single 


regarded as a 


complete, is to be 
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piece; or a connecting rod with its 


brasses, keys and bolts 

From the great divers-ty of parts in a 
complete locomotive, it can readily be 
that 


it is desirable to have quite 


in detailing the work on cards 


seen 
a number ot 


sizes of cards, to avoid putting a little 


piece on a big card or crowding a big 
piece on a little card. It is also evident 


that it would be extremely inconvenient 
to have a separate little drawer for each 


Hence 


with partitions must be 


size of card. it follows that drawers 
used, and in prac 
tice they are found extremely convenient 

Almost every order for locomotives con 
tains requirements differing from almost 
other one. At the same time it is 


incorporate a great number of 


every 


possible to 


details previously used :n the design of 
each engine. To facilitate the work of in- 


corporating old details into new designs 

is necessary to file all details of similar 
parts together instead of all details of a 
given engine being filed together. In de 


signing a new locomotive the draftsman 


goes to the general index and looks up 
the location of boilers of the type re 
quired and then goes through the com- 
partment to see whether he can find a 


boiler whose dimensions meet, or nearly 


requirements. If he finds one 


mect, his 


to suit, he incorporates it in his design 


and enters the card number on his engine 
approximately 


drawing list If it only 


suits, he uses it as a guide in designing 


what he wants. In the same way he looks 


up frames, cylinders, drivers and all the 
other details, using as many of the exist- 
the 


way, the 


ing cards as possible. Of course, if 
details filed in 
labor of looking them up would be enor 
and the rapid production which is 


out of 


were any other 


mous, 


now common would be simply 


question. Imagine, if you can, a concern 
building 2,000 locomotives in a year if any 
other system of filing were in use. These 
cards have only rudimentary titles, the 
name of the piece and card number being 
ample to identify and file by. No men- 
tion of the firm name, order number or 
purchaser appears on the cards. Time is 


a locomotive contract shop, and 


money it 
the time required to put on a full title 
cannot be spared. If for any reason a 
blueprint must be sent outside of the fac 
tory, a rubber stamp is used to put the 
factory name on it 


t 


In a shop building a great diversity of 
machinery, in lots of one or two, which 
are seldom, if ever, duplicated, such 
system of filing would have few, if any 


advantages, and would be a time loser in 


stead of a time saver 
P 


Take two men, one having had all his 


experience in a locomotive shop, and the 
other all his in a general shop; they 


would quite naturally disagree about thx 


best method of making and filing draw 


ings, and each might make a botch of the 


other’s work, though thoroughly compe 


tent to do his own 


A man with an all-around experience is 
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pretty apt to see just where the ad\ 
tages of each particular method can 
realized in his own work and what 


limitations are, and his opinion will pri 
of the othe 
his expe 


ably be different from either 


two. Moreovy oF, the greater 


ence, the more tolerant will he be of tl 
ideas of 
due 
opinions 


the readier to gi\ 


; t he 


expression of the 


and 


others 


weight to the 


Experts for the Consulates. 
The following is from Simon W. Hi 
nauer, Deputy Consul-General at Frank 
rememberes 


fort, Germany. It will be 


that we have more than once recommend 


ed the policy and practice here outlined 

“In former reports I have called atter 
tion to the action of the German Govern 
ment in appointing experts in commerc 
and technics as attachés to important Ger 
man consulates-general abroad, for the put 
pose of aiding the manufacturer 
and exporters in their efforts to gain for 


home 


I expressed the opinion thi 


that 


eign markets 
this 
undertaken by 
suls are not generally fitted, by their trai 


direct 


for con 


was the best move in 


any government, 


] 


ing or selection, to do the work of con 


mercial or technical ex.erts The last 
issue of the sheet published by the Germa1 
Imperial Ministry of the Interior contains 
a notice of the appointment of Dr. K. 1 
Stopel, hitherto secretary of the Chambe: 
of Commerce at Halle, to the position 

German co1 
The offi 
cial that Mz: 
Stopel, before proceeding to his post, 


commercial attaché at the 
sulate-general in Buenos Ayres 
notice also makes known 
desirous of having interviews with Germa: 
manufacturers and merchants interested 
trade with the Argentine Republic. F 
this purpose the new attaché is about 
visit the principal manufacturing center: 
exporting goods to Argentina, and he in 
vites those parties who are interested, bu 
whom he cannot personally meet, to com 
municate with him by letter and expres 
him. This 


proceeding in a business way to do busi 


their views and wishes to 
ness and to help the economical interest 
of the country.’ 

The Railroad Gazette in an account of 
the new shops of the Locomotive & Ma 
chine Company, of Montreal, tells of th 
manner of their erection as 


“All of the 
bought in 


follows: 
material for the buildings 
was Europe—different orders 
being given where the quickest deliveries 
All the steel for the build 


ings was cut and fitted on the 


could be made 
ground b 


the Structural Department of the con 
pany. Most of the work had to be don 
out of doors because the temporary. shi 


was destroyed | 


May) by fire. As th 
machinery for most of the department 
began to arrive from Europe, from thi 
United 


taneously with the structural material f 


States and Canadian shops simu 
the buildings, nearly all the large 
were in place before the buildings wet 


covered.” 
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New York Meeting of the National Machine Tool r. &. 
Builders’ Association. 
National 
Builders’ Association, 
New York, 
a most successful 
h 


Montanus, tl 
| 


association, also 


The Machine of 
Tool 


1¢ ld in 


meeting of the the maintenance of 


which was 


November 10 and II, now smaller than it w 


proved one, and practic- 


ily all doubt that may have existed among whom the tools wet 


e members as to the 


permanent success 
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le secretary of the in forei 


strongly in favor for 


prices, saying 


1 machine tools was caus« 
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that the advice thus given is too far in 
advance of the time when it will be need 
ed Personally, I do not think so I be 
lieve wing to the acceleration of speeds 
ind feeds, and in the general man 
ipulation of metals, in addition to. the 


that have been made by 


when our fact 


shall be 


sions 
tool builders, that ories are 


all running full, we more 


able to take care of the wants of all of 
our customers, and must either run with 
fewer men, or with shorter hours, or look 
for foreign markets We are all well 
aware of the economy of running our 
shops tull handed and full time. I have 


found in our own experience year by year, 

the of all de 
scriptions with the entire payroll, that it 
140 
this that when you have a larg 


comparing entire expenses 


has ranged from 55 to per cent. I 


mean by 
fixed and a small 
the 

from 


while with 


expense very output 


expense is likely to reach anywhere 


100 140 per cent. of your payroll, 


the same fixed expense and a 


large output, the expense may come 


very 


down to 50 per cent. of the payroll. 


All of 


Interest to 


above items are matters of 


the 


this association, and if action 


can be taken looking to uniformity of 
design and approximately of weights, and 
to interchangeability of certain parts, and 


a proper. set of terms arranged for th 


foreign busine we shall all profit by it 


W. P. Davis, of Rochester, N. Y., who 
has recently returned from a trip to Eu- 
rope, read a paper, from which we ab 
stract, entitled 

Hlow Suace We Improve TRADE? 


machine 


For the pa all 


tool builders who are building a good class 


three years 


of machines have had all they could do, 


cases more orders than they 


and in many 
could fill Phe 


manufacturing 


result has been many new 
plants have sprung up and 


11 


all of the old firms have enlarged and in 
until at the present 
all the local 


capacity to fil 


creased their output, 


upply demands 


and vet have a_ reserve 


Out wn country is growing rapidly 
ve ( we have some export busine 
we can expect to continue to run full 
time with our present capacity and market 
our products in our own country Phere 
is no doubt but what the present slump 
in the sale of machine tools is due largely 
to the labor troubles which are holding 
up all kinds of business in all parts of the 
country, and which, if continued for any 
leneth of tin ire going to bring on great 
loss | tte g 

Che country not in a condition that 
financial pani should be expected If the 
labor trouble are settled soon, it 1s reason 
able to expect a fair amount of business 
will be done for the next few vears: vet 
no one should expect the volume that ws 


We 


markets 


three ve 
for 
than our own, and the question then arises, 


“Where shall we 


have had for the past ars 


should begin to look other 


find the market 


AMERICAN MACHINIST 


In the past few years we have found a 


large sale for our tools in foreign coun 


fc 
tries, but we must all admit there has been 


a great falling off in orders from abroad, 


for 


and many ye cannot 


expect as large a sale 


he past summer I have tri 
through the various countries of Europe 
from which we look for trade, 


made a careful study of the conditi 


prospects. If there are any among you 
who have an idea that the Yankee is the 
only one who can copy and profit by what 
he sees, you should travel through Italy, 
Germany and England and see the shops 
that have been supplied with modern 
American machines, which have in many 
cases been copied, and in some cases 


With la 


cost of our own, they 


their demands 
the 


changed to suit 


bor far below 


are making tools that are so low in price 


that we cannot compete if they should 


adopt our system of manufacture 


We have, however, one great advantage 


over them, which is the fact that we man 


ufacture in numbers, while they 


large 


manufacture a large variety. In one large 


shop in Italy, where 2,500 men are em 


ployed, I found them building locomotives, 


passenger and freight c: thrashing en 


irs, 


gines and machines and a variety of small 


machines as well; and in one department 
they were even making twist drills So 
long as they build such a large variety of 


work in one they cannot produce 


shop, 


ny one of the various lines as cheaply 
as we can where we make a specialty of 
one line 

We have most to fear from Germany 


Here 


turing plants g 


a large number of manufac 


ing and they were of 


up, 


a substantial ‘ing well built and of 


with all of the latest im 


With their 


modern design, 


provéd machinery improved 


plants and cheap labor and the enterprise 
and push of the German people, they at 
going to make us earn all the trade we get 


In many parts of England they are f 
behind the times in putting in imp 
machine ind many seem nk t 
tiie ie ‘ sed by their I ers t 
good « ig] So long as they cling t 
th dea, we can compete with our Eng 

sh cousins and get our share of the trad 
1 be ¢ that there is more cl e to a 
\mericat Ols in England n in al 
fore On <¢ untry | Vis d, I we t ike the 
time VIS he shops and tro e at 
show em, by actual uss ist what 
tor Wi do 

I ive a kind word f the machine 
leale of England They are doing 
good work, and are fairly up to date in 
methods and push Chey irryv a irge 


tock We 


large quantity of machinery it ts 


all know that in order to sell a 


Oo T1ave a 
\s London 1s a 


to have 


representative 
great 


our machines 


It 1s necessary 
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some one 


resented and carried in stock by 


of the leading machinery dealers. There 
are many of our tools that have not been 
properly shown up, or they would be 1 


more general ust 


We 


months there has been a great falling oft 


must admit that in the 


in the sale of machine tools, but I s« 
nothing alarming about the situation. We 
should trim our sails according to th 
breeze Instead of manufacturing larg 
stocks and then attempting to go on th 
market and sell them at reduced prices 
we should be reasonable and meet condi 


tions as we find them. Instead of keeping 


j 


a large number of men at work, we should 


reduce our working force in proportion t 


the amount of business we are securing 


If we find, on looking over the situation 
that we can keep about the usual number 
of men by working less hours per day 


this is a matter that should be considered 


as it would be far better for the working 
if the hours 
were all kept at work 

We 


present depression to improve our plants 


men were reduced and they 


1 + , , 
also take advantage of th 


must 
introducing new methods and making sucl 
changes as we may find necessary in the 
design and construction of our machines 
We the most improved 


methods of turning out our work and 


must also devise 
Us¢ 
judgment in maintai un 


None of us can 


1 our machines at the presen 


good ning prices 


til business improves. 
afford to sel 
time at a lower price Nothing can be 
prices It 


but to all of the 


gained by 


cutting 
only mean a loss to us, 


leale rs as well 


machinery ¢ 


well know, are carry! 


1 


In a few months 


reason to expect better 
ness. The country was 
prosperous — condition 
I 


changes have been 


every reason to believe we may all look 


for a fair amount of business, but we 
should not expect to see the order bool 
crowded as in the past few vears 
OFFICERS ELECTED 

Mr. Flather declined re-election as pre 
dent and the nominating committee there 
fore placed ninat e following 
fhicers, who were unanit sly electe 

President, William Lodge, Lodge & 
Sh ey Machine Tool Co yal ( 
nat 


Davis Machine 


Second vice-president, F. E. Reed, F. | 


Treasure Ir Earle, P. Blaisdell & 
Co., Worcest 

Secretarv, P. | \Montat Springti 
Machine Tool Company, Sp gfield 


Anderson (Cincinnati Shap 


( Hendey 


er Company), C. H. Alvord Ma 
chine Company), H. G. Barr, Worcester 
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Machine 

Pr. Da 
Doan 
Enoch 
Eber 


Eng 


Mass.; J. W. Carrel (Draper 
Tool Company), W. P. Davis (W 
vis Machine Tool Company), J. B 
( American Tool Works Company ), 
Earle (P. Blaisdell & Co.), Fred L 
& Eberhardt), D. A 
trom (Owen Machine Tool Company), 
(Flather & Co.), 


re r ) 


It (Gould 


Joseph Flather Philip 
| ( sdick ( Fosdick Ma 
(Mark 
\. Greaves 
W. V (Jones & 
Lamson Machine Company), James Hart 
(Jones & Lamson Machine Com 

Fred Holz (Cincinnati Milling 
Company), H. C. Hoefinghoff 
Drill & Tool Company), H. 

(Hendey Machine Com 
& Ship 


\ 
shit 
cil 


| Company ), 


lather Flather Planer 
Wm 


Klusman & Co.), 


Oscar 
Company ), (Greaves, 


Gould 


ness 
pany), 
Machine 
( Bickford 
J Hendey 
pany), William Lod ( Lodge 
ley Machine Tool Company), R. K. Le 
(LeBlond Machine Tool Com- 
P. E. Montanus (Springfield Ma- 
Tool Company), Wm. H 


Machine Tool Company), 


ge 


slond 
pany ), 
Owen 
V. F 
B. | 
Quillan (Cincinnati Planer Company), F 
EF. Reed (F. E c.. 3 
Thwing (Draper Machine Tool Company), 
A. W. Whitcomb (Whitcomb Manufac 
turing Company), W. A. Wilson (Wilson 
Machine W. D. Woolson 
(Jones & Lamson Machine Company), C 
Walter Wood (Cincinnati Milling Ma 
chine Company), E M W oodward 
(Woodward & Powell Planer Company ) 

It 


in Cincinnati on 


chine 
(Owen 


> 
> 


Prentice (Prentice Bros. Company), 


Reed Company 


Company ), 


ng 


the 


probably 


was voted to hold the next meeti 


a date t fixed by 


Executive Committee This will 


be some time in the 


The Carnegie House for the Engineers. 
The 


societies 


joint committee of the engineering 


has been industriously 


working 


and with gratifying success in arranging 
plans for a general organization to take 


Mr. ( 


us¢ 


ie's offer to build 


arneg! 


uch 


advantage of 
as ble he 


ide that it is | 


ulla » progress has been 


nz velieved that before the end 


of the year a formal acceptance of the 
combined bodies can be announced. The 
different circumstances of the several so 
cieties have required different action by 
the members For the Civil Engineers a 
letter ballot of the members was necessary 
and these votes are coming in almos 
unanimously for the proposed arrange 

ment, although the society is embarrassed 
by the possession of a costly house of its 
own Phe arcl itectura Plat ive, oO! 
course 1 Ve ike defi ( Te The 
general dea consists r tw dings 
each ten stories high, the u louse t 

combine a the modert ind = desirable 
features, with bachel modation 
for some fifty members, and the society 
house to have separate q te ror eat 

society, according to the needs of each, 
with meeting rooms to be used in common 
and suitable library and other accommo 


As to the arrangements in detail 


for 


dations 


there is still much room suggestion, 
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and doubtless everything that can be 
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thought of for the good of W we cked uy ( \ 
comed uch more s« ‘ \ \ 
_— This posting | 
Mechanical Drawing in the Modern Drafting we s t d 
Room— Il. ter It ( 
BY GEORGE H. FOLLOWS l t 

In the modern drafting n draftsmer t 
have no time to hunt for dimensions ot new pi \ 
standard parts \s soon as possible, then dividualit f ( 
alter 1 prec becomes standard tor gen iway ( I 
eral use, every draftsman should be put in genuity gi 
possession of its dimensions, so that when ever did ( 
ever he wishes to use it he can go ahead the mode drafting \ 
promptly and draw it to scale without = should dire ( W 
having to hunt up information esult in w { e gre the 

Every draftsman in the Westinghouse concern In t We dratting 
drafting room has a set of fiftv-one sheets room there is a pe g-leaf poste 
containing standard dimensions, andthese see Fig. 8 (jay e t eave 
are being added to every week. The page hinged a1 g ver ce 
reproduced in Fig. 6 shows the style in) umn), up W etins are 
which information of this kind 1s put up cured by m« f { his post 

Another outcome of the standard divi stands in a place of « dca 
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DIMEN 

n is the engines ‘ ) () fe ‘ 
page is shown in Fig. 7. If there to be ( | 

iormity nm «le rt i pp 1 vy 
piece whet treng e figure ‘ ' 
designers must ( d ot f 
ngut M4 ind tl r ( re Tt p i ‘ t 
oughly investigated before being ‘ d ‘ ifficic 
as standard eng te 

SO tar we | e d \ nlor t { { 
mav be called te { () ‘ die ( 

s important t e drafting dt 

e concern it f. b rf } r ‘ eve t 

profit nd t ( ‘ fine 

nnected with the fa ré ~ lr 
ticularly to st { factu g 

teria I ( ‘ 

In modern drafting whethe tions frequently the office 
large or sma draftsme d be ept e compat! it 1 pi 
thoroughly posted as to the sizes of stan ( Whate e, it Cs 
lard parts kept in stock in the shop store nstructior t per gv, the 

ms. If this is not done, innumerable must be ting ead by 
unnecessary sizes of these parts will grad- concerned and not torgotter ther 
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words, these instructions must be carried other departments be official in character atically. The checking of drawings is of 
out at all times. and uniform in style vital importance; mistakes are not mis 
In the Westinghouse drafting room in- The drafting room (speaking now in takes until after they have eluded the 
structions of this kind are issued as circu- general) has been grossly neglected in  checker’s eye; the drawing, like the ma 
lar letters; the complete book of them at matters of form and methods of proce- chine, is not ready for delivery until after 
the present time is a volume of about 400 dure. While the executive end of business it has been tested and inspected 
pages of typewritten matter, the whole be- has been fully equipped with printed forms Fig. 9 gives our standard instructions t 
ing duplicated six times for reference in for the transacting of every detail of its checkers. 
different parts of the room. work, the drafting room has been gener In the Westinghouse drafting room 
- eet ro there is a large force of checkers and one 
for /8*involute teeth of |* face, wh 1 2 METHOD OF FIGURING 
Values oF P produce fibre stress of 1000 /bs. per [*] hot ed tengerr j ctor Tl | ke 1 pected t 
— bs 4 £% \ porabals, P= tote! load m pounds acting an ane tooth. Inspector, ne checkers are expected ) 
NUMBER : CIRCULAR PITCH Mu!tip er shut Te tooth thickness at line of weakness e499 - : 
of | Plesd 21] 10 |cs7] 10 |izs\.16|:0slossloeslaado.r0\ 0.7 ]063 les if AI L= moment arm, normal to 2 follow these instructions. Draftsmen als 
Tesre |e lt | as ae tra 
ie DIAMETRAL PITCH 2 Jel Bending moment, M= Bi are prov ided with the nstructions, an 
7 23] Tall a T | 4 oe f Fibre stress S= -- mn which 1 
4\3 3 3 34/4 43/5 53/6) 8 S y nehes from abutral axis to ovtsicte form y it is their busine ss to make dt wings s 
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cnt ill Nigh asl ct ‘aud Lat ne al etl Nd as OO en rived at may be of interes One of tl 
ji I 2 \67 | 63 '56 | 50 46 48 4 a © were obtamed by measurement from ao serves ©, ° 1 
: »5|07|80| 75170165 15e\52147|e51/ 18 fooths , most systematic of our checkers was ask« 
| ‘9 }2 : 16/82 | Msi 09 0] 9 98 | 78 13168 6 | $4 5 a 5 678 } 
Bs } wall ee | | LxAMPLE: Given @ cas? iron spur geor of 60 teeth, to give his ideas on the subjec \ copy 
jaas 4 5 103|98 | 87 | 8 | 75 | 3 | 4 66 3 sion pitch, F fac e, running of pitch dine speed of - 1 j 
289\ 232/93) 165\ 44 (28 96189183 oe ‘8 3 664, 700 fF per mn tf his idea \\ r | cit to evel 
23 |2931236|/97| 169] «71/3/1181 07] 98197 'aa|79| 74 65159 53\99| (2 Whet 13 safe working pP? ‘ : 
>5 | sosizas|z081 1741521136 s7\6 ; _ @) What horsepower will gear transmit? checker in the room, with a request to 
F 245} 205 174) /52)/3 ad é ae SOLUTION: From feble of valves of PB. under 3 diametrea. 1 1 , ’ 
27 3/4 25 we + 6 114\ 104 yo 84 40 pitch é Zi Krom speed coefficient ther 1k ts W 1116 att eIng sitt d 
; aon SS GER : & “ urve for + per mn. read A7. From fibre stress i 
Tod = i = 9 my pe > , = “: fable for cast ier as agony ( 1) 1m resu ‘ | = 1c 
a 1w De M4 (92/68 49 (38 22| 5 ve | @ ait teadh ite a ] 
35 lend svriseneaah-raaal aabadiest t | 2) Morsepomer = “SSCS °° = 38 HA ee 
| : ; 
salzss\ zeal /ne|-oa|-eoliae shoolse lee - ; . = ; = he not \ know wha 
SE al Ss oe a Se Sreso Conrricanr Cunve —_ ted 1 
| «292243 208} 62 46 (32 4297/9 ; y cut geors begiB 10 be objectronably | | Wa eC pero o \ 
37/ 297|207 2/2| 185 164 8\/35|/28 1 99\93 8 174 676 al arch line speed of chew! 1RG0 ft par min eckit o 1) remit d I 
577\ $02 | 2512 5 68 2, 008 7 wi : : 
eed $08 256 |o# »3 6071 sit p« I Ik \"¢ ( \‘\ ra if 
| “ [Ps )¥2 2602 ~ [65 |/ 24 60s si } ving checke s anded he eC 
“6 ne ‘ + } \W e spec duty catch all dey 
3 é here are for 6 sft | | ut) \ 
: a ¥ 
© I ioat ino tooth § 7 ti from standard ma elating 
G . = ~ cas AAA; considerat fr | i : : 
pa rged Stee/_| 65000 | 3/000 | 25000 | OE, condilions a | the drawing considered writing of 
| & et ot fed 
x Jiraya fle. sages : ; ; 
jw 2 . a eee _ __| see specia/ | 1 languag ind aie \\ se dvice 
FIG. 7. SHEET FROM ENGINEER'S NOTE BOOK records are made (gene specia 
It pe rhaps needless to say that it S 
e : The Poster p to date information regarding sizes of materials that are kept in stock in 
practically impossible for any man to re the several store rooms of the WE.& M.Co.; also miscellaneous information that is made sufficiently 
> ‘ available to draftsmen by being posted in this way, or that for any reason is mot suited to 
member so many instructions of so varied genera! publicatior 
} - At present the stock sizes posted include the following. 
1 character, and quite out of the question 
pe Ir e ’ le | ’ | at All sta J bolt Sscerews and rivets 
tor a draftsman to wade through a volume stud rod, tube, sheet ond ber. 
. . Bra sd, bar, tubing and screen 
if 400 pages to look up doubtful points aeanee Neck Raa: eae, aire and acne 
f practice. The solution of this has been Sicainas deackan took dniie 
kai Sheet stee/ »n hearth, Besseme srade B. on 
und in what we call the “Circular Lett a7, , ses eas ene ere 
eae “Chie ié 5 aeieied bdck ob sein Ferme piste, t plate, angle ae | 
: ‘ ’ | 
oO pages (and every draftsman has a copy eons yee cere gee wikis | | 
f it), in which the instructions are class , j 
2ddit , bove th e ore f r sheets 
tied according to the subject ther Tor iow rom pore a aw | i | 
5 \ 5 < 7 be plates | iH 1 | 
pon, and in which the substance of ea¢ j i | 1 | 
‘ ” ther 7 will be je fro me to? | i | 
letter has been “boiled down” or “‘diges a heranad ! oa a i 
9 ’ . ba a | 
1” into the smallest number of word ygest regarding “k-size data required by ' 
1 ’ = cdrafisme c a be made to the rd Div | 
‘onsistent with intelligibility, frequently The below ded for personal notes 
single line taking the place of a long ‘ 
' 
ietter 
One of the happy results of having in | 
formation for draftsmen put togethet 
oncise and intelligent form is the ease 
with which it is possible to break in new 
men 
| 
Reference has been made to the dividing | 
ei T T T ~ — 
of the drafting-room force into designers . wt 41 
an draftsme tracers ‘heckers and 
ind draftsmen, tracers, checker ind FIG. 8 SWING LEAF POSTER 
clerks. In a large concern like the West 
o >» = ‘ , “re re is ¢ ~~) f+ a - 1 - ’ 
inghouse Company, where there is a draft ally expected to make what it can of blank ruled index cards) of su patterns d 
ing-roo nom © ( + of ¢ ce 9 - ra 7 
ing-room force all told of about 350, these  cpeets of paper for drawings and a scratch much used pieces as draftsmen may wis 
ivis “@ ~ detent a ee, ; ae : 
divisions are more distinct than in small pad for cotrespondence. This is not as it to refer to in connecti with future 
‘0 “ar 1 sere ¢ S — t; Yy . q . oo $ 
concerns, but they always exist to som should be and in the modern drafting designs 
degree and all members of the force mu room it is a condition that is rapidly dis In general, information to draftsmen be 
} , e 
ve ken : 5 phiaiaten — i _ ; ; 
be kept in line. The clerical part of the appearing longs to one of two classes is either 
work must be done on forms prepared for Even the checker, who is generally con- standard or special. Under standard we 
the purpose, so that all records may be sidered as sufficient unto himself and to have in the Westinghouse drafting room 
quickly made and correspondence with have occult powers, should work system- the Drawing Dictionary, Element Charts 


AMERICAN MACHINIST 



























November 19, 1903. 


















































November 19, 1903 








xample Drawings 
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DOOKS, 
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} — a? 5 1 
vecker, draftsman and race has his 
1 ] + + * suit ] 
tandard book, the contents being suited 
] + +] y r 4] ) 
general way to the work OT the man 
der speci nformation are included 
j } ¢ } ] t 7 t lat 
rds_ that ive » De KOCP p aatl 
genera } ttempt is made { noc 
ittsmel ndividualiy o1 ntormation ot 
1 1 : 
Ss KIN " +8 nade s Vallable 
17 , , 
s rie n other way ~ \ rd indexe 
1 rd bo 
in A I 1 | \\ l ( 1 Nit 
ra ey nic drafts ' \ hy 
OTe er to1 1 \\ ‘ ° t 
t 1 Oo} " ( : tre ent] rie 
' whet ¢ S ' nern work 
wrg s fended asa quide whe hecmng drow 
eted before 7 to the 
as it e each heched r on 
whol re , e done 
See at the wing is e , 
Westingt e sf “ 5 ¢ or 
paeene.-< led @ ont , ~d ? of 
ng sh ore - ° f the crowing 
afr i“ ” fo f DOepoartme ames of 
pieces ard title of g 
2— Check all dimensions by 3ca gq, and, where advis 
able, by Weviation a/so 
3-See that each piece 1s correctly n ependent 
of dimensions; and thi necessary ews ore 
shown, but nore thet ore not necessary 
4- See that dimensions for the shop e given as re 
quired by the shop fhot is, that the shop 1s not 
left to do any adaing or subtracting Jer fo geta 
needed dimension. Give dve atlentior so te 
sions thal are spec for the Specification Depot. or 
for future reference in the ME. Dept 


ore properly ind coted or specitied. 


6— See thot every specification of mater 
“i 


Check Piece %s ond Die Ws 























Letter | 


reviations 





digest, 


index, 


Eve ry 








5 — Go over each piece ond see that finishes of every Kind 


$s correct 


and that al/ required specifications ore given 

7— Check the pottern list with the patterns shown on the 
drowing, and th the pattern book in Standard Div 
ssion, and also with similar potterns os tabulated 
nm cord inderses,etc., to marke sure thal no rew por 
ferns are ordered when o/d patterns already exist 


8- Compare mith previous drawings of similar apparatus 


ss fo be 


food for one may be poison for another 
Let each drafting room, guided by 
liee 117701 ’ + +} 9 
tie Com I s¢ s¢ Lies S 
r things tor selt P t ; o P 
nd write the ing oC n suc Waly 
CONnVeV CX nrorma 
Col ely CK ( oO ft r defi t 
f ; f+ 
( i i ~ ‘ . 
4 ) ' ' 
1 } ; 1 7 
\ ) ‘ y ¢ | 
; ; wT 
( ( 
‘ 1 ’ 
1g? h mbere 7 be fae e 
waose “e h e e ¥ 
eat Eve 7 ension, etc, 3 « ¢ od 
‘ 3 534 so rec db . ’ ee 7 
When checking f e e - 
mect oe Or ; f , ‘ 
vent fo scole, fig * gie f- 
ang see that < en fi e 
‘ a postions 
. 
[l= See that ail the sm torts ““ d $, weys 
pins vets, wires or , e - 
> te stor o that where possible 
stock s:1es e hose 
2 eo gerer woy review the drowing ts entirety 
nection with y pornts fhat hove suggested 
themselves oc g the above checning 2nd bear 
n ne « the informetion giver the following 
sh a datat A owing Orchenary St 
. ” s ~ zes ftxomple Uraw Js 
j 
P ond Nome Plate Charts; Element 
Hand Wheels; Flexible and Flange Couplings 
Process Boor, nd @ nformation aver 
. able in the dard Division 
t 
| 43 -Check every feature of the title and record strip 
| /44-Attend tooall/l entries anc Orress nm any way 
} 
} connected with the drawing 
| 
15- See thot all lines and figures ore heovy ern h to 
‘| moke good Bronnes 
} 
| 
' 


‘ 
9 — Look ov? for interferences ; this meons check eachh | 
with which 


detai/ with the pieces or ports 
ossembled, and see that proper clearances have { 
beer allowed. fl 
FIG. 9 NSTRUCTIONS FO 
be the mere 1 g of line dd cceeds 
n elevating t gher plane—the writ 
of an exceedingly comprehe ve and 
practically universal language. I have 
heard apparently intelligent men discuss 
for hours and throw fierce vectives il 
vain attempts to nce one at er that 
such and su way of filing drawing 
Ss bette tl 1 \ ther | it 1 d | side 
of tracing « l wetter that ‘ mootl 
side, or vice 7 sa; that pat uld b 
numbered in tl vay and not by any mat 
n Ort meat 1 that Way it riginal 
pencil drawings ld alwavs be carefu 
ly preserved or officially destroyed as soon 
s the tracing is complete nll of 
material sl d be in such a place on the 
draw ng OT 1 tiie dt Wing a ill 
that there sl 1 positively be margu 
f one-half f an incl round every draw 
ng: that th e of a drawing should b 
aw f the \Mede S ind of the Pers ins 
and so on, ad libitum 
Surely all these things have been writ 
ten about and talked about often enough 
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to prove conclusively that it 1s waste 
time to do either any more It is as 
to remember the old saying, 























Mr Lauth 1 ring in 1857 nd the fi 
name being changed to Jones & Laug 

Jone t be ITi¢ the l ~ rs | iugl 
Steel Company, and it now consider 
econd only to the United States St 





You must know whot 1s wonted before you 9 
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Letters From Practical Men. 


Computing Weight of Bar Stock. 
Macl 
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| ‘ inv 
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ec i 
et f f ‘ ns 
eT ler ‘ ; ‘ ‘ ’ + 
ttom of f d 
\ ‘ ( t hve S ¢ 9 
nch d ‘ , ot 
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sible, and using the larger allowances 


1 and inch. To show 


oos8 inc O13 
lose a result this gives, the last lot 
onsisted of twelve axles and twenty-four 
wheels of 25¢ inches diameter—that is to 
ay, twenty-four press fits—and the engi- 
that all the wheels went 


[ do not think 


neer assured me 
mn between 22 and 24 tons. 
this leaves much to be desired 

Chere is no doubt but that the tempera 
ture of the air is an important factor, espe 
cially as in this country we are subjected 


to very great and rapid changes—this also 


will affect the micrometers and_ inside 
gages, with a possible cumulative effect. 
I see in Kent’s handbook that ‘4-inch 


axles are turned .o15 inch larger diameter 
than the hole in the wheel, and are forced 
30 to 35 tons 
Sellers ) 
my 


on by a pressure of from 


(page 973; authority, Coleman 
and it was on this information I made 
that it 


and 


took 45 
the 
HENRY. 


trial, with the result 
the 


first 


tons to force wheel on boss 


HUBERT 
Argentina. 


cracked 


Buenos Aires, 





Safe Grip for Hoists—Wood for a Bearing— 

Putting a Pulley on a Running Shaft, Etc. 
Editor American Machinist: 

Referring to the quick-gripping chain 
hoist hanger, described at page 1297, we 
brother Putnam to stand 
The fact that 
he has used one for any length of time 


would warn 


from under when using it. 


safely should not lull him, as it unfortun- 


ately did us, into a false feeling of secur 


ity. We could torgive and forget when it 
first gave way on being subjected to side 
pull; but the very next day it came down 
just as we had hung our 


with a rush 


chain block on it 


Theoretically this failure to work 
eems impossible, but  practically—just 
watch our common friend the iceman 


Often and often have I seen him take hold 


with his ice slip, and then getting 


tongs, 


ingry and jabbing them in, they would 


as silk 


the 


grip and hold as fine 


That is what ts matter with out 


chain tongs; to give them their first safe 


hold as a basis for future self-gripping in 
direct proportion to the load applied, they 
have now 
The 


safely held in place 


need jabbing in Hence we 
made us a pair of tongs as per Fig. 1 
tightening clamp 4, 
on the tongs proper by the slot, enables us 
to do away with the jabbing and substi 
the 


few good taps at NY Y while tightening the 


tute far more effective jamming. <A 


clamp are a great help 


Where the beams run to a uniform 
thickness of 3 or 4 inches, the clamp, 
Fig. 2, is quick, light and sure. We are 
lifting 2 to 2'. tons regularly on each 
stvle, and, though both effective, we, on 


iccount of handiness, prefer No. 2. 


I have often heard millwright wiseacres 


talk of the effectiveness of substituting 
wood bearings in emergency cases, and 
took but little stock in what I deemed 


their yarns, until it fell to my lot, a bear 


ing having burned out, to get a counter 
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shaft own 
myself beat. The shaft was 1 15-16 inches 


180 revolutions per min 


running again In a hurry or 


diameter, running 


ute, transmitting about 15 horse-power 
and driving with a down belt. 

I fell back on two 4x4x8-inch pieces of 
yellow pine, gouged them out roughly with 
a chisel (hadn't either expansion bit or 
auger handy), soaked them in oil for a 
couple of minutes, buttered them up with 
grease and black lead and put them into 
Fig. 3. 

[ would gladly have 


the hanger, as at To have kept 
that shaft 
gone out and bought it drinks, but it was 


During its three days’ go 


running 


not 
a little castor oil every two hours was all 
it asked for. 


To try an experimental machine it was 


necessary. 


desirable to put an 8-inch split wood pul 
Easy enough, but 
“T’d like to 


comes,” 


ley on the main shaft. 
not with the shaft running. 
try the 
said the draftsman, 


machine before the boss 
“but 


can be 


unless it 
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Often, when in need of a flat pulley, 
only a crown pulley will present itself 
Now, we all know of several ways to 


crown a flat pulley, but when a friend of 


mine proceeded to flatten a crown pulley 
(wood) with a rasp, the obvious simplicity 
killed father. 


Morris MANDELL. 


of the thing almost 





More About Post Lathes. 
Editor American Machinist: 


The post lathe shown by M. E. D., page 


like one I built ten years 


the 


1526, is much 
ago. frame 
bolted to the 
countershaft above, as well as the shifter 
I did not split the bear 


I used same style of 


posts, which also carried 
bar and handle. 
ings, but made them solid and used taper 
have never any 
The 
cone was made with four steps, 6 inches 
to 14 belt, which 


found too small for jobs over 42 


sleeves, which given 


trouble and show almost no wear. 


inches, for 3-inch was 


inches 























x | 
ic. OT pees ; 
i ee | ae 
! 
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: FIG. 3 
1 4 _ [Pulley 
a 
e- Bushing 
il ? 
om A < Pul 
PIG. 1 rt ican Machini 
FIG 1 
SAFE GRIP FOR HOISTS—WOOD FOR BEARINGS AND BUSHINGS 


managed without giving me away by stop 


ping the shafting we will have to let it 
go; can you help me?” 

[ was not sure, but tried and, dumb 
luck favoring, succeeded. First, the pul 


ley was put on the shaft and screwed to 
the bushing, then the two 


the 


gether without 


quarter bushings I—2 were put in 


bottom half. The other two quarter bush 


ings having one end beveled off, as shown 


at 4, Fig. 4, were put into position shown 
in B; a sharp tap entered the bushing 
partly, and while the pulley was so run 
ning the bushing was tapped in with a 


mallet the rest of the way 

\ light machine had to be driven at a 
speed so slow that an addition of one-halt 
to the main shaft diameter would drive it. 
\ ball of light twine was run on the strap 
while at the same time a bar of belt dress 
ing was used to hold each successive layer 


firmly in place 


diameter if the man on the job wanted to 


see it done. This was corrected by adding 


a back gear for use on work of larger 
diameter. 
The large face-plates for this lathe were 


cast-iron spiders, 4 and 6 feet diameter, of 


six arms and threaded to fit the spindle 


\ wood rim was built on them and in 
creased the diameter about 10 inches. This 
rim is easily renewed, as the joints are 


made on the arms of the spider; 10, 15 


and 22-inch face-plates also were made in 


the usual way, which took care of smaller 
work. 

A piece of steel was threaded to the 
face-plates, and the projecting part of it 
was turned about 4 inches long for a 


bearing. This is used to support the outer 
end of heavy work by screwing it into the 
face-plate to the 


this 


face plate, screwing the 
for 


work and providing a_ bearing 


piece to run in 











November 19, 4903 


have turned large diam 


While the 


In this way | 


ers and lengths up to 10 feet. 


the itself may be perfectly rigid, there is 
great deal of vibration in overhanging 
rk—that is, within the work itself. It 
is is taken care of by supporting the 
ter end a better job can be done in less 
me; and better work at less cost 1s what 
e Americans want J. L. Garp. 





Drafting Machine—Drawing 
Tables. 

litor American Machinist: 

\t page Mr. W. 


joints out what he considers an improve- 


The Universal 


1301 Francis Shaw 
Universal 
got 
of later 


ment in the now 


well-known 
has evide 


He 
} 


ne of the earlier pattern, as those 


1 
} 


Iie 


Drafting Machine. ntly 


satisfaction 
of 


late and which I have had t 


f using, have the positive position 30 


legrees, as indicated in Fig. 1; and I have 


Iso marked the 35 degrees, so useful to 


lraftsmen, on the index plate, as the scale 


[ \nother 


ust allows for this improve 
the other 


of 
as then 


ment is to bevel edge the 


supplied for tracing, 


straight-edg« 


the bottom right-hand edge of the board 
an be reached, and lines ruled conven 
ently; those who have tried to use the 


1 M i 
| 

———"_} 

a. 

I NIV DRAFTING MACHINI 
eveled eda ( I ind side l 
no doubt found it a bit inconveniet tor 
vertical lines 

Still, one may go on forever suggesting 
mprovements. It is the same w ilmost 
everything For instance, see how nice 
nd handy a few tables familiar to the 


lraftsman would be if stamped on the 


p of the scales, as they would save the 
me occupied in hunting through books 
( in fact, one fellow suggested that the 
idex plate and scales should be made t 


, ] } 
300 degrees Dy eclievating 


the levers, but I thought after that it was 
me to give up suggesting, and probably 
ese items have already been considered 


[ was also much interested in Mr. John 


drawing tables, and 


1353 certainly 


ave much to commend then but there 


eems to be one thing lacking, and that 


s adequate space for spare drawings with 


n reach of the draftsman. I consider that 


Id a “Double Elephant” board 


nd extra drawings. etc least 


should be at 


length of Mr. Pratt's 
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Regarding elevating the boards on such 
think that a 


tahl ] . -1; 
a table, I imple inclined 


Fig. 2, made to fit inside the 


frame, like 


cross pieces underneath the board is much 


} : 9 ] ] 1! ~| 
to be preterred to 100Se DIOCKS 


contrivances I have seen hich cause 


much trouble by occasi slipping 


su 
from under the board. The frame is 
be 


a strip of felt glued 


very 
cheap to build, and can made at the 


1 


considered best, 





angie 
along the two upper and lower surfaces 
A eae 
SS 
a 
: — 
Glan > See 
FIG. 2. INCLINED SUPPORT FOR DRAWING 


BOARD 


making a nice soft seat for the board and 
preventing the frame from scratching a 
polished or varnished tabl S. i, G 


Coventry, England 
Grindstones for Tool Grinding. 
Editot Machinist 


I wonder how many manufacturers real 


\merican 

expensive a thing, especially in 
Ops, 
a splendid illustration of the cost of this 


e how 


grinding is 


the smaller sl 


ation when we remodeled our grind 


Oper 
ing department 
We had had in th 


room a bench on which w 


an en 


stand with 


the shaft, and a small 1 tank to < 
l¢ tool 1 tog het vith the whee 
were vo grind ne hie Tram tol 
which were n s dilap 1 ai 
tastene he I ( Iw i 
nd slime Phe ‘ hemselves were 
1 keeping W ( rounding iving 
een gouged ( e of the it 
whicl ‘ \ t ling 
When c ¢ I I e s ) 
e emery-whe ( vent into the ca 
igs, the ben dling w d ft 
e boiler nd s \ Wel lp 
ta fn new \ re ( wit em 
vheel, pump, é 
\ there W np] t <« i g 
e temper! I 1 ie etorm Ww 
nstituted, and a grindstone frame \ 
yu n the shop p etch | 
frame had I bl e wl 8 i 
ept very ( \fter si 
eral t1 stone Was peeded at {$50 
ms per minute Che whole was p Ip 
1 first-class sl ipe \ S \ ued 
woth side wi S i he 
S I was fit qd W i < ( p eV nd 
hen we were dy t nes W he 
mpleted and fastened in plac ere W 
no vib nm whateve lV] pipe under 
é \ Ss ec ( d C6 ly A | the 
ewe 1 t was let en so 
\ i d not cum t id t pat 
n the I Che wat va plied 
\ piece I feit 5 18) ] wide and 
8 or 9 inches long The end of the pipe 
s flattened and the fe eted on; 
Valve in go Tt ( \ er 


39 
. | C4 Q1Vve Q for 
grinding enoug! lash 
ver My yw that ( ' 

Inside of two months t “ gI T 
was cemove 1 to anotne ) Dp, 
1 eC id ne A 
\ ) l . Ss B 
weel venty ind t Vi ve cca 
sion to use e latter sto to a man 
iy i I | n to g ling t 
fo nond points, la ‘ n ols 
Dick w ppointed \ he grind 
ers and | le we \ t every 
evening afte 5.30 witl h it 
necessary ie up t \ 5 > 
keeping em perfectly 1 nd with 

I ( we ve eve \ ic 
Our mac ¢ ave ived any dol 
ir, and \ workn | have to 
prepa To! wel eve e they 
W » grind up N y | e to 
wad gl I nd n ge » the 
stones Und con | WW ld we 
return to the d way 
e me ‘whet new vel 3O S 
xz | " Main 
Hose ote: 
> 
f 
~. 
t 
= 

J 

a 
? | eo 

i , 
‘ ‘ 
() 
Jumping to Conclusions. 
| \ \] 
id l I 
) v ’ l yen \ 
+A d 1y 
i pp 

‘ rt i 
\ i 
oe ¢ | i ’ 
¢ iv 
‘ c f n 
‘ ; a 
r t dt ! ery 
Suddenly the centrifug ! \ 
( ped t f g ‘ t Ls 
ght i few days w bad as 
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ever. Every few minutes you could hear 
the screech of the slipping belt, and the 
centrifugal pump was turned into a vari 
speed one By and by the 


able superin- 


tendent came along; he took one glance 


and asked one question: “‘Have you tight- 
ened that belt On being assured that 
tightening it was ineffective he said: 


“Why, the belt is not 
transmit the 


enough t 
one 4 


inches wider.’ This was done at a big 
- 


strong 


power; order a new 


expense and the ew belt ran much 


noother, but not nearly as well as it 
hould. Now here was a case where the 
uperintendent jumped to a conclusion; 


had h belt 


could safely tran 


| first 


figured the powel the 


mit at the speed it was 


running he would have found it to be 


about 35 horse-power, and by indicating 
the engine both with and without the 
pump he would have found that the pump 
was absorbing between 18 and 20 hors 

pow Phe he vould not have ordered 
the ex e new « capable of tran 

mitt 0 horse-power, but would hav 
ooked for the cause elsewhere He would 


not have had to look far either, for the 


and speed indicatot 
im that the 


'y jumps, and that the speed 


indicator diagram 


= 
= 


would 


governot! 
was moving | 
of the engine 


the belt 


was 
the 


very irregular, causing 


from pump countershaft to 


have a series of waves in it, each wave as 
it touched the pump pulley trapping a lot 
(the belt 
was a 10-inch one and the pulley not per 
the belt to 
would have seen at once that the 


effect of the slip 


of air between belt and pulley 


forated), which would 
slip He 
helt 
ping but the cause of it, and that repairing 


the 


cause 


wavy was not the 


governor, which was found to be 
rather stiff, instead of ordering a new belt, 
would have cured the trouble and at very 
much less expense 


Phen 


steam heat in 


had 
the 


there was the mill which 


overhead radiators on 
third floor, the boilers being on the first 
The 


all being supplied by one steam pipe and 


radiators were connected in parallel, 


drained by one drip which went down to 


a steam trap on the first floor. One day 
they decided to add more radiators on the 
third floor, so several more were put in 
Now, a man on the first floor had been 
kicking about the cold down there, so 


1 


while they were about it they put a small 
one there for him. This one was connect 
ed to the same steam and drip pipes as 
those upstairs Then the trouble began; 
those upstairs would not keep hot; about 


half of them were hot 
cold 
effect : 


Valves were re gulate d, 


the trap was taken to pieces and 


good condition: nothing 


Phe 


he took in the situation at a 


found to be in 
did 


consulted ; 


any good superintendent 


Was 


glance. “Is the trap in working order?” 


he asked. “Perfect,” was the reply. ‘‘Do 
the valves al open, and are the pipes 
clear?” “They are all O. K.” “Then the 
live steam pipe is not large enough to 


supply the radiators, now that you have 
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their number. Put in 
inch larger in diameter and that will cure 


that in 


increased pipe an 


it,’ and away he went, satisfied 


five minutes he had discovered the cause 


of the trouble. The new pipe was or 
dered and got there in a rush, the men 
worked a day and a night to put it up, 


then steam was turned on and everything 
Phe 


ll earned rest, but by and by 


heated up at once men went home 


to get their we 
the radiators commenced to cool off. till 
Phe 


so much, was no 1m 


they were the before new 


pipe . 


provement at all 


same a 


} 


which had cost 

Had the superintendent 
would have found 
pipe 
supplied enough steam for twice as 


done a little figuring he 


that the old live steam could hav: 


many 


1 


radiators as they had; he would then have 


looked elsewhere for the cause, and in his 
would have found that 


had the 


investigations hx 
the man on ie first tloor alw vs 


allowing 


s wide 


steam and dri open, 


steam at almost boiler pressure to go into 


the third floor. 


it into a live steam 


thereby 


pipe 


the drip pipe from 


tending to turn 


cr 
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sucking air, and 


the 
following the suction pipe the valve would 


known pump was 


have been found, by sound as well as by 


the shutdown 


sight, and expense of a 
would have been avoided 


Warning: Think 


Philadelphia 


before you jump 
OBSERVER 


The T-Square as a Note Book. 


Editor American Machinist 
Perh the nage giving d sal os 
erhaps page VII l | 
lents of frac 7 parts f cl 
nie most used in arat ins p 
wok. There may be seve ep! 
the table hung in diff I 
tt } ] ; rine 
OTTICE V¢ I1¢ h \ g ty 
ut ot evesig I wou » Ted 
1 end | ( | r i el r 
p) ce ) keep ( \ Tt ible 
| sket vs how I have Inge 
he figures trip 1 fixed 
trip O: paper 1 | quare \fter gluing 
he whole t the p ed w d I vari ¢ 
t in ordet | ep iS pos y] 
Such a cop nigl ot « ( ve fixed 
1 parallel rul kK. DD. 3 


Indexing by Numbers Alone. 


Edit Machinist : 


\merican 
I read with much interest the article 


“Indexing by Numbers Alone,” 


Hearne, at While I, too, am a 


1531 


page 





; 
t 
GE C 
firm believer in numbers 
letters or combinations of letters 
bers, still I do not believe 
secutive numbering of 
THE T-SQUARE AS A NOTE BOOK 


also, and, it being of rather small diam 


eter, the steam forced much of the water 
back, and so kept the radiators cool By 


closing the drip on the first floor radiator 


so that it would only just allow the water 
to escape, the trouble was cured and 
everything went along fine. If the supet 


intendent had not jumped to a conclusion 
pipe 


a valve would have been 


the cost of putting in a new steam 


instead of cl 


sing 


saved 


There was the engineer who took the 


water end of a large pumping engine to 


pieces to find why they were not getting 


enough water. He examined all the valves, 


pistons, etc., and after many hours of in 
cessant labor, t 


cluded, he 


he time of several men in 


discovered some thought 


less person had left the air valve (some 
times used to stop pumps from pound 
ing) wide. open; on closing this every 


thing went on as usual. He had jumped 
valves 


Had 


some of the air out of the air 


to the conclusion that some of the 
were stuck or that the piston leaked 
he blown 7 
would have noticed how soon 


again; he would then have 


chamber he 


it filled up 





in preference to 


cases the proper solution « 
Although consecutive numbering 1s very 


convenient for office purposes, it appears 


to me as though we should go a trifle far- 


ther, and strive to aid as far as possible 
the memory of the men who handle the 
work in the shop. That is to say, wher 


a foreman receives an order to make 


pari, he should be able to tell at least in 
a general wavy, from the number of the 
order, what kind of a part he is expected 
to make, without having to refer to any 

e one in | head 


the more men we have 








with the part num 
iandling the worl 
the east o keep t es moving 11 
heir prop ( nn efore f we have 
1 system that w d the workmen in 
identifying the parts from the numbers 
without having to ref 1 card index, 
we will have something bette n the 
plan tl does n take cog nce f the 
similarity of parts of the same class 
If I understand Mr. Hearne’s article 
aright, he advocates the numbering t be 
done in the order in which the parts com 
from the ng board, regardless of the 
material from which they are made r 
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heir function or location in 


achine editor 





To illustrate, we will take sewing ma Mr. L. G. Stebbins at page 1530 dé wl 
hines, which Mr. Hearne used in his scribes a method of keeping track ot ap 
ticle, and assume we are building sev- plicants and employees th new to me ( 

1 styles. If we f w the consecutive t least in the feature of re¢ ling the ap 
umbering plan, we are apt to have the plication on nd filing t wh 
edle-bar of one style numbered 4,261, a man has be loved ft l 

le the needle-l f er stvle is with the card sl g ( d 
No. 7,428, whicl how no connec employee 
n to the nee il 1 r ol 1e ¢ her | | ( ( ! \h1 | 
W hile rr rig n some Stebb vst ex 
r I do. i g l as r 1 at 
hy} . 4 ( 1 nly ent ( ( | 
) | f \l ( 
\ card I w or g 
( f f j 
1 \ N+ 
ge s sl ) tf 
SS mb e distinguishi 
det rie t \ 

NAME EMPLOYES’ RECORD CARD. 

NAME SJohus 

Address Address i 

Married? Children? 
i } n i _ > > reas 

Date First Employed Time Key No. Dept. U. S. Citizen? Teade 

Nationality U. S. Citizen? Age Married? Rate of art 
- i ile ? P 

Trade Rate day Wages (10 hour basis Children? Wages 
Changenate Date Quit Cause per hour 
ages i ; 

Wag Rate Discharged Time key or Clock No. 
Record a8 Toolroom Checks No. 
Locker No. 
| aca ccleadeags - 
| 
{ —_ - ' 
FIG, I FN 
ination if \ dre ne f 
nown as a eed I nd ©2%.000 1s I ( Var 1 I t nk, ( 
iss number f certain fon ( eh wage \ 

ne. then 03,025 \ ( ¢ S1IV el O 1 t 1 

i needle-b | in 1 I 03,000 1 corre ‘ eClg 

SS ( \ ré nae ( t Oo 
\s manut ng differ w \s care 

h s] mp ¢ ( ( tO s mit t \ Gg ¢ 

ystems pty eqt thier ( d, | | Mr. St g 

\ | yrised tten 1] 

f S eC ly ™ ( 
Wi re sb 
pri ly i ) 1 vou 
) i¢ ‘ S 
1 ¢ 2 ng | ( 
simple p Ipp 1 gag d 

) VIS ght ne ( G 
| gor ¢ t ( ng 
nnot be «¢ 1 {5 

I i t ( ( 

¢ g Pp I e% igg ( f \ 
alli : ld be sold 
changing the g a : ] d ld 

( H. HuGu \ 19] f ‘ 
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Returning Prosperity in Germany. 


S ( 11 


Employea from 


( to 
xX Age Nationality 
Dept. vy 
Quit) 
Laid off 
Discharged 
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Experiments with Rapid Cutting Steel Tools. 

We begin on another page the publica- 
tion of a report on by far the most com 
plete set of experiments on the action of 
high-speed tool steel that has been made. 
There are some points connected with the 
should be 


experiments to which attention 


called and we take this method of doing it. 

The reader will observe that the makers 
of the steel were asked to recommend the 
depth of cut, feed and speed for the max- 


removal of stock, the feed and speed 


imum 
for a given cut for machining the max 
imum area of surface, and the maximum 


speed for two prescribed depths of cut, 
both at the same feed. 
the 


trom 
accompany 


voluminous 
but 


very 
the 


It appears 
which 
lack of space compels us to omit, 


tables report, 
which 
that each material operated upon was test 
ed under all of these conditions, the cut 
and feed for each tool being alike not only 
for those conditions in which they had 
been prescribed by the committee but for 
those for which the steel makers had been 
asked to name them. Moreover, for each 
set of conditions but one speed was used 
each tool. It is 
the cuts and feeds recommended by 


would be identical 


for not to be supposed 
that 
so many steel makers 
and the fact that those used were the same 
that the committee aver- 


would indicate 


aged the cuts and feeds recommended by 
the steel makers for maximum removal of 
stock and the feeds for maximum area of 
surface, but that for each set of conditions 
speeds recommended by the 


they used th 


steel makers 
Under these 
endured to the end of the prescribed time 


speeds some of the tools 


while others did not, and it is the results 


obtained from those which did thus en 
f the curves of 


dure that form the basis « 


maximum results which will appear in the 


+] the 


second installment of the article, while 
those 


No 


attempt appears to have been made to de 


curves of average results include 


which endured and those which failed 


termine if the tools which endured would 


have done so under still 


higher speeds, nor 


were tests made to determine what those 


which failed would have done under slow 


er speeds. The maximum results are there 


fore to be considered as the maximum 
max 
failed, 


certainty 


tained not as the 
Of 


which were ol 


imum possible the tools that 


the most that can be said with 


is that their makers recommended too high 
which endured 


conditions failed 


speeds. Some of the tools 


under one set of under 


others, a fact which adds to the value of 
the av rages given 
It i 


as incomplete, but to our 


easy to criticise these experiments 
mind these facts 
show rather the great magnitude of thi 
inquiry 
tables of records of the experiments, with 
other l 


necessary data, fill twenty-eight o« 


tavo pages, while the experiments con 
sumed over six months of time and be 


tween twelve and fifteen tons of material 


lo have removed these limitations would 
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have extended the experiments several 
times over. 

Our readers will not fail to note that 
the results when cutting steel are mucl 
more concordant and _ satisfactory than 
when cutting cast iron. This, we believ: 


is in accordance with universal experience 


Cast iron seems to be extremely errati 
in its behavior, and, if this is true of the 
iron contained in a few sample bars made 
especially for the experiments, it is of 
course much more pronounced of miscel 


laneous castings 





Thermit. 
Dr. Hans Goldschmidt, the 


its applications, gave a 


inventor of 
thermit and of 
lecture and demonstration of his invention 
before the Chemical Society of Columbia 
University in Havemeyer Hall of the Uni 
November 13 

Thermit is a mixture of finely pulverized 


When 


this mixture is ignited by means of a small 


versity, 
aluminum and an oxide, as of iron. 
turn, is 


portion of magnesium which, in 


ignited by a match, a tremendous chem 
ical action sets up, the oxygen leaving the 
iron and uniting with the aluminum with 
an accompanying temperature that is about 
equal to that of the electric are light 
Dr first 


showed the igni fa 


Goldschmidt’s experiment 


portion of this 


tion ¢ 


mixture in an ordinary crucible which, 


when turned down for the audicnce to 
into it, showed a glowing mass into 


1 1 
look 


which it was painful to look and which 


when turned about threw a beam of light 


about the room which was fairly compara 


1 


ble to that from an electric searchlight 


The applications of this new sour 
intense concentrated heat are to both met 
allurgical and mechanical operations—the 
latter being chiefly welding. The exper 
ments latter class of 


given related to the 


led +] 


Inciuded tHe 


operations an welding 


rails and of pipe. The two sections to b 
joined were enclosed in suitable molds 
while a suitable crucible with a_ hole 
through its bottom, closed by a suitabl 

above the 


plug, was supported immediately 


gate of mold The mixture within tl 
crucible was ignited and the = crucibl 
tapped, when a stream of dazzling liquid 
fire shot into the mold and in less time 


] . + 
description 


than it is required to read the 


the operation was complete In anothet 
t allowed to fall 


experiment this stream 


upon a one-inch plate of iron, through 


twinkling of an eye it burned 


a hole, the operation being so quickly per 


which in the 


formed that the plate, as a whole, was 


still cold after the experi 


1 at : 
deed, was true in all the wel 


tions—the welded pipe of not more than 
two. feet mg being cold at the ends 
though white ho n the center when ré 


moved from the mold 


In addition to the experiments a large 
number of views of welding operations in 
the field as carried out Germany were 
thrown upon the screen hese included 


Bacal 
broken 


the welding in position of rails, of 
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n frames of steamships, of broken lo structure of any kind stands to bear wit f 
otive driving wheels, and of broke ness to their work. Even when the work — nications There seen n 
necting rods of large size s really creditable, really needs to be done, — for su g 
The lecture was an admirable one in ind results in the avoidance ot serious t would be appt 
ry respect, the experiments being car¢ error, still nothing tangible comes of it now \ 
y arranged and carried out without a nothing can be pointed out and designated — script 
The lecture room was jammed with as the work of any particular person. The pores 
tators, among whom were many local conservative whose energies are expended | 9 ‘ 
neers. Great enthusiasm prevailed in efforts to prevent other people from the German Government ll deft ( 
the applause as the various experi trying to make progress, may be, and in- expenses ot number of workmen w 
nts were performed was tumultuous fact usually is, impelled by conscientious will visit St ’ <t vear to. study 
ere seems to be no doubt that this inven motives He really believes that thes things pertaining 1 1 upat 
n has placed a new resource at the com innovators are riding for a fall and will 1] Nn exam 
nd of engineers. It is another achieve succeed only in making trouble for them our own government might we f 
nt which is to be credited to German = selves and others nd when a mans yw ) ( 
ence. actions are based upon his sincere beliefs) abroad Phi nis \) 
and the premptings of his conscience, he who have eg g 
The Champion of the Negative. is usually acting in the line of his duty; there have gone under | ; 
In the nature of things it is not usually there being no doubt whatever that the e expe 
ssible for one to get much credit or natural conservative—he who instinctively — 
ry from the championship of the nega opposes every new idea—has his uses. H« Some New Things. 
ve side of a question. Only those whose’ must, however, never expect to reap glory =a 
efforts result in the construction of some- or honor from his efforts: these ar Papaya piace Chen 
hing, or in accomplishing something posi- awarded, not to those who simply prevent, “ow a se sighs 
ve that may afterward be referred to as the ace mmplishment or the effort to accom sand coma — ; | 
their work, can hope to reap much of hon plish things, but to those who, surmount _ ane es ; . "' ne as" 
r or glory On nearly every question ing difhculties, do things not previously eer arabs: ane a 
that arises, whether it pertains to the man- done—bring things to pass ‘3 Goctee ee hale sah Se = “3 
igement of a shop or to a public matter, Not only in public matters, but in shop pid ; sta its ed rx a i % 


here will be those whose interest it is or affairs as well, we see the workings of 


» think it is to their interest to stand this principle The men who propose ap 


























it for the maintenance of things as they pliances or new methods usually have 
r Sometimes pecuniary interest in opposition of those who like a thing sin 
1ences them and then money may be ply cause they are use » it No 
de by him who champions their cause, the new ideas are good, and those wl 
seldom—very seldom, is glory or hon present every possible argument agains 
to be won by a mere negation them perform a useful s ( ) ‘ 
The world is supplied with a certain = sionally the innovator strikes a good id 
imber of individuals who are always seck which wins. and wh e . < ‘ 
ng some new thing to do or a new way something tangibl , 
f doing an old thing. They believe that wen accomplished which he can claim 
early everything is capable of improv: credit for The mere opposer and 
nt, and are always thinking of ways — structor can point to nothing a ’ 
bring it about and trying, or endeavor tf his efforts, and isually accorded 1 
¢ to get others to try, these new ways edit he has wmplished 1 ne x 
It is pr babl hat most I ese elfo pt n the neg e St ‘ 
i even in Ameri where we plum - 
ee ; ; ‘ 
seives a ll ( era \ I a , 
It is announced t \ \ 
1 our readiness to adopt new 1d f , 
1 Watervliet w D W V-tour S 
ause there ire tl »>Manv who ter sure 
‘ a twenty-four 7 ( gut I ie Na 
tore a thing ried that can yo! x . 
e Navy Gun Shop \\ gton being 
esc itter are ( le ¢ } va es ; : ? ? 
‘ , rvercrowded Perhaps when it 1s discov 
t only do they seldom < of new ; 
= ered that the Army can ma gins tor the 
ngs themselves, b they inst vely — 
Navy and the Navy e gu i 
aq more Oo! . IOUSIN t . 
: Mee are ; E \rmy, W t ve dis ‘ 
ler people's thinking f new things : 
departme ( nake g t 
‘here the innovator! mn suceeed Q¢ . 
, : , ; — ef 1s gs ant f R 
g his new ideas tairly tried, and the c sa 
lally succeed, as I urs¢ ley mit / : , Cl . 
- ° oc tf sie t thre 
Ss do t} nN ( oO ~ u > t 
facturing ) : g 
een d ‘ ~ l ! g tI si 
positive at in b ( . 
‘ XD 1 nanut y ) 
| referred ) \ ! x 
evervl \ 
\ ) Sct > i 
tte ed l 2 H I ( 
Bu tiie ( n t \ { IX \ ¢ v A 
K never g r I \ ng £ s l ) I 
en their p ng ( esst f P 2 ( 
ng 1s created by ( ( ding et S e arg I I eng 
S t} ngs at m ely S vere y 2 W V« 2 ' I 
tore no new r ri n vay nd 2 I } 
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15 to O4 strokes per minute, or, with the 

slower gear combination, 20 to 43 strokes. 

The lower eight available motor speeds 

may be used to extend the range down to 

six strokes per minute, though twenty 1s 
the minimum in ordinary practice 
MOTOR-DRIVEN BOLT CUTTER 

This double-head 2-inch machine, like 


the 3-inch bolt cutter from the same build 


ers and illustrated at page 1172, 1s elec 
rically driven, the motor in this case being 
mounted, as shown, above and between 


the headstocks, and geared in the manner 
ndicated to the spindles. The motor drive 
arranged was devised primarily for 


for the United State 


» wetter tyes ted 
rds, the specifications calling f 
n unu ray f spee \ 3 hors 
powe eversible iriable-speed n 
used, giving, In connection with a1 f 
gearing p d between the mot i 
m pinion of the machine ghteen sp 
ait pee th rit ! wi oO highe 
being 1 to 6. In the machine illu 
. Crocker-Wheeler motor ‘ ( ‘ 
Hammer controll employes t 
manufacturers, the Reliance Machine & 


Pool Company, of Cleveland, Ohio, ar 
prepared, however, to furnish the bolt cu 
ter with any standard electrical equipmen 
and connect the same 
belt, or silent chain 
TWO DOUBLE-SPINDLE BORING MACHINES 
These machines are designed for boring 
locomotive connecting rods, and for heavy 
facing and = counterboring operations; 


though in general outline they resemble 
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driving gearing. Both tools illustrated 13 horse-power variable-speed machines 


have columns adjustable along the base so adapted for voltages of 110 and 220, thx 


that center distances may be varied to suit ratio of lowest to highest speeds of motor 


the work, the left-hand column 1 


each being 1 to 4. The controllers, which a: 

















MOTOR-DRIVEN BOLT CUTTER 


case being adjusted by power; and when not shown in the photograph, are piaced 
set as required the columns may be rigidly at the ends of the work-table in the sam: 
secured to the base plate The machine manner as those shown in Fig. 2. These 
in Fig. 1 has a spindle feed of 24 inches. have 15 steps for forward and 6 steps fi 

















closely an earlier two-spindle machine con 
structed by tl] same builders and illus 
trated by us at page 4, the designs differ 
ina number of important respects, particu 


larly as regards arrangement of motor and 


DOUBLE-SPINDLE BORING MACHINES FIG. 2 
This tool is belt driven from the motors, reverse speeds, making, with the three 
+} ley 1] ] ” t 1) 1 y ‘ lye lh] ¢ - sarh ¢) } ~] : 
the driving pullevs being 20 inches diam rates obtainable through the back gears, 45 
eter by 6' inches face. Triple back gears  specd changes forward and 18 backward 
are provided, the highest gearing ratio be- these spindle speeds ranging from 3 to 90 


ing 51 to 1. The motors are Westinghouse turns per minute 
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The 
pindle travel of 14 inches. 


dr 
ae 
CK 
ive 
ym 
ne 
a 
ne 


nin 


tc 
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machine shown in Fig. 2 has a 


Each spindle 


iven by a 10 horse-power General 


ric motor, wound for 220 volts, the 
from motor shaft being by means of a 
Id silent chain. The ratio of gearing 
motor to spindle is 175 to 1. This ma 
is triple back geared, and the gears 


uinded, giving six cha 


gain compou 
peed Intermediat speeds ‘ yy 
d by means of field contro | 


lle speeds on this machine vary from 


» 43 turns pet 
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oil channels, and are 28 inches high 
Toledo, Ohio, are the 


] 
ne 
ot 


Baker Brothers, 


builders of these tools 


\ LARGE EYE BENDER 


two views of an 
eve bender mad by Supply 


Company, 56 Fitth avenue, 


this type 


made by the firm Che upper view shows 
the side f th machine with the handles 
} el ott. nd tl ce n view 158 taken 

g down upon the machine Che 











thus making the bend Che long, st 
lever at the right is thet yperated, 
this brings over the ng triangular 
at the left, whi make e offset 
completes the forming ot e eve 
machine 1s usually op y tw 
me handling the ( e othe 
ipulating the é ng 
»> turn < \\ v 
\s ( \ 
t giving 
grea \ ty 
un ( 











ver turn of spine Phe spind : 1) wung ne 
3 neche ( e ot gq ! ) , 
1¢ itter 1s 5 es d e! I} ‘ dire I n 
tance from spit cent ( mn i 1 ( ie lett ) 
Is ches Phe Wo! vit nsit I the pre ( | ( tf the stock t 
which are forme tanks from which r dog operated b ttl et t ( W 
lubricant 1s upp ed to the « ting ) eve it the de t the ma lever, and ¥Y gril Rages a 
ind work through independent oil pumps, then the latter is brought around to the — [hh . t Ol 

fer nel y 2s inside right until it fetches up against the yp ~ - 





DI 

1 emery 
e pattern 
ther tools 
k may be 











down to any required 


angle: an adjustable gage is furnished with 
this table. The bearings are dust-proof and 
d le for wear. With the machine 

fur ied two disks and also a press 
vy means of whi e sandpaper may be 
pressed on smoothly The countershaft is 
provided with 10-inch tight and loose pul 
ley nd has a 14-inch pulley for driving 
the arbor Phe machine is built by the 
Rowbottom Machine Company, Water 


George Wilkinson, in 


a papel read be 


fore the Leeds Section of the Institution 
of Electrical Engineers, referred to the 
Willans & Robinson steam turbine, saying 
that the makers were prepared to guaran- 
tee, with high-pressure, superheated steam 
and a good vacuum, a steam consumption 


not exceeding 17 to 18 pounds per kilowatt 


hour in a 1,000-kilowatt turbine coupled 


This 


5 pounds per 


to an alternating-current generator 


is equivalent to 12.75 and 13 


horse-power hour. 





The Day exercises of the 
Thomas S. Clarkson Memorial School of 
Technology, Potsdam, N. Y., will be held 


Monday November 30 


Founders’ 


evening, 





Personal. 
Robert O for 
Central Railroad of New Jersey 


Cumback, several years 
with the 
and now located at the Elizabethport shops 
the 
of superintendent of the new plant of the 
Pedrick & Ayer Company, at Plainfield, 
ne I 

At the Washington meeting of the 
\ssociation, Jno. A 
of 


on special work, has taken position 


Na- 


tional Founders’ Pen 


ton, who has been commissioner the 


association, resigned and at a banquet Mr 
Penton was presented a diamond ring by 
the association. QO. P. Letchworth spoke 
behalf of 


very high esteem in which Mr. Penton was 


on the donors, expressing the 


held by the officers of the association 
J 


tributor to our 


Strong, who is an occasional con- 


columns and has recently 


National 


Cash Register Company and afterward as 


been in Ohio connected with the 


arious manu 
facturing New 
York and is the manager of the New York 
office of the Chase Machine Company, of 
Ohio, 


traveling representative of v 


concerns, has returned to 


being at 130 
Machine Com 


manufacturing 


his office 
Che Chase 


make machinery for 


Cleveland, 
| iberty Street 
pany 
electrical cables 

John Calder, who has been 
W. Hunt Company as its 
left 


executive eng! 
Ilion, N. ¥ 


the man 


neer, November 14, for 


where he connected with 


igement of the Remington 


lvpewriter 


Company. Before leaving, a few minutes 


before the noon hour, members and 


he c 


em 
plovees of t around 
his de sk 


of a handsome silver loving cup suitably 


mpany gathered 
to participate in the presentation 


inscribed. George S. Humphrey presented 
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with a few 


the 


the token to him, appropriate 


remarks, esteem in which 


he Was 


expressing 
held both professionally and per 


sonally by the donors 





Obituary. 
N. Skinner, inventor of the well 
New Brit 


Skinnel 


Jame 5 


known Skinner chuck, died at 


November 8 Mr 


served in the army at the beginning of thi 


ain, Conn., 


Civil War and then became a contractor 
n the Springfield armory. Later he was 
1 contractor in the works of the Howe 


Sewing Machine Company, and from there 
he went with the E 
Windsor Locks, 


he remained fourteen years, during which 


Horton Company, of 
builders of chucks, where 
time he took out several patents relating 
to chucks. The manufacture of his chucks 
was begun in 1880, and in 1887 the present 
Skinner Chuck Company was organized, 
with which he has since been connected as 


He 


lines 


superintendent and_ director. made 


numerous inventions in other and 


was widely known as a skilled mechanic 





Commercial Review. 
New York, Monday, Nov. 16, 1903. 


Che past 
one in the iron and steel industry, nearly 


week has been a momentous 
every department of it furnishing some de- 
Of primary impor- 


the Na 


\ssociation 


velopment of interest 
the 
tional Machine 


tance was announcement by 


Tool 


of the maintenance of present prices, 


Builders’ 
and 
similar decision on the part of the makers 
of structural 
Official 
the 


material, plates, and rails 
pronouncement was also made of 
the of 


to 1.30c. base, per 100 pounds, Pittsburgh. 


reduction in price steel bars, 


\lthough only’ a few days have elapsed 
since these items of news were promul 
gated, evidence is not wanting that they 
have already had a most salutary effect 
In machinery circles the news of the re 
afhrmation of the price of machine tools, 
was received with elation It has been 
generally known that for some time past 


machine tools have been 


many orders for 

held up because of the belief that lower 
prices were inevitable, but now that all 
doubt on this score has been removed, ma 
chine tool men think many of these will 
shortly find their way imo the market 


Before the conclusion to continue the pres 
' 


machine to reached, 


ent prices of Is was 
it was preceded by a most thorough dis 


cussion of every phase of the subject, and 
the opinion was unanimous that there was 
nothing in condi 


present or prospective 


tions to warrant reduction 
But a fact 
the Machin«e 


was that if 


any 
most strongly emphasized at 


the machine tool plants of t 


Builders’ convention, 


he 


] 


country are to be run at full capacity, an 


, , 
increase in foreign trade was an absolute 


necessity; or if orders from this source 


did not come up to expectations, two alter 


natives suggested themselves: First, the 
output should be on a parity with the 
orders; and, secondly, either working 
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forces should be reduced outright, « 
the men kept working but on a red 
schedule. All of the papers re id at 


convention, as well 


ywwed thet 
} 


stated 


which foll 
have 


The question of 


in for more attenti 
There was no diss 
that the time fo S 
cultivation had ar 

kinds of views exp 
of its possibilities 

the convention wh 


Phes 


the eminent superio 


the matter 


1 


made machine tool, 


was needed to make 
out the world, 


ed out, and a practic 


was that 


s the discuss 
n, ntioned what 
e export tr ide < 
an anything « 
ent from the opin 
earnes ind energ: 
ved Chere were 
ressed on the subyj¢ 
There were some 
‘ ‘ 
» SAW ( al Salling 


based their belief 
rity of the Amer 


1 tl 


and said that a 
it a fixture throug 
its merits be poi 


al demonstration give 


of them wherever possible. There wet 
others who were not quite so sanguine 
These contended that while America: 
manufacturers of machine tools have bee 
practically idle abroad during the past fe 
years, so far as regards looking for o 
ders, their foreign competitors have n 


only been busy marketing their output, bu 


also had been even 


in utilizing every 1 


more busily engag« 


mprovement made 


us in machine tool construction, and we 


machine 
to 


turning out 
resemblance 


who argued in this 


the marked advantage f 


those 


, 
striking 
here Thos 


also alluded t 


*s that bore a 
made 


strain 


reign manufactu 


rers had in the cost of labor, and conclud 
ed their remarks by stating that it w 
only by the display of the greatest ente 
prise that our foreign machine tool trad 
can be made remunerative. But those wl 


expressed the two \ 


ews we have narrated 


agreed with Mr. Davis that we had o1 
great advantage over foreigners, and t 
was that we manufacture in large num 
bers, while they manufacture a large va 
ety, so that we can produce special li 
cheaper than they could many lines. It wz 


also the sense of the 
land was the best 
American tools, and 
est competitor in int 
Continent 


As 


trade, outside 


to the outlook 
contained in what w 
everybody believed 
had 


unanimity 


the depression 


was also 
improvement that w 
bring trade up to 
attained during 


thought that the best 


ed, at least for a ] 
trade Great stress 
sity of refraining 


which the manufacture 





convention that Eng 
field r 
(Germany our strong 


roducing then 


een passed | \ 
in the belief that 
ould take place wo 
the high-water m 
vast Tew years It “ 
tna could ve expe 

e while, was a stea¢ 
\\ be! ad n the nece 
from cutting pric¢ 
rers at the conventior 


agreed exerted more of a baneful influ 
ence on gt trade than anything that 
could be ned, as every concessio1 
given made their profits so much less, and 
at the same time made the buyer think and 
inquire whether he had placed his order 











the best idvantage conditi s vhic 
uld not « n where niform prices 
revailed 

Che determina ) to m | e price 
f structural 


surprise, as ever ose who ha say in 
e matter had placed themselve 1 rec 
1, a few days pl t t eductions 
ad \Mlachinervy men are par 
\ is t Ser } the 1 t ds 

lo toward providing f t] 
ghway requirements, for with 
TS or the way, pur sing 
ot 1 position to considet 
ol propositions which have been 





disposition 
Mors 


helved pending theit 
] ors of t 


The credit he Iron 
Works, in Brooklyn, N. Y., which recently 
vent into bankruptcy e now engaged in 

ving a special trustee appointed t 0k 
Iter thei terests \t the mie the 
works became involved difficulty it was 
\ dely announced ] it labor troubles were 


the sole cause of it However that may 
be, we have been informed that poo! bus! 


management and internal di 


had considerable 





] } _ “sale ] 
would seem so by a circular ad 


a New York law firm to the creditors, in 


which th 


le folowing appea&rs It has 
been frequently stated by tl representa 
tives of the company that its financial trou 
bles were caused by the various strikes in 
its plant, but we believe an examination 
will show that large losses were sustained 
under unprofitable contracts 
Mention was recently made in this col 
umn of the improvement and _ equip 


Gear & Machine C 
Philadelp] 
Mr. Frank 
company, was f 
of Tra 
Pittsburgh. It 
Machine Com 


ment of the Earl 


anv's lant ba 
pany piant, in 


the 


cus pany 
CHICAGO MACHINERY MARKET 

The consensus of  opinior mong 

Western machinery houses is that they 


have nothing ¢ f 


gard to the present trade There is a 
difference of opinion, but iverages up 
fairly well. Thu ne Canal street repre 
entative remarks that in October he hap 
pened to catch mors than his proper pr 
centage of the current trade, but that s 
far in November he had 1 een doing 
uch His neighbor said October trad 
as nothing but dull, but tl the past 
veek or two was developing quite an 
f briskness, the inquiries being | fron 
he city and from the country On the 
hole r is been some ] mnpr ( 
lent in the de nd for machi ls fo 
e first half of Novemb compared 
ith September or October And this im 
rovement mus ve chronicled in the face 
f the fact that salesmen are told by many 
rospective vers that the latter will now 
uit unt ft January 1 before making 
templated purchases 
It is main p up business, with ar 
( S r for several thous nd dol 
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Shafting = 


V r«& ( i 
et un I I I I 
$2,000 $4,000 m 
listinctively f t 
\ few equit ' ; ) 
i One of sing ( f ( 
vile sines ‘ \ 
ip dozen shop ‘ 
nobiles in an exp el i" p 
tal { Sso00 « \ ¢ 
ind drill complet 
severa 110n ) I 
course f 1 ve Several of th lute 
tfits have be purchased tf 
otf work during the past few wee 
\t a meeting of ¢ SOK ry d 
working machinery manuf rers, hel 
st weel Et ( { there w 1 in 
formal discussion as to the ndition 
tt ice One mp rta pl «] ng } ¢ 
contessed 1 decline of 33 per cet 
Ss trade Orher Ss ey < ild SCarcely 
notice inv d trerence he vy nik \I vd 
erate declines were noted b 1 othe 
manufacture And when the es for 
1 shrinkage 11 e business were d sed 
no adequate explat m was tI ming 
It was observed t the nks were 1 
heavily aded up w con ( paper 
that the rule was f buyer t pav ¢ 
for the tools they ugl dt 
vere ) ire 1 ec PD I I 
hat the Western farmer had at ndance 
t money, | he comment was made tha 
he was not letting go of ( ( rea 
S ad beet \ I I er: ve 
past It { ‘ é lat \ 
er ment lhy } t t , 
Quotations. 
New } I y, Nov. 16, 1903 
New Yor rid for Nor 1 nd 
Souther ! I eal re 
nominally { 
Northern 
No. 1 X $15 75 (a$i6 25 
No. 2 X 25 (a 7 
No. 21 175 @ 15 25 
So er! 
N Four 75 (@ 14 25 
N 2 Fo \ 5 (@ 13 75 
N 3 Foundry I2 75 @ 13 25 
N } Foundry I2 25 @ 12 75 
Bar Iron—B es—Refined 
. Sof p I 1.45 pw 1 
st B ( S (00d 1 ir 
f / 7 ey T co i 
— 


New Catalogs. 


& M hine Works, Ande 


son, Ind Burger g nd gasoline engine 
hit-and-miss 1 types Spec 
attention is « ed l idaptation of tft 
Rites governor to tl itomatic engine Oxo 
pp. 32, paper ver wit ittractive desig 
I] ated 

Cochrane-B M ! Works Rochestet! 


N. ¥ The ¢ ne-DBly niversal shaper 
with desecriptior na ij rations of its con 
struction and d gr nd w 1 photographs 
showir ! ‘ ! work of a diffi 
cult nature that I done with this ma 
chine ox pp 10 

The J. Morton Poole ¢ pany, Wilmington 


We have 


De] df this company a 
circular showing new ne f vertical bor 
ing and turning m These are built In 
6, 7, S and 10-foot nd it is announced 
that the mpany pre ng to build larger 
sizes of regu and exter n boring mills 


Putnat 
Mass Machine 0 in ding f 


Fitchburg 


ull lines of 


engine and gap the | ners, shaping ma 
chines, bolt cutters ipright drills, slotters 
milling machine et » railroad shop 
tools, comprising whee ithes, axle lathes 
hydraulic whee presses ir wheel boring 
machines, et« 6x0, py lt Illustrated 


Sawyel cr Works Cleveland, Ohio 


Kiverything in Gear ¢ ny is the title of 
a catalog issued by tl company, containing 
pric lists ¢ f 1 and unfinished spur 
beve I ‘ \ nd sj} il gears, in iron 
and brass i ! \ ! I raw hide and 
miter gears, | nterr gears and ste¢ 
er chain X77, Pp paper Illustrated 
Cincinnat 0 us & Shear Company 
Standard ng nd d ‘ punches and 
shears ho nta puncehe special triple 
punch I I machines ete 
singl d nd hive geared powe 


boiler ro 


Short Stor \ nade I in llolley 
the ti i from thi n 
pany ! biographi« 
sketehe f I vhich the Wy 
man & ¢ don ¢ I | h in place 

i eg i rt I mited number « 
thes } na v it ha 
been I 1 nd ! Ihe f ti 
prey s ed n iV Tt print 


Manufacturing Company 


1’) ‘ Rn. I \\ have received from 
! ’ log devoted ts No. 1 
niv s nd grinding machine rh 
! | ‘ l di ng and trating th 
machin nd ‘ i eatise on i 
Is Many given whi 
show tl ‘ ne W k that can | 
y ind nd ' ‘ d of setting the 
machin Ihe italog we gotten up and 
nd | I 6x, pp. 102, pa 
re 
(‘inecint Ml me (‘ompany Cinein 
nati. Ob I ght d ng and tapping ma 
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chines, ranging in size from 21 to 42 inches 


swing, belt or motor driven. Each size is 


illustrated Special illustrations show the 
heavy pattern upright drills as fitted with 
compound tables and geared revolving tables. 
Particular attention is called to the geared 


tapping attachment, with which about half of 
the drills built by this company are equipped, 
fully and illustrated. 
paper 


and which is described 
Gx, pp. 36, 
New 
job. 


with 


Drill Company, 
OMpressors ; No. 
catalog No. 3A, 
illustrations 
termed a 


Ingersoll Sergeant 
York Air ¢ 
This is a reprint 


catalog 
from 
and 


t} 


he addition of new 


to date It is 


some 
bringing it up 
Edition,” 


tables 


and is issued merely 
this 


catalog on air 


Pemporary 
matter on subject un 


the 


catalog 


to supply 


til the appearance ol new 


which is one of a series of new 


< OULPLressol 5. 
above company 


112, 


catalogs which the 


standard 
is preparing for publication Ox, pp 
Iully 

Che Carborundum Company, Niagara Falls 
N. ¥ “Carl title of a par 


ticularly received 


paper illustrated 





orundum” is the 


handsome catalog we have 


from this companys Besides dealing quite ex 


haustively with the manufacture ot 


process of 


illustrations ol 
Niagara 


carborundum, giving typical 
+} 


he methods plant at 


information re 


used and of the 


he cacalog much 


Falls gives 


garding the use of carborundum wheels and 


carborundum products generally, tables ot 


sizes and price lists of which are included 
The half-tone illustrations are first class ; 
the book is printed on coated paper, in two 


olors Copies of the catalog will doubtless 


be prized by all who are interested in car 


borundum 61,x9, pp. S5, paper, with pleas 


ing cover effect 


Manufacturers. 


lhe Lyon Iron Works, Greene, N. Y will 
enlarge their plant 
rhe plant of the Ithaca (N. Y.) Brick 


Company is to be enlarged 


llerkimer, N. \ 


Desk 


build a 


Company, 
factory. 


Horrocks 
proposes to 

The Allen Power Company, Westfield, Mass., 
a power plant 


mill of A. H. & Cc. B 


is planning for 


The Alling, 


woolen 


Derby, Conn., has been damaged by fire 

Joseph T. Price, West Chester, Va., is well 
along with improvements ac his machine snop 

G. Uf. Bear & Co., furniture manufacturers, 
Allentown, Pa., are planning for a new fac 
tory 

It is understood that Messrs. Parks, Aber 
deen, Wash., propose to build a large paper 
mill 

rhe Trent Tile Company, of East Trenton, 
N. J is preparing to erect another large 
plant 

lelix A. Jacobs, Columbus, O., has been 


planning for a factory building to be erected 


to lense 


rie emery mill of Symanski & Jacques, of 


North Tonawanda, N. \ will move to Bald 
winsville 
The Norwich (Conn.) Belt Manufacturing 


Company has awarded the contract for an ad 


dition to its tannery 


rhe Tennessee Manufacturing Company, 
Nashville, Tenn., proposes to purchase mod 
ern textile machinery 

The Ilanna Paint Manufacturing Company, 
Columbus, O., within the next year will spend 


$20,000 for an addition 


built 
Rockford, 


to the plant ox 
ci., 


An addition is being 


cupied by Cormack & Co., 


gaso 


line engine manufacturers 
The 


poses to 


Railroad Company pro 
and machine shops at 


Pennsylvania 
build 
Kiskiminetas Junction, Pa. 


repair 
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An industry to be known as the Downing- 
town Horse Shoe Company may be _ estab- 
lished at Downingtown, Pa. 


The Muneie (Ind.) 
sidering plans for the construction of a paper 


Pulp Company is con 


mill, to cost about $500,000. 
It is reported from Bessemer, Colo., that 
the West Cement Company, incorporated by 


Mr. Bowen, will build a plant 





The building of the Belmont (Flour) Mills, 
Murfreesboro, Tenn., has been burned and 
will be rebuilt on a large scale. 

SS i hester, California, Vé is about to 





buiird at Marehland, Pa., a brass 


make some railroad specialties, ete 


foundry .o 


The Carnegie Steel Company will spend 
some $500,000 in mill and furnace improve- 
ments at Newcastle, Pa., or vicinity. 


Ala., have a 


hinery 


plant of a 
with 


Insley, expects to 


brick ma manufacturing company 


Which the Board of trade is in touch 

The Berkshire Street Railway Company, 
Pittstield, Mass., has broken ground for a 
roundhouse with a small machine shop. 


addition is to be made to the 


Ilalton’s 


A four-story 
manufactur 
Philadelphia 
Manches 
Matchett 


manufactur 


factory of ‘Thos. Sons, 


ers of jacquard machinery, ete 


A factory which is being built in 


ter, 
Brothers, of 


will be occupied by 


Paterson, N. J 


Conn., 
silk 
ers 

A machine shop 
at Webster, 


rebuilt 


owned by HIlarry M. Smith, 
Md., which was destroyed by tire, 
rhe 


will be new will be 80x60 


feet 


shop 
O., that Fred C 
Ebner and others have organized 
build a 


It is stated at Columbus, 
roelle, G. F 
a company to 


$65,000 artificial ice 


plant 
The 
which 


Mining & Leasing 
Lincoln 


of Gillett, Col., is expeeted to build 


Lineoln Company 


is operating on mountain, west 


a cyanide 


plant 

Kk. Aber, representing a Chicago com 
pany, will build next spring a three-story fac 
tory for making fruit baskets at Benton Har 
bor, Mich 

Wyman & Gordon, Worcester, Mass.. have 
awarded the general contract for a_ drop 


GOUXGS feet, to be built in 


forging building, 

Cleveland, O. 
The 

facturer of 


Ilays Manufacturing Company, manu 


krie, 


addi 


and water specialties, 


fas 
I’a., has received permission to build an 
tion to its plant 

Iline Lumber ¢ 
and Blue 


has purchased a 


(office, 
Chi 


saw 


kdward 
Lineoln 


ompany 


street Island avenue, 


( site for a big 


ago, Ill.) 


mill in Wisconsin 
Frank Voigtman, 125 Ontario street, Chi 
cago, who is understood to be a cornice manu 


facturer, plans to build a factory, 150x100 


feet, to cost $45,000 

The Hoyt Metal Company, 4155 Clayton 
avenue, St. Louis, Mo., has received bids for 
the construction of a $38,000,000 plant for the 
United Lead Company 

Five lots in Boston, Mass., have been sold 
to the F. M. Hoyt Shoe Company, of New 
Ilampshire, who will improve with a new 
building for occupancy 

kx. C. Vermillion of Cleveland, O., has been 
in Streator, Ill, looking over the affairs of 
the street railway company It will probabiy 


install a 5,000-light electric plant 

Pater 
for an 
completed by 


$7,140 


silk manufacturers, 
awarded the contract 


mill, to be 


Fairhurst & Co., 
son, N J., have 
addition to their 
February 15 It 


cost 


will 

At Baltimore, Md., it is 
Philadelphia, Baltimore & 
road Company will build a 


the 
Rail 
and 
$100,000 


that 
Washington 


stated 


roundhouse 
machine shops at a cost of about 
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The Harroun Commission Company, Kan 
sas City, Mo., has bought the Sun elevator in 
the East bottoms, and will increase the capa 
city from 150,000 to 800,000 bushels. 

A $90,000 water plant is to be built for th: 
town of Rutherford, N. J. The Mackay Engi 
neering Company, 149 New Yo 
city, is to be making plans. 


Broadway, 
understood 

The Marinette 
practically 


(Wis. ) 
closed a deal for 
a sawmill and at ¢ 
rebuild the 

Will Neihart, ot 


to open a plant in 


Lumber Company h: 


the purchase 


lands rivitz It expects 


mill and make many changes 


Isvesville, O., has decide 
Martins 


tools used in bottle 


Ferry for tl 
factorie 


orner Wa 


manufacture of 


It will be located in a building, « 


nut and I irst streets 
Ilobson & Co., Manufacturers of agri 
tural implements, ete., located at ‘latam 


land ne 


understood, the 


Pa., and elsewhere, have bought 


Easton, Va., on which, it is 
intend to 

The 
Milwaukee, 


build a new plant 


Box & L 
Wis., is 


be erected in the 


enterprise imber Compan 


planning for a plant 


the col 


Menominee valley 
120x400 fee 


The factory will be 
and 


ing spring 


two stories, cost $100,000 
and 
added to the 


Manufacturing 


A 50x120-foot foundry 20x50-foot pa 


tern shop are being plant of tl 


agricultur: 


additio1 


Colean Company, 


Il] kurt 


are contemplated for the spring 


implements, Vleoria, her 


Work on the addition to the plant of 
Ingersoll Milling Machine Company, Rox 
ford, Ill., is well along rhe building is to 
of concrete, GOX200 feet The plant is 
have a new engine of 250 horse-power 

rhe Ilwaeco (Wash.) Mill & Lumber Co! 
pany has been organized, is building a sav 
mill and will erect a planing and = shing 
mill in connection and later contemplate 
placing a dynamo for lighting the town 


American Ma 
114. Liber 


arranging 0 


understood that the 
export ¢ 
York city, is 


It is 
chinery « 
street, New 
a plant for the 


ompany, 


manufacture of sawmill m 


chinery, probably at Hackettstown, N. J 
New plants at Pittsburgh and Altoona, Va 
are about to be built for the Vintsch ¢ 
pressing Company, of New York cits 
lighting The Pittsburgh plant will consis 
of a structure, LISx52 feet; a gas holder, ¢ 
The Ferracute Machine Company, build 
of presses, et Bridgeton, N. J., which 
centiv lest its plant by fire, is erecting ten 
porary structures for its business, until a1 
rangements for a new plant have been made 


rhe Iceless 
Pa., hopes 


Refrigerator Company, Butle 


establish a plant manu 
tors A « ympa 


incorporated with a capital stock of $40,000 


John Youkins is president; J. M. Wethera 
secretary, and J. C. Hoch reasurel 

The Philadelphia Rapia Trans Compal 
will build, next spring, a large powe lant 
Beach street, adjoining its present one I} 
Westinghouse Company, of Vittsburg i 
work on two of the largest steam turbines 
ever built, for installation in the plan 


New Corporations. 


Scandard Pattern Company—-Capital stocl 
$5,000; treasurer, Wm. McLean, Pittsburg 
a Directors Henry FP. Gazzam, Geo. | 
Burton, Wm. McLean and others 

The Rosedale Foundry Company, a Penn 
sylvania corporation, has increased its capita 
stock from $100,000 to S200 000 

American Copper Goods Company—PDPrin 


pal oluce, 259 Washington street, Jersey City 


rv. J 


capital, 


manufacture copper goods 


Among the 


objects, 


$500,000, incorporators 


Thomas P. Hornsey and Edward Miller 


York city 


are 
New 
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A Chart for Calculating the Strength of Shafts 
and Pins. 


BY GILBERT S. WALKELI 


The accompanying chart, Fig. 1 ! 
tended to simplify the work of calculating 
the strength of solid shaft nd pir u 
jected to transverse bending tor 
hear, or any coml ! f these for 

Its construct ‘ he four 
to be very simp t] 12 \ I !) 
pear so at first | ed 1 the 
reader knows how t L1¢ te the pplied 


know! It mily at has been , 
in the usual way tl t t come 1 
use 


of the chart Phe rked ss ( 
cubic parabolas ot the t O.186 MM 
and they give thre relat 1 ctw dl 


eter, bending moment and unit stre 


pins, etc... where there 1 Shear or tot 
sion on the section subject to the max 
mum bending moment he diametet 1 
the pin d in inches is read on the vert 
scale. the bending moment M ; 
pounds is read on the horizont ile 


and the unit stress s in pounds per square 
inch is read by interpolating between cor 
Secutive curve Phe uppel urve marked 
with values of s in parentheses are merely 


continuations of the lower set with th 


horizontal scale contracted to one-tentl 
Hence when the curve having thei 
values of s in p rent] ‘ ire used. t 


divisions on the AJ and ile must he 
taken to represent ten tit 
; 


also indicated in parentheses 


Now with the aid of these curve tf we 


know or assume any two of the t 
quantities d, M and s, the remaining om 
can be read off at the point of intersection 
of the lines representing these two. Thu 
suppose that we have a pi 3 inches in 


diameter, supported at the ends, 6 inchs 
from center to center of supports, with 
load of 28 tons distributed over its lengtl 


ind we wish to know whether or not it i 

sa fe The bending moment midway le 

tween the supports will be V/ ig Pl 

Q 28 2,000 6 42,000 nel 

pounds On the horizonta cale_ find 
] 


VM 42,000, and on the vertical scale fine 


d 3 inches; the point where they inte 
sect lies on the curve 16.000 Phi 
means that the unit stre n the pin will 
be 16,000 pounds per square inch, or about 
what usuall llowed for ld steel ut 
der a dead load. But suppose this pin ’ 
part of a machine I ( t where the 
vad is not dead but subject to sl | ind 
on this account a unit str f 8,00 
pounds per square inch is as large 

considered ile Then on the hor mta 


scale find M 42,000, tollow the line rep 
resenting this value 


with the curve § § O00 nd trom t 
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have to be increased to this diameter. But 


suppose that for the sake of standard 


manufacture we prefer to make the pin 4 
the 
follow this line to 


inches in diameter. Then on vertical 
-cale find d 


the right to its intersection with the curve 


4 inches; 


s 8,000; then follow a_ vertical line 
downward and read on the’ horizontal 
scale, M 50,500. This means that the 


same pin can be used for larger machines 

in which the bending moment does not ex 

ceed 50,500 inch-pounds, or the distributed 
load can be 

8 M_8 X 50,500 

/ 6 
When we shaft 
sion the lower half of the chart comes into 


= 67,000 pounds. 


have a subject to tor- 


use. Torsion applied to a shaft produces 


shearing stresses in the metal, and the 
shearing unit strength of most metals is 


only about two-thirds of their tensile unit 
This ratio is represented by r, 
the 


strength 


which is used on the chart to avoid 


of two values of s, one for tension and 


use 


one for shear. 


Suppose we have a shaft running at 150 


revolutions per minute and transmitting 


So horse-power. The bearings are to be 


turned down to a diameter of 27g inches, 
and we wish to know if they will then 
have sufficient strength to resist the tor 
sion. 80 H.-P o 33,000 12 inch 
pounds per minute; 150 r. p. m 150 


27 angular velocity, and the torsion mo 


ment 


] __ 80 X %3,000 XK 12 __ 
150 X 27 


33,600 inch Ibs. 


torsional mo 


of the methods 


Having calculated the 


ment as above, or by any 
given in the hand books, look on the ver 
tical scale on the lower half of the chart 
and find 7 
low a circular are around to the right to 


33,600. From this point fol 


its intersection with the diagonal line 
) 67 or other chosen value of this ratio 
From this intersection follow one of the 
vertical lines up (through 25,200) to 
its intersection with the horizontal line 
d 27, inches. This intersection lies 
between the two curves s 10,000 and 
s 12,000. Estimating the relative dis 


tance from each, we find that s is about 


10,800 pounds per square inch. This is 


the equivalent tensile unit stress. The ac 


tual shearing unit stress is of course 
67 X 10,800 7,200 pounds per square 
inch. 


By reversing a part or all of this pro 
cess, as in the first example, we can deter 
mine any one of the four quantities d, T 
s,r when the other three are either known 
or assumed 

When there is both torsion and bending 
moment on the same cross-section of shaft 


the process is a little more troublesome 
because we cannot be sure whether the 
tension or shear will control. So it be 


comes necessary to solve the problem by 
two methods and then use the result call 
the shaft For 


suppose we have a geared countershaft as 


ing for larger example 


CUrve 
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shown in Fig. 2 and wish to design the 
shaft for a working tensile stress of 9,000 
pounds per square inch. First consider 


ing the shaft at the center of the bearing 


b Assume, for the sake of simplifying 
the work, that the bearing is very short, 
in fact has no length at all but is a mere 
knife edge; then the torsion 7 10,000 


pounds 38 inches 380,000 inch-pounds 


and the bending moment 1/ 10,000 


i — 


10,0000 











Jhg »< 6 i 
b c d 
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a 

FIG. 2. GEARED COUNTERSHAF1 
pounds g's inches 95,000 inch-pounds 
Now on the chart find 7 380,000 and 
/ 95,000 on their respective scales, 


using the figures in parentheses on both 


scales, because otherwise the value of 7 
would exceed the limits of the chart. From 
the point of intersection of these two 
values follow a circular are to its intet 
ection with the VW axis at 1] 392,000 ; 
then find a point on the J/ scale midway 
S 
| 
ith 
e 
10 
> 
6 5 
Av 
| | 
f | | Midw iy between 3a 
| | Midway between 8 an 
—™ >| 
| él 
° Sd oe @ — 
10 1} 4 9 93 8 7 
/ i 
/ 7 
m% 
be Li 
/ 
° y 
7 Vi 
ri 
° 4 
2 
FIG, 3. PROCEDURE FOR LARGE BENDING 
MOMENTS 
vetween this and the first point ./ = 95,000 
This new point will be at 1/ 244,000 
From this point follow a vertical line 
upward to its intersection with the curve 
s 9,060, using the curve having its value 


f s in parentheses so as to agree with the 
values of M and T in Th 


9,000 is not drawn on the chart 


parentheses 


mit we can readily see that it would be 


wout between the curves \) 


midway 
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10,000 and s 8.000, which are draw 


From the intersection with this imaginar 


curve follow a horizontal line to the Ik 
and read on the vertical scale d 6 
inches. This is the method indicated 
Fig. 3, and gives the diameter requit 


to be safe against failure by bending und 


the combined 


forces, but to be safe agai: 
off a 


necessary. 


larger diamet 


This mt 


failure by twisting 


may or not be 


be determined by using the method in¢ 


may 
cated in Fig. 4. Find the intersection 
M 95,000 and 7 380,000, as befor 
from this point follow an are of a cir 


(marked 392,000) around to its inters« 


tion with the diagonal line r 67; fro 
this point follow a vertical line up throug 
\/ 293,000 to its intersection with tl 
imaginary curve s 9,000; then follow 
horizontal line to the d axis and re 
d 67, inches. This value of d is 3 in 
more than that obtained by the first met 
od, which means that the shaft would f 
by twisting, and not by bending 

Thus far the direct shear R 10,00 
pounds has been neglected. The value « 


d obtained by the first method is not per 


ceptibly changed by taking R into a 


count, but in the second method its valu 











will be increased somewhat lo corre 
this. calculate 4 Rd f 10,000 
6.88 17,200. Now from the interse 
tion of MV 95,000 and 7 380,000 | 
off Rd 17,200 vertically downwar: 
by the 7 scale, still using the figures 
parentheses so as to agree with the oth: 
work This point will be at M 95,000 
SY 
— ie 
10 rs 4 
- ° 
so) a 4 
av 
} | 
| | 
I POT sj | —— 
re | 
4 
be M | AS 
*~- > 
I 2 
wa '] 
Z| 
L_-» 
6 —_ / 
| 4 Machinist 
FIG. 4. PROCEDURE FOR LARGE 
SHEARS 
] 397,200; then as before follow 
circle 408,000 to its intersection with the 
diagonal line r 67; then a vertical line 
VU 304,000 to its intersection with the 
curve s 9,000, and then to the d axis 


ind read d inches. This will be the 
required diameter of the bearing b 
Now 


point ¢ 


the 


force o1 


section at 


The 


consider the cross 
under the pinion 


the pinion teeth will be 
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: 10,000 Ibs. & 38 inches those not in parentheses at another This Cores for Aluminum Castings. 
P= : 42,200 ibs. ‘ : : s ' ’ 1 1 : 
g inches appiules to all the figures on the chart ex \s everyone who has ha 
] ] ] : ] lasat svttt ‘ ‘ ’ ; ‘ ' 
the reaction at d will be cept the values of d and r, which have b u s aN ery . 
pag: : es 
. : one set of values. Another source of mis age takes place u ‘ nd t 
R = 421200 Ibs. X 46 inches_ _ , Ibs , , ; 
—_ a : — = 32,400 IDS. takes is the necessity of taking the meat reason cored worl ften trouble 
46 inches + 14 inches die ne 
: ; of two points on the J/7 axis in the first) turn out. In the molds car 
the bending moment at c will be M , ; ;, ; F aS 
l l | method but not in the second, and of us to have » hard rat ng, an 
32,400 pounds xX I4 Inches 53,000 Inch , ' ; 
524m I 4 4. ing the diagonal lines r in the second them as porous as possible, 
pounds; and the torsion will be the same as ' ' ae é 
é : : method but not in the first remembered it the me 
before, 7 380,000 inch-pounds. Having , — , ? ee 
: Judgment must be used in choosing the from the mold, and unt Ss rigid 
calculated Fk, \/ and T as above, or by othet a aie gy reer} 
é ving unit stress This must never be more jections there is not much fe f the 
methods given in the pocket books, look é , es hr SEN a ie 
: ; than one-fourth the ultimate strength, and ng tearing or tra g. On 
on the chart and, following the first = ; i. t ; ; 
; this must again be reduced to allow for hand, the n rinks « 
method, find the intersection of J/ ; , ae 5 ae ; erie 
: , the fact that a suddenly applied load pro- anc, if thes ’ ric compre 
$53,000 and 7 350,000, using the higures - ° 1 h] 1 . _ ‘ 4 . 
; . Soaks duces twice the effect of a dead load, and IpDie, as the meta rac ea 
in parentheses on both scales; then foliow , ee a. os eee 
allowances for contingencies may reduce — tractures, 1 thus sp y ol 
a circular arc around to its intersection = ; “nanan a ali Mili Bali ae ae 
; the working stress to a twelfth of the the casting e large e bulk ot 
with the MW axis at M 591,000; then tga a ee Sree 
ultimate stress meta he ( he ; 
find a point midway between this port ae “ , ; 
: ‘ The following summary gives the pro rigid core ius r 
and the first one M 453,000; from this ; ext . .— 
; . cedure in brief form: NtO CONST 
point 522,000 follow a vertical line ieee , rh i ip 
To find the diameter of a solid shatt we WT! IS CNP 
» the curve s 9,000 and a_ horizontal : ; i ee Sewers 
> : , when the external forces are known and ments m regard ( c or cor 
ne to d 83g inches. Correcting this : 1 * - : ae 
: : the fiber stress assumed, locate the points ind with ordinary Md cores has toun 
for the shear K 32,400 pounds, '; Kd ee ; Se eee 
a : on the chart in the order in which they that weak mix ( ( d new san 
32,400 pounds * 83 inches 07,800 ae a i ial i ad ye ie ete *eD 
: are numbered on the small diagrams we ented a Ipp ( y wit \ ‘ 
From the point on the M axis previously : ‘ pa ae Ro 
: - ‘ When any of the quantities are t lecessary, ve y w 
cated, AM 591,000, lay off 14 Rd ; ' Bo : ; : ae : Li : 
: ; large for the limits of the chart, both thr cores are difhe , d 
67,800 vertically downward by the 7 scale { : ‘ oe er Vee ae oe ae 
7 , 7 and T scale should be multiplied by 10, — plac dd ving to the 
in parentheses. This point will be at in ; , : bene ; © 4! ain 
: ‘ as shown in parenthesis, and the upper \ ew | emed 
tersection M 591,000, 7 67,800, and : ae ae eed ; ; 
‘ , set of curves having s in parenthesis used g 
from it follow a circular are back to thi E . : a Peaks cate 
. If the first and second values d and /? nd, W rye 
M axis at M 595,000; then find the : “at “ait: , ee 
[ differ much, a third approximation should lade with asbesti CW ‘ 
point midway between this and the point f 
- ' eT i ittic tre ‘ vere ! 
\/ 453,000 first found; from this point, Qo. fu | | | 
1 tle { ) 4 
V/ 524,000, follow a vertical line up to - 7 ; : ; : 
" oO-mesn n ( he ( ( 
ts intersection with the curve s 9,000 ‘ TF 4 :; | 1 through t 
issec } g ‘ 
ind then a horizontal line to the d axis eae Shale me 
, » am 4 \ Ceirat GcEree O n oat 
ind read d 8 7-16 inches Crying the ) Wasi : 
second methed, we get for d only 8 1-1 a, : , 
ect | I ( ¢ ¢ ) ( ’ be / mixed with t val mencing wv 1 
inches, after correcting for shear Phis gt ; . ; a aie 
-- ver cel nd going up to 50 pert 
shows that at c the shaft will be most ] ‘ eee my si ; 
likely to fail by bending and its diameter FIG. 5. APPLICATION OF FORCES i, illicit e ?- , 
should be 8 7-16 inches it ae ial ; ena ee 
\t the bearing d we will have R = 32,400 be made, using '4 RD instead of 44 kd pre es Pn a" ; 
pounds, M 32,400 pounds \ 6 inches V/ bending moment in inch-pounds eee Gect nlacs ‘ 
194,000 inch-pounds, and 7 o. On the R shear at same point in pounds | ao Pee ail enies ' 
chart find M 194,000 on the horizontal the force P, Fig. 5, is applied mid brass. after being 
scale From this point follow a_ vertical way between the bearings, 1/ n some case d nowdered ‘ 
ine to its intersection with the curve s i: Pland R P. If the fore ws ae Pas fas 
9,000, then a horizontal line to the d axis P 1s applied to an overhanging iat hed wiht ‘ ‘ 1 1 
rik ILC ¢ 
and read d 6 inches. Then 4 Rd end, M Pl and R P. For aa“ esa <tieanii 
32,400 X 6 = 48,600. Going back other loadings calculate 7 and R sme out clean and { 
to the point on the M axis, M/ 194,000, as for ordinary beam 
lay off 14 Rd 48,600 vertically down i] torsion at same point in inch pour d 
ward by the 7 scale in parentheses. From If force P is applied at the perper 
this point follow a circular are back to dicular distance a, Fig. 5, from the 
VW axis at M 200,000, find a point mid center of the shaft. 7 Pa 
way b.tween this and M 194,000, the d diameter of shaft in inch witho 
first point. This will be at M 197,000, allowance for sheat 
from which follow a vertical line to the 2D diameter of shaft in inches. allowing 
curve s 9,000, and then a_ horizontal for shea fracture 1] 
line to d 6’ inches This will be the § working tensile stress in pounds pet ! 
required diameter of the bearing d square incl i tray just ( cle 
In designing new work, it should be re S pos ; ng 2 incl 
‘ } ratio of Shearing strength t 3 2 , : my 
membered that there may be things en S thick, as here vn in sectiot I 
tirely independent of the strength that tensile strength vere inserted centt 
will control the dimensions, such as the Note The results given by this method  diametet Hard cor made purp 
de flection, or the necessar\ surface ot will b the rretically correct by Mert f ordinary nd prod ed tract 
bearings to insure proper lubrication man’s formula when any one of the thre the metals tried t wv tlumi 
In using this chart it must be remem quantities, M, T or Rd,is small. When | f1 
bered that the figures in parentheses must they are all three of about the same mag thin center of the pattern wv ( 


not be used at one part of the chart and nitude there will be a sma!l error n 
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ing was very bad, although with the elas 
tic cores sound castings were secured in 
every case. Of course care had to be used 
to secure the best proportions of the ma 
terials used in the cores, and this can only 
be done by practical experiment. 

Probably there are other materials than 
ashestic that would effect the purpose de 
sired, but the writer was fully satisfied 
with his results, although, had the dry 
materials been passed through a mill after 
mixing, greater elasticity would have been 
secured. 

In all cases the cores should be coated 
with either plumbago or steatite, to pre 
vent the but this 


leaves the holes clean and free from grit, 


metal eating in; also 


which is an advantage outside the foun 
dry. 

Apart from the question of molds and 
cores, however, the question of tempera 
ture of the metal has to be taken into con 
sideration; and while it is necessary that 
the metal should be fluid enough to run 
freely, it should not be over-heated, as not 
only is over-heated metal bad for the cast 
loss of 


Practical 


causes an excessive 


Vay, in The 


but it 
Walter J 


Engineer 


ings 


metal 





Some Multiple Spindle Drilling Machines. 


BY FRANK C. PERKINS. 


In Fig. 1 is illustrated a six-spindle 
movable, radial drilling machine construct 
Oberbilk-Dtsseldorf by the Dus 
seldorfer Werkzeugmaschinenfabrik & Fis 
engiesserei, of Habersang & Zinsen. 

The machine was designed with an open 
frame and has a vertically adjustable rail 
carrying six radial arms. The 
between the two uprights is 10 meters (32 
feet 10 and the 
guided at the ends, can be moved up and 


ed at 


distance 


inches), rail, which is 


down a distance of 2 meters (6 feet 6 
inches ) The radial arms are arranged 
three on each side, and, as the spindles 


may be operated at a distance of 2 meters 


from the rail center, any point on a surface 
iO inches 


dif 


10 meters long by 4 wide (32 feet 
by 13 feet) drilled 
ficulty 

All of the movements of the 


can be without 
tool, 


of the machine, the 
the 


includ 
ing the moving bodily 
up-and-down motion of the rail and 
operation of the drilling spindles. are per 
formed by means of an electric motor at 
tached to one of the uprights of the ma 
chine. These movements are 
of each other and can be made singly or 


independent 


together, and each drilling spindle can be 
thrown in or out of action independently 
by a clutch 

The power is transmitted through the 
pulley, shaft and bevel gearing at the bot 
tom, to the vertical shaft, from there to the 
horizontal shaft the 
through suitable gearing to each pair of 
spindles. To the machine 


is provided a short horizontal shaft, which 


over rail, and then 


move whole 


is carried by one of the uprights and driv 
This shaft 


is connected by means of a clutch with one 


en through worm and wheel 
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of the wheels upon which the machine is 


mounted; the wheel has upon its axle a 


sprocket from which motion is transmitted 
through a chain to a third horizontal shaft 


f the and this shaft 


at the top frame, 
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gearing, two square thread feed screws 
fitting gun-metal nuts attached to the tn 
der side of the slide. The head with the 


twenty spindles is adjusted transversely 


by means of a screw carried by the slide 

















FIG, I GERMAN MOVABLI 


drives by means of chain and sprockets 
the opposite supporting wheel 

The 20-spindle drilling machine shown 
and the 10-spindle tool illustrated 


Manchester, 


in Fig. 2 
in Fig. 3 were constructed at 
England, by John Hetherington & Sons, 
Ltd 


tor 


The 20-spindle drill was designed 
drilling holes in carding-machine cy] 





DRILI 





WITH SIX RADIAL ARMS 


The with conical 


bearings, and provision is made for taking 


spindles are provided 
up wear and also for taking the end thrust 

This machine weighs about 7,000 pounds 
and occupies a floor space 9 feet 6 inches 
Each of the 
diameter 


twenty 
The 


the spindle slide or 


by feet 6 inches 


7 
spindles is 1 inches in 
adjusting screw for 











FIG. 2 ENGLISH 


inders. It has a base of box pattern ma 


chined receive two uprights 


which are provided with ways for an ad 


on top to 


justable and power-operated slide, this be 
ing moved by hand by means of a handle 
a shaft and bevel 


which actuates, through 


20-SPINDLE DRILI 


head has, as indicated, a notched disk with 
locking finger, and after 
are drilled the spindles may be shifted a 


by means of the index 


a series of holes 


certain distance 


plate and intermediate holes drilled if de 
The of the 


sired maximum adjustment 
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transverse spindle slide 1s 2 feet 2 inches 
ind the maximum adjustment and self 
icting feed of the longitudinal slide is 1 


foot 8 inches 


Carding-machine cylinders can be ad 


mitted with maximum lengths of 58 inches 
and diameters up to 5 inches Che base 
n front of the uprights is 99 inches long, 
27 inches wide and 6 inches deep. The 
two screws for feeding all spindles simul 


taneously are driven automatical 


the worm and bevel gearing shown 
For carrying the mandrel on which the 


cylinder is mounted the base is fitted with 


two pedestals, one of which is adjustable 


by pinion and rack to suit different 


lengths. The indexing of the cylinder is 


accomplished by the notched disk and 


lever on the right-hand pedestal. The pro 
us 


on the pedestals as il 


heads 


ecting arms cast 
trated are for carrying special for 
end holes in the card 
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ire 2 ( es 1 a n ¢ iw eiec ( 
motors supply le powse ecess Vy tor op 
erating the macl 


Echoes From the 


TROUBLE WITH BRASS CASTINGS 

Ve had to great Vs i 
bras cast YY ( Cit cy T¢ 
used f were mad p only as dere 
unless wot! va e qui 1 we 
were generally rry tor t when 
\W¢ d l 1 ke I ] Yv cs I il s<il 5 
ng that there ire | ré \ vs to have 
trouble when things n a hurry than 
when they are not, and also that ther 
i@ss time f r carel l ( wal n at uch 
mes 

These preces that n telling ibout 
were round in their genet shape, and 
fre bout 1 t nch in diamete 
Phere was a core o ¢ ly tl g 
then The metal left by core 

















FIG. 3. ENGLISH 
The ten-spindle drilling and tapping ma 


chine shown in Fig. 3 weighs approx 


imately 7,400 pounds and occupies a floor 
feet. The table, 


each 


space 31X25 which 1s 


made in halves, section being inde 


pendent, is 15 feet long and each half is 
5 feet 10 inches wide; the table movement 
Is 15 feet The distance between the up 


rights is 12 feet, while the maximum dis 


tance from table face to spindle nose is 5 
feet 
The bed is made in 


the center and provided with double 


haly Ss, ined along 


ways 
in the bed 


for the tables; a tank is formed 


for lubricant The bed is 14 inches deep 


and measures 17 feet 6 inches by 10 feet 
514 inches over ways 
A chucking arrangement (not shown) 


is provided for drums up to 4 feet in diam 


eter and 10 feet in length. Drills up to 


144 inches diameter may be used and holes 


up to 12 inches deep drilled. The spindles 


IO-SPINDLE 


DRILI 


rom 3-16 to inch thick, except 
small end, where the core was composed 
of a nail about 'g inch diameter and _ the 
metal was 5-16 inch thick his nail was 
oated with a plumbago wash 

Generally these castings came il g ad 


but occasionally, when in an excep 

big hurry, we would get a | t bad 

and they would seem to come bad 

sorts of ways The n eX vrating of 

al these was to have a I MOK ery 1 

and sm th and perl ul i \ 

was done and they were rece g the fina 

test (they had to 1 hig pressure 

when in use}, d to then find it n 

1f them were | ng at the end 

Sometimes it was o1 it of a doze 

nce in a whil mig ) x evel 
\fter having i seve sto g 

enough to fi n order and having 

throw away the largest part of every lot 


cast, a lot made for stock might come 
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the trouble with 
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that it 
(to those 


ertainty, it seems very strange 


wasn't thought of at first who 


only hear of it), but the danger line seems 


o have been very narrow—a careful man 


using a thin wash on the core bench being 


one side, while a thick wash would 


Ol 
give enough leeway to keep things on the 


other side, and any little change of ma 


nipulation by the molder would be given 
the credit 

\ssuming that the brass would shrink 
at the rate of 3-16 inch per foot from the 
time that it set, and that the nail would 
gain 1,200 degrees In temperature, the 
um of the contraction of the hole in the 
brass, and of the expansion of the nail, 
would be less than .003 inch; yet this 
mall size seems to be large enough to 
give molders trouble in some places, al 
though it won't do to talk such sizes to 


me of them 
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him, some time later, that he was about to 
quit to go and take charge of a foundry 
in a distant city, and why he did not ap- 
pear surprised when told that the man did 
not like bossing for that company. “They 
want a molder with all the knowledge of 
a college professor, and can't see why 
about so many of the castings are bound 
Everybody that knows any- 
that 
couldn't run a foundry if you didn’t get 
bad 


tion, and it 


to come bad. 


thing about a foundry knows you 


some castings, explained the situa 


must be a pretty dense man 
that can’t see it. 
Gre 


all the 


nhorns from the country don’t buy 


gold bricks. W. OSBORNE 





A Filing and Indexing System for Drawings—ll. 


BY E. C. DE WOLFE. 


THE SYSTEM. 


\ny drawing being known by number, 


DRAWING INDEX 
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proach to the index were recognized, one 
or more of which might be applicable t 
each drawing: First, the home file num 
ber; second, the branch house file number ; 
third, the subject of the drawing; fourth 
the name of a customer or firm by whom 
The 


index may therefore be considered as in 


or for whom the drawing was made. 


For every drawing 
the 


main sections. 


a card filed numerically in 


four 
there is 
first house 

this 


branch 
filed by 


number in the second section; each draw 


section; numbered 


drawings have also cards 
ing whose subject may be classified to ad 
vantage has a card also in the third sec 
(except the Dodge 


tion; for every firm 


Company and its branches) identified 
with any drawing there is also a card filed 
alphabetically in the fourth section 

The numerical file thus constitutes prac 
tically a counterpart of the drawing files 


themselves, enabling the identification of 












































On one occasion the foreman of the ma- it 1s evident that its place in the files is 
our NoU=678 | al our No U-678 ] 
ny We E. Co, | Special Adjustable Base Plate By W.E.CO. Special Adjustable Base Plate 
their No. 1680 | for 6" §.0. Rigid Pillow Block, Their No. 1680 for 6" S§.0. Rigid Pillow Block, 
Cite 10/2/03 pate 10/1/03 
a 2| _ _| | swe 22 X 22 , ~ ee 
Made From Made From 
Revising U—654 Parchment, Paper Mills Co. Revising Y—-654 Parchment Paper Mills Co. 
Our Order 41144 Riverside, Ind. Our Order 4144 Riverside, Ind. | 
Ordered byP. P2M.CO es Ordered byP, P.M, Ca - | 
Their Order 1234 Their Order 1234 ; } 
Indexed A C 2A By-Wayward Engineering Co. Indexed By Wayward Engineering Co. 
| Chicago, Ill. Chicago, Ill. 
} | 
| 
| } 
} 
| 
Our No U-678 - a } Our No J-678 
by W. E. Co. | Parchment Paper Mills Co. By = =W.E.CO. Wayward Engineering Co. 
Their No 74/0 | Riverside, Ind. Their No. 1680 Chicago, I11. 
pate 10/1/03 Date 10 1/03 
e 22 X 32 =| ee > f- 2, ee Steak iit adic 
Made From Made From e 4 1 Adjustz ble Base Plate 
| Revisns U-654 | Special Adjustable Base Plate Revising §=§. U-6 54 _— sh re J : d ai 
| our Onder 41144 for 6" $.0. Rigid Pillow Block. Our Order 41144 for 6" S.0 Rigid Pillow Block. 
| Ordered ty PS P.M. CG Ordered byP, P.M. CO) ™ 
| Their Order [2% 4 | Their Order QA : : 7 
j Indexed By Wayward Engineering Co. Indexed For Parchment Paper Mills Co. 
Chicago, Ill. Riverside, Ind. 
| 
| 
NUMERICAL OR “A” CARD CLASSIFICATION OR “‘C’’ CARD 
FIRST ALPHABETICAL OR “‘D” CARD, SECOND ALPHABETICAL OR “‘D”” CARD 
FIG. 3. SET OF INDEX CARDS FOR ONE DRAWING, 
chine shop had gone to the foundry and definite and easily found. It remains for the nature of a drawing referred to by 


told the foreman molder to be careful 


about some castings in a certain place, as 
After he 


out, a molder (a fair workman, 


he had only a sixteenth finish. 


had gone 
seem to some) 


incredible as it) may 


stepped up and asked, “What did he mean 


by a sixteenth?” The foreman was nearly 
paralyz.d by the question, but managed to 
find out that the smallest dimension that 
the other man had any idea of was an 
eighth of an inch, and he was not a for 
eigner either. Some of you can under 
stand why the foreman’s face took on a 
curious smile when this man informed 


the index to provide means of determin 
ing with reasonable certainty the number 
of any drawing sought and, if convenient, 
to account for the absence of any drawing 
not to be found in its place. The card 
sy-tem is used, of course, and is adapted 
to all 
dexing, the use of books in any connection 


features of the numbering and in 


with the work being avoided. In index 
ing, the 


for completely 


Intention was to provide means 


identifying any drawing 


number from any important feature of the 


drawing itself as a starting point. In this 


connection four possible directions of ap- 


number without consulting the drawing 
itself, revealing the subject of a lost or 
gi\ 
This file is 


utilized in indicating the number of cards 


misplaced drawing and perhaps thus 
ing a clue to its whereabouts 


written for each drawing, as well as their 
locations in the various sections of the in 
that all 
alteration or 


dex, so may be found if wanted 


for removal; it also serves 
as a means of keeping a record of each 
drawing in its course through the shops, 
as will be noted later. 

The branch house file simply 


and places by itself what might otherwis 


removes 
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a comparatively large item in the alpha 
tical section if the branches were thus 
nsidered as outside concerns in this re 

ect as in other features of the drawing 
stem. Other outside firms with which 
ich business is done, and whose cards 
the alphabetical index would occupy 
at space, may be treated the same way 


ir places in the alphabetical tile being 


upied by single cards referring to the 
xecial location 

Che classified fil evidently has a large 
efulness, bringing together the file num 


de 


g ina 


s of all drawings bearing upon any 


ot product, etc., thus n 


group 


effective and elastic 


re manner than is 
ssible with the drawings themselves 
e classification used, being applicable to 

present case alone, need not be con 
dered here further than to state that 
bdivision is everywhere carried f 

g eral to specific, the guide card tor beat 

os” being f lowed by only such record 
rds as cannot properly be placed within 


y of the main divisions of “hangers,” 
blocks,’ 


ile behind tl 


1] 
LOW 


CK step earings r 


1¢ guide lol “hangers” gO 








x. B 1652 | - si 
FIF 
= . 
_ 
MACE FROM 
REVISi 
F KS 
p cY 
R ORCER 
— 
THIS CARD 
WRITTE BY 
R 
\¢ i PRELIA INDI 
ily such cards as are t Vee » iM 
ubdivided as ipplic ible spec ar \ 
drop hangers,” “post hangers,” et 
The use of the alphabeti file need 
rdly be mentioned, as into it naturally 
go all cards filed simply according to firm 
imes, thus etfe ctively grouping a draw 
gs made by any one engineering firm or 


ertaining to work proposed 


y one customer. The principle of group 

g by means of the index rather than by 
filing system is one whose value is 

eat, whose applicability is probably un 

rsal, and which iv be de ) 

race many features, wl grouping of 

awings themselves can be effect 1 

nly one basis 

In Fig. 3 is shown a set of four index 

rds, the forms be ng fi ed ou tor n 

laginary blueprint, 22x32 he ( 

therefore in the 24x36-inch cla dated 

ctober 1, 1903, and made by the Way 


ird 


Engineering Con 


The dt 


sO 


wing WSs ) 
istable base-plate to fit a regu 6-inch 
lf-oiling rigid pillow block for the 


‘archment Paper Mills Company, whicl 


AMERICAN MACHINIST 


Ni 1234 ¢ 
jl 144 11 


company sent in its order n 


Dodge order No 











appears only upon the first 
card, which is for the numerical file Lhe 
tour ett | / (entirely dis 
tinct 1 Th thos Set renxe to draw 
9g numbers) serve designate the ft 
sections of the index, already mentioned 
nd the present ex le indicates that f 
d iwillng t there have eel Writt« 
ind filed one a or nw il card, one « 
or classified card ad tw I ilphabe 
cal cards Hiad ( ( aw 84 ¢ 1 nu vce 
at a Dodge branch | se instead of by 
the W ay ward <¢ mpany dex refer 
ence would have been a d It will be 
noted that for the alphabetical cards th 
arrangement of the nation in the 
body I tin card Ss suc Ss te ring int 
the top space the name under which the 
card ‘s to filed Chu yy finding in the 
ilpl eT 1¢ il dex firs card ad ny 
the name of the P ent Paps \hi 
Company n tl top sj ‘ ( I 
that firm r « ed l n d spaces 
ccessive card e ¢ sulted ut 
til the desired drawing is found 
C 
i 
Ho t 
Re sing | 54 ( ri rey 
) pru » Wi G hi 
1 Wil CC 1 
se and is now super ed by yresel 
ne, U-678. When U-654 wa ginally 
filed, f cards qu milar to se of 
Fig. 3 ere written d file ut when 
tine vised dt iwing rived, the ( det 
ric \ s marked \ d sce [ 6078, ind 
eft in tl files The four dex cards 
were W dra from the index files, thei 
act 1 , 1 gene catio cing 
ted by the index refere y 2a 1 
num il ¢ d, sl \ g ( rd 
\ d be found ssified der base plate 
ne f e firms specifies Of tl { ! 
ds ] ) ( } ra< ird were 
1, re ; ; whe “Void 
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a filing system clerk, who may be able to 
do little more than copy the drawing title, 
all to the 
Recognizing this fact, 


which is often not at suited 
needs of the index. 
preliminary cards are provided, to be filled 
out by the maker of the drawing. These 
cards are, as shown in Fig. 4, printed upon 
cheap yellow stock, the form being similar 
to that of the permanent cards of Fig. 3, 
but ruled for convenience in writing by 
Notes suggesting the nature of de 
filled the 
body of the card are provided, and at the 


left is an added line for the initials of the 


hand 


scriptive data to be into main 


man filling out the card, and whose signa 
ture may be useful before the permanent 
cards are made out. 

The use of these preliminary cards is 
made to embody means for avoiding the 
nuisance of duplicated numbers, which has 
probably existed more or less in every 
drawing office where numbers as wanted 
are supposed to be checked off from a 
book and where the insignificant formality 


of checking off is sometimes neglected and 
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responding number is removed and no 
chance for duplication exists. 

Grouping of drawings is easily effected 
by selection of a suitable number of con- 
When . the 
quantity needed is not known in advance 
a bunch certainly large enough may be 
embraced by a rubber band and labeled 
as ‘Reserved by W. M. D.” Then W. M. 
D. can from this reservation as he 
needs, leaving the remainder to be taken 


secutive preliminary cases. 


draw 


by others when he has used ait he wants 
and the and label. 
Meanwhile draftsmen select cards 
from behind the reserved pack, leaving a 
gap in the numbering. The 
object attained by leaving 


has removed band 


other 


temporary 
same may be 
a few of the first cards for regular use and 


At 


removal 


reserving a pack farther back. any 


of 


as 


rate, it is well not to allow 
the the 


there is then avoided the possibility tuat 


reserved cards from drawer, 
the drawing numbers thus represented, or 
part of them, may be lost and unaccounted 


for. 


the next man naturally causes a duplica- One card or set of cards in the index 
tion and perhaps much trouble. One card) may often serve for two or more draw 
Our No 7 
om B w.E&.co, 
DRAWING NO REQUISITION NO 235 = may? 
ariel , 
ORDER NO DEPARTMENT Machine Shop 
TE NO TE 
DRAWING ROOM 
Re we dr y is hereby n dged; the same 
to be chargeable to this departmen’ until returned in ¢ inge for sr ipt 
properly cancelled 
Signed 
124 | 
FIG, 6. RECEIPT CARD FOR DRAWING ISSUED ON REQUISITION FIG. 7. CHARGE CARD 
index drawer is devoted to this service, ings, especially foreign blueprints, when 
from twenty-five to fifty preliminary cards no distinction need be made between the 
for each prefix letter of the filing system several sheets. The one card or set will 


being numbered and lettered in advance 
and placed behind guide cards lettered to 
correspond to the key table, Fig. 1. A 
numbering machine and a set of rubber 
the 
from 


used in marking 
Fig. 4. Aside 
the consecutive drawing numbers in the 
left-hand 
The draftsman has only to know 


stamp letters are 


cards shown in 


as 


upper corners these cards are 
blank 
the size of his drawing and whether or 
not it is to be traced; he then selects from 
the preliminary card drawer the first card 
bearing the proper prefix letter. This card 
assigns the number to his drawing and 
into its blank spaces he writes all possible 
called the 


He then files the card upon a 


information for by various 
headings. 
spindle provided for the purpose. Foreign 
blueprints are assigned numbers in a sim 
ilar manner by the filing clerk, who fills 
out the preliminary card so far as he can, 
and finishes with the assistance of some 
one who knows, if he does not. Once a 


card is taken from the drawer the cor 





then bear a hyphenated drawing number, 
such as W-987-90, this standing for a set 
of 18x24-inch prints, numbered 987 to 990, 
inclusive. Separate numbers are given to 
all of 
more never coming under one number 
One essential feature of an efficient in 


sheets not identical, a set two or 


dex is uniformity of method in descrip- 
tion, form, etc. This can be gained and 
maintained only by having one person, and 
only one, with a fairly good knowledge 
of the business of the office, in general 
charge of the system. All members of a 
large force of draftsmen cannot be expect- 
ed to write cards alike for any one draw- 
ing, nor to conform to any system of in 
dexing with sufficient closeness. The same 
device may by various ones be called a 
take-up, take-up carriage, traveling take 
up, tension carriage, etc., and if “tension 
carriage’ is the preferred or adopted term 
there must be some way for insuring that 
other shall get into the 


no permanent 


index. 
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With the system under consideration 
good general oversight of the whole mat 
ter is possible with but little expenditu: 
of time. 
lated during the previous day are remoyv: 
Th 


are checked over and altered for uniforn 


The preliminary cards accumi 
from the spindle every morning 
ity and conformity to the established sy 


tem of 
style, and are marked with the index rei 


classification, nomenclature a1 
erences for the proper number of perm 
cards to be The 
of the writer of a card may here be usef 


nent written. initia 
in determining to whom to apply for lac 
The checking and mar] 
to tl 
permane! 


ing information. 
ing done, the preliminary cards go 
stenographer, the 
written. final 
the cabinet 


whom 
The 


index 


by 
cards are cards a1 
then filed in 
preliminary cards canceled; the 


and tl 
index 

then complete up to the close of the pri 
vious day’s work, probably before the tra 
ing of many of the drawings is well start 
ed. 


the permanent cards is arranged with spe 


The spacing of the heading lines o 


cial reference to the typew riter used, tl 


left-hand portion of the card having s 


Machine Shop 


{me Ma 


SHOWING DRAWING SENT TO MACHINE SHO! 


lines per inch and the spaces at the righ 
being ruled off to receive four lines each 
if necessary 

[Issuance of drawings to the shops is 
effected upon a simple plan of requisitions 
5 and 6 are shown 


and receipts. In Figs 


respectively, a requisition card and a re 
ceipt card. The former is salmon colored 
and the latter white, common grades of 
stock being used, since the service is only 
temporary, and durability for permanent 


record and consultation is not required 
Lots of these two cards are numbered 1 
duplicate, as shown, the requisitions go 
ing to the shop offices and the correspond 
ing receipts remaining in possession of the 
drawing room filing clerk. The number 


ing of these cards has no connection with 
that of the drawings 

When a properly filled out and signed 
requisition arrives at the drawing room 
the correspondingly numbered receipt card 
is taken from the index drawer used fot 
the purpose; its heading is filled out like 


that of the requisition, and both cards g 
There the 
requisition is retained and filed, while the 


with the drawing to the shop 

















20, 


November 


1Qo3s 


eceipt 1s signed and returned to the 


irawing room, where it is filed with refer 
nce to the drawing number among othet 
eceipts from the same shop. Upon re 
ot 


inceled by a rubber stamp and goes back 


im the drawing, the receipt card is 


» the shop for filing with the correspond 


ng requisition Thus the transaction is 


sed and forgotten, so far as the draw 


ng office is concerned, while the shop has 


he records of its own rectitude in case of 
iture question thereof 
Receipts for tables of dimensions and 


ther data sheets not applying to any one 
ob and not expected to be returned from 
the shops unless called for, are kept sepa 


rately as representing drawings issued 
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well anything more 


the 


cards serve as as 


elaborate) with upper left-hand cor 


ners clipped off, and marked for various 


departments of the works, are placed in 


ot 
y 7, there 


S / 


front cards in the numerical file, as in 


Ki 


themselves 


indicating where drawings 


or prints from tracings have 


been sent, yet leaving the drawing num 


ber 1 so as not to interters 


n plain view 


with the use of the file in the usual way 


For a tracing, two or more of these charge 


cards may be used, indicating the distri 
bution of prints among several of ‘the 
shops; for a paper drawing or a blu 
print of which there is but one copy, ot 
course only one charge card is possible 
Blueprints from tracings, when sent om! 





















































permanently Thus the main file of re side the factory to customers and othcrs, 
ceipts is not encumbered, yet the number are of course not so charged, nor are 
and location of all data sheets out may be charge cards inserted for data _ sheets 
readily ascertained, as is highly desirable issued permanently to the shops, as al 
in case their recall for revision is neces ready noted. For the few cases when an 
iry original drawing is allowed to go out oft 
Requisitions from the shops, made out e factory, memo charge cards are writ 
Req f I l 1 the factory har 
E INEERI CEF ” i 
DODGE ME’G. CO, WEEK ( TO °%10 190 NAME D.M. Johnson 
— ] 
| [elgie|/ T | M E | 
a ‘is " DATE HOURS 
a | 0 WwW WN 4 
— | 4 
! Rope D dD 4 4 4 
Pillow Block | ¢ ae as 
Rope D iD -4 
l Pulley Wt. | Wore] == 
11 | Shafting D B-1 — 
|p ] | D i 10 1 Mv 4 
| 
S if ’ | 3 1 | 4 
| | 
| CU \ fe; | / 
| | | 
| | > aes 
| 
| A | J a —— 
| ! 9 11 v 4 
‘ ra: 
| | ee 
| | | | 
| } | 
: | 
78m 9 | | | | | | | 
| wv 
G. 8. DRAFTSMAN’S WEEKLY TIME RECORD CARD 
from order sheets, and without drawing ten and inserted, explaining the circum 
numbers in many cases, serve in the draw stances. Of course the rule is that a tracing 
ing room as an index of work to be done is never to be taken from the drawing 
in meeting the needs of the shops. The room, but (also of course) the rule must 
writer used these requisition cards in con sometimes be overridden It is evident 
nection with a suitably arranged desk that this charge system provides means 


card index file most advantageously in the 


direction of t drawing-room work, 


easily keeping constant track of the pre 
of their progress 
through the office and of the men engaged 


1 
1ODs, 


cedence of various 


upon them. Upon completion of the draw 


ings the requisitions pass to the filing 
clerk for issuance of the drawing in the 
usual way. When two or more drawings 
ire needed and only one requisition for 
them is received, others are made out from 


blank ones retained in the drawing room 


thus providing for the filing of a separate 
receipt for each drawing issued 


1 


The numerical file of the drawing index 


is utilized, as already intimated, in keep 
ing 


out 


a most convenient record of drawings 
Colored cards (canceled preliminary 


the whereabouts 


be 


for determining quickly 
of a drawing which cannot found in its 


place in the drawers, and for showing the 
distribution of prints from tracings 


One feature of the drawing-room prac 


tice which may be of interest to some is 
the draftsman’s time card, shown in Fig 
8 This card is 4x6 inches in size and 
affords space for a whole week’s work of 


average number of different 
When one card 1S 


a second may be used as in continu 


more than the 


per man insuffi 
The headings indicate 
the be fill 
10b. be ] 


ly kept by simply drawing horizontal 


of the first 


nature of information to ed 


1 for each the time record ng 


time 


the 


1e columns, beginning 


of 


across tl 


and ending at times starting and 


stopping W 1 \ 
method av : \ 
periods ut t { ‘ 
memory r é ( 
commonly cide fig lg 
periods, simp ugh t r | 
card, as fi it g 
week's wo! eC rt 
shape Ol ( I 
department 
It should n ‘ re 
present tens d e tor ng 
scription rete May 10 wl 
time my supervis f 
I was rece t r ve y M 
W. EE. Roe, « f di 
changes mad t 
One dictated \ 
cost departn at g and fi 
Systems are ing inv re 
son for alteration app 
How Business is Demoralized. 
he tollowing is f1 circular set 
out by Louis F. Newmat nager of th 
Kmpire Coal Mi g ( MANLY ft P 
urgh lhe pt rl t e1 
confined to the coal tra 
Once upon a ‘ “ curate 
\ugust t, neer! Le t <« 
tracted with 1 ! OO ¢ ot ¢ i ! 
October ind N Cl « rat ery al 
agreed price \t e prop me we r 
quested shipping dir w hie 
hold! w were d t wing t 
lump in_ price ey « ( 
( val, bu wo \ 1 ( Kel 
tied it 
The above wf 
maginary on 
Say a Detr | ( ed 
us 100 Cal $1.50 p it t 
time of de very \\ 1 det me 
$1.75 and we had writte: » him thi 
owing to a rise in pr we could m 
ship the coa ut we 1 when the pric 
declined. Would: e have raised Yal 
wouldn't he “ct u W mighty al 
mtinuous cu wouldn't he ( 
the law’ u QO] wouldn 
have ‘done i thing t ind ii¢ 
some On rising ark ‘ 1 gre 
stickler for é f cont { 
nd in his ive way he t you how | 
keeps faitl wit } 1 er but h 
utmost dictionary be nes attenuated 
an overstocked n cel ( ttacked w 
a beastly “forgettery” knowled 
of the vocabulary consists of “cance 
ders” or “suspend shipment Isn't he 
dear ! Hi nati Leg n ana 
he is the father of a numerous ft 
may they grow less! N to the p 
When you make a why 1 
to it like a mat Just sé 1 
the coal busine n on yi ] 
be dishonest. Because may los« fe 
hundreds is small cause for bartering y 
integrity. Stand up d take your med 
cine if “‘well shaken before taking,’ { 
the long run honesty will win t. In 
puppy days, when we were young at 
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ereen, we did a little of this sort of thing 

it left a nasty taste in our mouth, and 

have been making amends since spring 
y filling last year’s cheap coal. Every 
ne hates a “quitter’—but the man that 
ticks “gets there.” If you want play 
the game square, we will be your partner, 
and you will get as good price, you will 
get as good terms, you will get as good 
coal, you will get as good delivery and 
most courteous treatment from your 
friend The Empire, et 

An Old Patent. 

\lr. H. M. Lane sends us a photograph 

if a patent issued in 1825 to his great 


evrandfather, from which we h had the 


ths casio 5 8 


he MRniten 
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the United States gained its independence 


the issuing of patents naturally became 


the prerogative of the highest authority in 


the country, hence during the earlier years 


of the republic all patents were issued by 


the President and signed by him and the 
Secretary of State. They were all attested 
by the Attorney-General of the United 
States 

“At the time this paten’ was issued the 
entire office force of the United States 
consisted of one clerk in Henry Clay’s 
office. The patent is on parchment, the 
main portion of the front face being oie 
ed, and the blanks that are filled being 
written in with a quill pen Che signa 
tures are the autographs of J. Q. Adams, 


vs ee es 5 a 


Slites of SH mevica. 


ie TO. WHOM THESE Wcttrrs Patent s SHALE COME 


—_ 


STZ i ™~ 


ae. } 





that they do 
have po! ints the treasur 
the same, and prese 


ste rr said jane 


These . are therefore te 


grant 


@ihereas Food “Didccte Codortcale un dD 


Ce sym of ‘he United States, hiroe alteged | ther the y | hav ¢ invenirdan 


which vmprovement they stade has nat Pi knnon tr used before their application; have > 
rerily believe that they are the truce inventors or diteoverers of the sme 


ment, and praying that a patent may be 


according to law, to the sad port 


} ~— 

Ai 
doled Janet, 
4 

~~ - 
cel > 


and useful ntproctiatia 


Ptachane ter wafarac ng 
. : hell 


dewathy 


Pn provemem; 


of the United States the sum of tarty dollars, delivercd a receipt for 
ited a petition t the Seorctary of State, signifying @ desire of obtaining an qanke 
> vo" 


yvranted for that pur pose: 


. Le 


Soar: rs, admenstrators, or assigns, Da the ferm of t Sone 


sand eight hundredband 4.20, 
snstruct 


wey Pee 
ng, using, and vending 10 others to be 
: a* °a 
in the wordwof the sail Joven dare Om 
tiene fhe i 
os, im the ie rete annes el, gud 


bs 
4 


nu Sestimony whercot, 1 rece cond thee Letiete Be pe 
snd the Seal of the United States to be be tans a fh.ved. 


GUC wader wy hend, at the City of Woskiggton, thie Lond, ‘nae 


of . 


Kessd ie tm, the year &f our Lord ons donald 


hundred and © sands Satie 


ard of the independence of the, United” 


States of America the farty.osTh 


1 Washington 


gong Letiers i's 


sf 2 Adare 


AY THE PRESIDENT, 


(were delivered 


ane a 1m the year of our 


héusatd mage by a a a 
t have exumined the sas 


hereby peony (ihe same to the 
woth - ‘ A May of 


> 


\N OLD 
companying reproduction made. Re 
garding this patent, Mr. Lane writes as 


follows: 
‘Schedule’ which 


the 


‘lL enclose a copy of the 


is engrossed on the inside of 


The fe 


of interest: 


patent 
concerning patents may be 
all 


were 


llowing 
Originally were 
They 


signed by the 


patents 


issued by kings. sealed with 


the royal seal and king and 


sometimes by his prime minister. When 








to be aamborsiy 
cdeformstle to law. and kde 


wilhie Afters days from the 
ey Be 


YW ny ie - 
Kee FE us 
ty ooo 


Morney Gonere! diesiard & 


” 


PATENT 


ary of State; 
the 


President ; Henry Clay, Secret 
William Wirt, 
United States 
tion of the f 
ment paper and attached to the front end 


\ttorney-General of 
The 


tent was written on parch 


schedule or specifica 


by means of red tape. Lead pencils had 
not been invented at that time, and the 
ruled lines upon which the writing was 
done were made with what were called 


plummets. The plummet was a piece of 
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inches long, 
inch thick. The 
specification was written in by hand with 


about 2 


tallic 
5-16 


me lead usually 


wide by 1-32 inch 
a quill pen. 

‘The reason this patent was not exploit 
ed further was that the inventor, Comfort 
Lane, died very soon after the patent was 
issued, and as the Leavitts were only finan 
cially interested and had no mechanical 
ingenuity the matter was dropped.” 

The “Schedule” referred to by Mr. Lane 
which is too long for reproduction, is 


the 


an 


interesting illustration of changes 
that have taken place in connection with 
There 
but a brief 


of which each paragraph 


these matters. are neither draw 


ings nor claims, description of 
the 
relates to one element 
the 
style 


invention, 
or combination of 
being somewhat 


elements, language 


after the of claims as written at the 
Although Comfort Lane was 
the 

would now 


all, 


invent 


present day. 


in reality the inventor and Leavitts 


assignors before issue, as they 


the schedule is signed by 


the 


be called, 
with joint 
the 
the 


would now be case 
ors. The date 
stated to be that 
that 


Inasmuch, 


given in schedule is 


on which invention 


was made, not on which the paper 


was signed however, as but 


twenty days intervened between this date 


of the invention and the date of the patent 


the former may perhaps be construed 


somewhat liberally. No patent solicitor’s 


name appears, and it is evident that the 
application was made directly by the in 
ventors. The limited time between the 
dates of the invention and of the issue of 


the patent shows also that no examination 
made. It 
be interesting to know at what date in the 
the 


tag tht novelty was would 


Patent Office examinations 
the 


an of 


began to be made, and when profes 


patent solicitor made his appear 





Experiments With Rapid Cutting Stee! Tools—ll. 

REPORTED BY DR. J. T. NICOLSON 
RESULTS OF EXPERIMENTS 
rhe 


ferent brands of | 


results obtained with the eight dif 


tool] steel experimented 


upon, as regards area machined and 


weight removed at the various speeds and 
cuts, are recorded in the annexed tables,’ 
one for each of the six materials operated 
upon 


\nother 


trials made 


table* the results of the 
with ordinary 
Mushet 
steel, and upon soft and medium 
These trials show that 20 feet 


cut of 1-16 by 1-16 


gives 
water-hardened 
ind 


ordinary steel tools upon soft 


cast iron 
minute 
the 
superior limit of speed for ordinary water 
hardened s 


per 
with a inch is 
teel operating upon Whitworth 


fluid compressed soft steel; while an ordi- 


nary Mushet tool can run at over 30 feet 
per minute, with a 3-16 by 1-16 inch cut 
upon the same material 

With regard to the trials on medium 


cast iron, it appears that 25 feet per minute 

*Not reproduced, as the results are sum 
marized in the diagrams. The general shape 
of the tools is shown in Fig. 2.—Ed 








November 26, 1903 AMERICAN MACHINIST 1059 


10 high a speed with 1-16 by 1-16 incl , 1.823 : 
: i ‘ : , : ; For medium steel 7 = tos 
17 teet 1s too high with 3-16 by 1-10 Intended Cut Actual Area Max Speed Weight 1+ 0.016 
z ‘ i and Traverse ot Cut ot Non-talls Removed. 
cuts, and 15 feet is too high with 3-16 . 1.79 
a : ; For hard steel = 5 
g-inch cuts for ordinary water-hard ; a 27 
ool steels n or il Miushet rat , , | , f 
to teel \ rd nary lush an “x 7 ©0325 149.2 1.72 | . 
ver 20 minutes at 23.0 Teet per minute Ky _O106 111.0 4.127 my 1 ' j 
1-16 by 1-16 inch cut; while it failed p; X 4 0215 74.0 5 25 
. . Ry! : eA - 9c = 
Q feet per minute on a 3-16 by 1-1 5 x oF 545 f°O0 , 
cut, and at 15 feet per minute on a : ; : 
; , Soit Steel (Whitworth fluid compressed). ! 
by 14-inch cut on this material , 
a . = it t ’ ’ | SAAN 
the Case Of sot cast 1ron, 22 feet pet , 
} 1 I I ird « | 1 j jOOuU 
ite was too high a speed for water <a, U0225 109 1.008 
dened steel taking a 3-16 inch cut by x Oll4 50 317 , > 
. sy , 2275 c 2&8 \ i 
inch traverse; while an ordinary Mus] x O22/) 51.4 5 . 
‘ is 1 My 1'5 g 5 53 1) tec o t 
asted over half an hour at 31.6 feet pet 


ute with the same cut upon tl san : ] 
a h the sa 7 o = Medium Steel (fluid compressed 


terial 





ATION BETWEEN ALLOWABLE CUTTING ; =e 
x 00351 50.2 0.7 y a + 
SPEED AND AREA OF CUT W Hi « .0124 41.20 1.708 
DIFFERENT MATERIALS x 0219 30.5 2.3 od j 
x -0O452 20, 2.042 ™ 
Igs. 3 and 4 depict the variation I t 45 , cl cut 1 ! i 
ds of cutting which obtained with the . | 
1 , , Hard Steel fluid comy ressed ) 
kinds of material operated u por : e of at f 
pending upon the area of the cu g 
s for the soft, medium and hard st X16 9 1.3 
' : ; ‘ > 
d Fig. 4 for the same varieties of cas 1s * 99-9 aed It f 
In each Cas th full n cu ‘ , x he or 
, ; ; ‘ x 55-5 7.459 
give the maximum speed at whicl 
ran the tull time at the giver 11 Soft Cast Iron. 
le the dotted lined curves dic 
gc Speeds al which the g VC irea I I 
. ] , 1 } x OV331 SY 7 0.69 
Viis aken DY t . ( a 
\ if b i ( 4 l 115 1Q « } 73 
ether any of them failed ) 3. xX 1227 23.1 2.23 
rial or not x 0446 24.35 3.22 , 
Che following simple approximate ex nere 
; : ; Medium Cast Iron 
ssions indicate the relations depicted 
curves, between speed of cutting and 
of co h. 3 00259 38.6 7 
ois rs x 1173 31.9 1183 
Let v = cutting speed in feet per minute x 02025 DE 4 > S42 
a area of cut in square inches * -O459 22 3.2 


Hard Cast lron 


\BLI ! MANIMUM CULTING SPEEDs 


Ft. per 
Min | 

















0.005 0.01 0.02 0.03 Did tne i) U.GJ 1 2 \ 
Area of Cut (Cut multiplied by Tra st — ’ f Cut (Cut i 
FIG. 3 VARIATION OF CUTTING SPEED WITH FIG j VARIATION OF CUTTING SPEED WITH 


AREA OF CUT—STEEL. AREA OF CUT CAST IRON 











1000 


ibout 105 pounds and 445 pounds per hour 
1 
i 


ight and heavy cuts respectively, 


H1¢ 


so that the weight removed per gross 


orse-power hour was 19.1 pounds for the 
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was 1.7 and 5.5 at the 1-16 by 1-16 and 3% 
by % cuts respectively; the waste horse- 
power being about 2. The weights re 
moved were 42 pounds and 198 pounds per 
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rial be removed in a given time with 
heavy cut at its proper speed than with 
light cut at the highest speed which t!] 
new steels can take, but that this can 
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MATERIALS USED 


FOR ALI 


BY CALCULATION. 


light and 25.3 pounds for the heavy cut 


ii y- 


Neglecting frictional loss these figures 

would have been 35 and 29 respectively 
In the case of cast iron, the gain in 

power at the heavier cuts is still more con 


Here the effective horse-power 


spicuous. 





OBTAINED 


SPEED CONSTANT 


hour (as seen in Fig. 5), and the weights 
per horse-power hour were therefore 11.35 
pounds at the light cut and 26.5 pounds at 
the heavy cut 

lhese results are of general application, 


and show that not merely can more mate- 


FROM EXPERIMENTS WITH DYNAMOMETER ON LATHE 


TRAVERSE CONSTANT. 


done at a smaller expenditure of gros 
power per ton of shavings removed. 

In Fig. 6 are seen curves co-ordinating 
the highest cutting speeds obtained witl 
the leading factor in the chemical com 
position of the materials operated upon 
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steel these speeds are plotted on a base ute. Several different cuts were taken at ing to wl 
irbon contents with which they show’ each of two traverses, v1 1-16, 4 the spec R 
gular variation. and 3¢-inch cuts at I-16 inch travers¢ force f R 
LTS AS TO THE VARIATION OF CUTTING and 1-16, 1g, 3-16, ul s-inch cuts \ elg ‘ 
I inch tr rse 1 
FORCE WITH AREA OF CUT AND OI g-inch traverse : W 
CUTTING STRESS WITH SPEED The results of these experiment eed d 
(he force exerted by the tool in cutting shown in Fig. 8. The lines are slightly divided by t 
determined, as has been explained, by curved upwards instead of being erag 
jucting an assumed lost horse-power straight lines passing through the z \ f 
m the gross electrical horse-power ob- co-ordinates; but this is probably duc | 
ved on the trial, the difference being the tools becoming blunter as the trials Fig. 9 
net or effective cutting horse-power; proceeded; for they were made in the ] ; 
s, being reduced to foot-pounds pet order of time enumerated abov the the 
nute, and divided by the speed of cut- lightest first. It wall be ticed that when of the \ 
ng, gives the force exerted. The figures the tool had failed witl cut 34 by %&) espe R 
ybtained have been plotted as ordinates, inch, and had been ground, the sam gh pec 
ma base of area of cut, in Fig. 7 (intended) cut was made wit 1 mu more 
For steel they show that the cutting lower observed cutting torce | 1 gra 
force is simply proportional to the area of clusion from these ‘ria tl the cutting ft 
Ww . 
y ] 
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CALCULATED FROM CURRENT MEASUREMENTS 
it, and that this force has the following force is proportional to the product of cu (1-16 | 16) be g 
ipproximate values ind traverse and equals about 95 tons per th e of 
tons persq.in. Square inch for the medium steel ippe to d 
For soft steel (fluid compressed) 115 Che other full line curve is of a similar ncrea 1 I 
For medium steel (fluid compressed). 108 character and gives for the same mate 1 ing can ed 
For hard steel (fluid compressed) I50 a cutting stress of 115 tons per square mat t 
It must be remembered, however. that inch [The difference between these twe n 1 ‘ er 
the speeds at the lighter cuts were from values of the cutting stress tends to show 
two to four times as great as for the heavy that fine traverses take more power tl! g f 
er ones; and that, as the cutting force irse ones for the same area of ¢ {Tl te 
for any given section of cut may vary with is what calculation would lead us to ex On t vhole t 
the speed, the relation between the cutting pect: for the forces required to produ that the g 
force and the area cut at any one given crushing and deformation of the shaving by tl t 
peed may differ from the above linear Jaw. Ought to increase with the depth of the ith spee 
In order to test this point, a series of cut.] For cast t t | 
trials was made upon medium steel by In Fig. 7 have been plotted the values fied fo I f n, § 
means of the lathe-tool dynamometer of the cutting force obtained in the experi- per square 
constructed for actually observing the ments of Prof. R. H. Smith, which are tons pe 
force acting upon the tool), at a constant graphed in his work, “Cutting Tools.” R2 tons pr 
speed of cutting of about 35 feet per min In the endeavor to find the law accord \ few expe ' 
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lee] 


athe-tool dynamometer in regard to this 


question of variation of cutting force with 


peed. The first series was made with a 


of 3-16 by 1% 1nch at speeds 


feet 


constant cut 


varying from 30 to go minute 


per 
upon medium hard steel. The results are 
plotted at aa, in Fig. 9. Unfortunately they 
so reliable as could be wished, as 


he observers 


are not 


some of t (students) were 


not very good 


\ second series 1s of a more trustworthy 


character. They were made upon medium 


‘ast iron, with a cut 3-16 by 1-16 inch at 
peeds from 10 to 60 feet per minut 
These trials are also plotted in Fig. 9, a 
fair curve (bb) being drawn through 
them. They show a fairly regular diminu 
tion of the cutting stress as the speed of 
cutting increases 
RESULTS OF TRIALS MADE TO TEST ENDURANCI 
OF THE NEW STEELS UPON A LENGTHENED 
RUN, WITH AN UNIFORM SHAPE OF TOO! 
he object of this series of trial vit 


uld 
steels at peeds 


» ascertain whether lengthened runs « 


he made with the new 


approaching those adopted for the shorter 


runs of the earlier trials without serious 
deterioration of the cutting edge. They 
were intended to be of two hours’ duration 
upon both soft steel and medium cast iron 


The tools were chosen from those already 


used—one from. those upplied by each 


reforged and tempered in th 
chool to their instructions, and ground 
all. Trials 
Mushet and ordi 


shape common to wert 


ilso made with ordinary 


nary water-hardened steel tools for con 
parison with the above 

hese trials show that a speed oT go Te 
per minute may be maintained for a con 
siderable period, with a 3-16 by 1-16 inch 


traverse, upon material similar to the fluid 
ssed soft 


out of seven tools failed to fulfill 


compre steel operated upon, as 


only thre 


the exp ctations of the committee Th \ 
ilso show that the new steels will cut 


more than twice as fast as ordinary Mush 


et steel, and more than four times as fa 
as ordinary water-hardened steel 
With regard to the endurance trials on 


medium cast iron, three out of thirtee1 


tried ran for an hour, or longer, at 


tools 
34 feet per minute with a 3-16 by 1-16 incl 


cut; but no tool completed the intended 
two hours’ duration 


Mushet 


this material at 


run of 
\n 


hour 


ordinary tool ran for an 


on a speed of 1g! 


feet per minute, while ordinary water 


hardened tools failed in from 4 to 9 min 


utes at 12 feet per minute 
RESULTS OF PHYSICAI 


MATERIALS OPERATED U 


AND CHEMICAL TESTS 


OF THE PON 


1. Physical.—The density, or weight in 
pounds per cubic foot, of these materials 
was determined in the physical laboratory 
of the Mr. Arthur 


lecturer in physics. Two specimens were 


the 


school by \damson, 


‘ut from each of six bars, and thx 


iverage of each pair is given in Table 2 
The hardness was determined by drilling 


a piece cut from each sample with a stan 
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with a constant weight. 


nd rotated at a constant speed in all triais 


\s is not unusual, a diagram-apparatus 


written 
of each ] 


was employed to give a automatic 


record of the result 


Determined by A. A. 


Soft steel 490.8 
Medium steel 490.4 
Hard steel . 490.0 
Soft cast iron 443.4 
Medium cast iron 447.4 
Hard cast iron 154 2 


rABLE 
In pounds per cubic foot 


2— DENSITIES. 


motion of the pencil (on the diagrams here 
Fig. 10, number 
f the drill, while horizontal 
drilled. Thus 
slope of the 
of) 


reproduced), represents 
f revolutions 
motion represents distance 
angle of 


(thi 


the tangent of the 


ne is a measure of kind hard 


ness. It 
number of revolutions of «1 


trate each 


may be enumerated also, as the 


ll required to 


pene one-hundredth of an inch 


of depth 
The effect of temper 


| and sharpness of 
the drill are taken account of by drilling 
the standard imple of material at fre 


quent intervals 


chemical 


Phe 


was performed in the 


2. Chemical Te anal 
vsis of each sample 


metallurgical laboratory of the school by 


Mr. E. L. Rhead, lecturer in metallurgy 
The samples analyzed were taken from ons 
end of the bar in each case he results 


are contained in Table 3 


PERCENTAGES 


Soft Medium Hard 

Steel Steel Steel. 

Carbon 198 275 514 
Silicon ‘ .055 086 Ea 
Manganese . 605 650 -792 
Sulphur .026 .037 .033 
Phosphorus . . 035 .043 .037 

PERCENTAGE 
SUBSTANCE, 

Soft Medium Hard 
Cast Iron |Cast Iron Cast Iron 

Combined carbon .459 Ge | 4:95 
Graphite 2.603 2.720 1 875 
Silicon. . . . 3.010 1.703 1.759 
Manganese. . 1.180 588 341 
suipnar .... .031 .061 1614 
Phosphorus ‘773 .526 732 


TABLE 3— CHEMICAL COMPOSITION OF 


MATERIALS 


“What do you think ts the trouble with 
aren't 
Dus 
Stax as he twirled his massive watch 


the flying “machine?” ‘Inventors 
sufficiently practical,’ answered Mr 
tin 
chain. ‘They insist on trying to float their 


instead of the stock 


Star 


machines in the air 


market.’’—I}ashington 
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European Designs of Dynamometers. * 


BY E. P. BUFFET 


Several ideas of more or less novelty 
the line of dynamometers have lately b 
exploited in Europe, and it seems n 


ppropriate to consider them In a group 


ELECTRIC RECORDING DYNAMOMETI 


egisteril 
Mess: 


Weston and Benecke possesses some inte: 


electric indicating and 


\n r 
dynamometer recently patented by 


Fig. 1 shows the appar 


a whole, and Fig. 2 is 


esting features 


tus as a simplific 


scheme of the main electrical connecti 


( 





The dynamometer consists fundamenta 
of a 
driving and driven machinery 


special coupling, placed between 


1 


It is ele 


trically connected with the indicat 


which is made of a little coil traversed 
an electric current, the value of which 
measure 


angula 


a function of the 
Phe 
displacements to 


attached to tt 


powel to be 


current produces varying 


the coil indicated by 


needle rigidly Jattery 


furnishes the current, a quantity of whicl 


varying with the transmitted by 


the 


powel 


dynamometer, is shunted off throug 
coil. 


In the case 


the 


shown in Fig. 1, the power 


transmission is by belt. The flanged drun 


lriven from the source of power, and 


the shaft m of the machine whose absorp 


tion of power is to be tested, are connected 


by the strong spiral spring 0, around the 
shaft. On the drum are two contact ring 
t and ?#', insulated from it and an ope 


ring r, also insulated and forming the vari 


able resistance (Fig. 2). On this ring 


he ends of which are trically connect 


t and f 


elec 


ed with two hoops, rubs a contact 


carried on the arm /: of an insulated hul 
fixed on the shaft m This hub and the 
rings t and ¢t' are respectively in contact 


with the brushes 7°, 7, 7°, heid by supports 


not here depicted 


It IS easy to perceive that according 


the amount of force transmitted by the 


spiral spring there will be more or les 


angular displacement of the drum wit! 
reference to the shaft, and this will deter 
mine the position on the resistance ring 
of the contact carried by arm / 
The current from battery 1, 
the the 


the ring ¢ to the end of resistance r which 


Fig. 2, goes 


rheostat brush 7 and 


traverses as far as the contact arm /t 


diy idk d, 


and the 


on 


current 1s part of it 


going through arm / hub to which 


ij 


it is attached, and the wires w*, Fig. 1, 


include the indicator coil. The rest 


current passes through that part of 


resistance 


r comprised between the contact 


and the end r', Fig. 2, then through ring ¢ 


and brush 7' to 


unite with the first part of 


the current and complete the circuit of 


battery / \s we have seen, therefore. 


the angular displacements of /t with refer 


ence tor’ alter the amount of current pass 


*The matter here presented is derived from 


different articles in the Revue Industriell« 
with the exception of the Fischinger dyna 


mometer, which is from Kraft 
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SOME EUROPEAN DYNAMOMETERS 








1004 


puts brush }' in connection with one or the 
ther pole of battery b and causes the mo- 
tor to turn in one direction or the oppo- 
site. Worm k 


pencil while worm k 


now moves the recording 
revolves wheel g into 
to 
and break the circuit, 


position as remove w' or w 


from screw s' or S* 
this position depending upon the displace- 
ment of needle 7 

Needle 1 


graduated 


moves over a_ conveniently 


scale while on cylinder e is 
wrapped a sheet of paper the divisions of 
which are previously determined by testing 


the dynamometer spring with a Prony 
brake. As is obvious, this apparatus indi 
cates variations of power, which are ob- 


erved simply by watching the needle, and 
it the same time continuously records the 
amount of power used. One of its advan- 
tages is the fact that the indicating and 


recording portion of it may be placed at 


AMERICAN MACHINIST 

arms g and g' (Fig. 4). The ends of these 
crank give the to the 
transmitting rod h, and this by means of 


two arms force 
the rod i and connecting piece k (Fig. 3) 
passes it over to the angle level /, carry 
ing the sliding weight m. The weight is 
so adjusted on the scale that the pointer 
p is at o. We understand that 


weight is at its extreme outward position 


when the 


on the lever, the belt tension equals one 


tenth of the weight. The scale, however, 


gives the belt tension directly in kilograms 
This is of course independent of the speed, 


which may be found with a _ revolution 


counter, and knowing the circumference 
of the pulleys the horse-power is readily 
determined, suitable experiments being 
made to ascertain and allow for the power 
absorbed by the dynamometer. This dyna 


mometer is made in four sizes, weighing 


respectively 28, 200, 360 and 700 kilograms 
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If there is a portion of it forming a cor 
siderable curve, left free, the test cable ma 
be brought parallel along this portion ar 
the readings of the dynamometer will 
the 
of a bridge suspension cable left betwee: 


dicate tension. Thus a free porti 


the 
the 
purpose oft 


the suspension rods and towers, 


the 
suffice 


anchoragt 


the tes 


towers and 
for the 


The method may be used in a vat 


between 
may 
cable 
J of 
For instance, the amount of force exerte: 


ety cases where cables are in tensio1 


by a tackle pulling upward on a pile ma 


be determined by placing a test rope para 


lel to the tackle rope between the hoist anc 


the first block. The tension of the cab 


with which a towboat is drawing a barg 
may be measured by placing the test cabl 
parallel to that section of the towing cabk 


] 


comprised between the place where it 


attached to the towboat and that where 

















iImost any distance from the machinery. To measure small powers with a small rests on the stern of the latter, provided 
\nother seems to be that practically no dynamometer the rotary speed must be there is an appreciable sag Obviously 
} * 
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PROPORTIONS OF OPEN-ENDED WRENCHES 
power is absorbed by the instrument itself; reduced in order to get a high belt tension this method is not adapted to measuring 
thus corrections on this account are prob- with small circumferential velocity sudden changes in tension, for sufficient 
ably unnecessary and a dynamometer of [EST CABLES time must be allowed for screwing the test 
this type might be constructed for use upon F. Arnodin has described to the Society Cable into parallelism with the main one 


exceedingly light running machinery 
The nationality of the inventors of this 
device is not stated 
FISCHINGER’S 


IMPROVED DYNAMOMETER 


The dynamometer of Engineer E. G 
Fischinger, Dresden, Germany, which is 
well adapted to determining the power ab 
sorbed by machine tools, is shown in Figs 
a 
dependent 


It is easy to install, and is 
the 
Referring to Fig. 3, pulleys 


and 5 


on no special speeds of 


machinery 


a and > are belted, one to the source of 
power, the other to the driven machine 
In order to measure the force transmitted 


belt 
tension, the two-armed cranks cd and cd 
4) 
through 


between the pulleys, which gives the 


( Fig are attached to the two pulleys 


movable connecting pieces o 


(Fig. 5) and allow the pulleys only slight 


rotary relative the shaft 


movement to o! 
to each other. The rotary force of the 
pulleys is transmitted through these cranks 
and their shafts e and f and the crank 


of Civil Engineers, in France, an ingenious 
system for determining the stress on ca 
e and applicable to cases 
free [t 
is independent of the coefficient of elastic 
of the the 
principle that two cables of the same mate 


bles hanging fre 
where they are not altogether 


ity material. It depends on 
rial, structure and length under uniform 
load the 


own weight 


in simplest case, under thet 


the 
will hang in similar curves 
of the 


attached at same points 
If a 


same kind of wire, 


small 
cable be made 
assembled in the same way as in a larger 
cable and suspended from the same sup 
ports, the former may be so adjusted with 
a tension screw that it will hang parallel 
to the latter. If now a dynamometer, such 
is a steelyard, or spring balance, be placed 


at the end of the test cable to receive the 


tension, it will form a measure of. the 
stress on the main cable But the main 
cable does not need to be thus free and 


unloaded in order to employ this method 


The system has been employed in experi 


ments on the Bonny-Beaulieu 


Kngineer-in-Chief Renardiet 

\ simple spring dynamometer adapted 
to use with a test cable 
The he: 


clamped at / and carrying a pointer which 


is shown in Figs 


6 and ivy line FX is a flat spring 


moves over a scale. The points where the 


cable is attached are apparent 


Proportions ef Wrenches. 


The illustration shows two. wrenche 
which were made at the Rock Island Ar 
senal recently and subjected to test with 
the following results 

I \ workman was unable to injure 
either nut or wrench by exerting his full 
strength on one end of the wrench 

2. With a pipe slipped over one end t 
increase the leverage the jaws opened up 
but the handle did not fail 


were 


3. Tie 


pearance and “handled” 


wrenches graceful in ap 


nicely ‘ 
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The accompanying table gives the scale 
f proportions, in which the tabular values 
e to be multiplied by the width of open 
ng A 
Style 1 Style 2 
A ° 1.co 1.00 
B .46 460 
54 75 
D ' 23 .25 
is 32 32 
F . 58 5 
G es 29 < 
HM. t.% 1.57 
I i> 75 75 
Pea ; .gI we 
Mes ae 10. 15. 
= i o4 06 
M.. - .08 
Nut across flats, -994 994 
PROPORTIONS OF OPEN-ENDED* WRENCHES 


The Fall Meeting of the Mechanical Engineers. 


The coming convention of the Mechan- 
ical Engineers will be opened at the Soci- 
12 West Thirty-first 
December 1, 


James M 


which 


ety House, at street, 


this city, Tuesday evening, 
when the retiring president, Mr 
Dodge, will present his address of 
the subject will be “The Money Value of 
Technical Training.” 

The session of Wednesday morning will 
Mendelssohn Hall, 113 West 
This will be the business 


be hcld in 
Fortieth street 
session, at which will be presented the re 
ports of the council and of various com 


mittees, together with the report of thi 


tellers on the adoption of the new consti 
tution and including the report of the com 


the new Carnegie union build 
the 


will be read and 


mittee on 


ing. Following business session 


following papers 
cussed : 
Frank—“Is Anything the Mat 
Work?” 
“Modifying 


Richards, 
ter with Piece 
Gantt, H. | 
Management.” 
Barth, C 
chine Shop as a 


Systems of 


th 
ne 


G.—*S 


ide Rules for Ma 
Part of the Taylor Sv; 
of Management.”’ 

John E.—‘What Are thi 


a ools to be re 


tem 
Sweet, 
Machine 
Scheffler, F. A.—‘*Suggestions fot 


New 


Construction.’ 
Wednesday afternoon has been given up 


o excursions to the three great power sta 


tions of the city and, recognizing the un 


usual number of theatrical attractions now 
in the city, Wednesday 


left without assignment to enable the mem- 


evening has been 
bers to avail themselves of these attrac- 
tions 

The Thursday 
held at the Stevens Institute, Hoboken, the 
for 


morning session will be 


following papers being appropriated 
discussion 


“The Pitot 
‘Method of Determining 


presentation and 
Gregory, W. B 
Perry, F. B 
Rates and Prices for Electric Power.’ 
Gillet, Louis A.—**Three and Four Wire 
Multiple Voltage Systems.” 
Jacobus, D. S.—‘‘Test of a Compound 
Engine Using Superheated Steam.” 
Miller, E. F.—‘The Pressure Tempera 


Tube ti 
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I ncheon W l e serve | | s ( 
nd 1i¢ Lite yp ) C4 , 
nspe ) i f ties | 1 
ecept \ ) < | 5 \ V¢ 
lg Sherry isu 

e ciosing ( I V d 
Society House Friday l v 
following pape 1 and dis 


gine 
Bertsch, J. ( Standard Unit of R 
frigeratior 
Goss, W. F. M Series D ig Ap 
paratus of High Efficiency 


ickhorst, Max H.—“Ais 


Hammers 


\\ 
Al 
lesting.” 

Bunnell, S. H ‘Valve 
plex Air Compressor 
will be occupied by 


Friday afternoon 


an excursion to the works of the De Laval 


Steam Turbine Company at Trenton, N. J 
Chicago has been selected as the place 


for the spring meeting of 1904 


The Metric System in Great Britain. 
the en 
by the 

f ( 


Some weeks ago we referred to 


dorsement of the metric system 


British. Congress of Chambers om 


merce of the Empire at its Montreal meet 


ing in August, and we give below the text 
of the resolution Lord Strathcona wa 
the honorary president of the Congress 


and Lord Brassy the president. The hon 


vice-presidents include the principal 


higher officials of the Empir 


, 1 
ting there were present dele 


Montreal mee 


gates from seventy-five British umbers 
if commerce, and from the chambers of 
he principal commercial cities of Ind 
Ceylon, Egypt, South and Cen \trica 
( rad the Wi Indies Au ilas 
Hong Kong and Malta \n amendment 
» the resol I ecommending that the 
ippointment f a royal commission be 
sked to consid he que m of the adop 
tion of the metric system was voted dow1 
by i irge ma I \ One rt tine spe ike 
saying that the original solution should 
not thus be weakened, but that the matter 
should be so forced upon the government 
that will be bound to take action Phe 
resolution was adopted as follow with 
few dissenting voices: “‘That this Con 
gress, having had under its consideratior 
the following resolution, adopted at the 


during th 
\ugust, 
rincipal Secretary 


the prim 


conference held in London 


months of June, July and 1902 


between His Majesty’s P 
of State 
ministers of the s« 
the 
advisable to adopt the metric system of 
j the 


for the Colonies and 
lf-governing colonies of 


sritish Empire, namely: ‘That it is 


weights and measures for use within 


Empire, and the prime ministers urge the 


governments represented at this conference 


Letters From 


Practical Men. 


Coring a Boiler Section. 
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Impertance of Slow Work 
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Speed in Grinding. 


tew word ibout 
ve opinion 

\ ‘ p ed f 
{ eda vered 


4 t steel cut 

vy were cut t 

¢ he the de 
en ground to diam 

vheel rigged up in a1 


far the 
ie wheel as fas 


po 


found we got 


1 
aS SIOW as 


speed of the lathe with 


yme years after, when 


& Si 


larpe grinder, | 





1606 


pieces of chilled iron h 


to finish 


I ad 


plug gages, in fact \s they could 


SOM 
not be 


turned economically we had to grind them 


from the rough. It paid us well to rig up 


temporary apparatus to rough grind 


them in a lathe, with back gears in, leaving 
nly the finishing for the regular grinder 

In my opinion all grinders for general 
purposes should be fitted with quite slow 
drives for roughing. When that is don 


ubstantial cut can be taken 


London, Eng Jno. M. NEWALI 





Racks for Bar Stock. 
Machinist: 
One of the things that crop 


editor American 
up in every 
one 


shop and which are in nearly 


ditferent 


every 


olved in a way is that of pro 


viding storage for bar iron and steel and 


similar materials There are many who 
think that the only correct way 1s to set 
such material up on end, as that utilize 


the available space most fully. Probably, 


oo 


Toad 
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FIG. I CASTINGS FOR BAR RACKS 


when it is only storage in possibly restrict 


ed quarters that has to be considered, no 


solution more fully in accord with the 


requirements and the conditions can be 
| 


found, but in a shop there are usually a 
f other factors to be considered 


Niles Tool Works, at Ber 


material the 


numbet 


In the German 
, all wrought 


for the 


lin with excep 


tion of that screw machine depart 


ment and also the tool steel, was furnished 


the machine shop from the smith shop 
ready cut off to length, straightened 
and centered Naturally, therefore, the 
storage of the bars was attached to the 
blacksmith shop, and naturally also the 


storage room was fitted with the necessary 


machines, such as cutting-off saws, 


straightening presses and centering lathes 


As a narrow-gage track ran down the cen 
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ter of thi 


connect with the 


shop to 
shop, a convenient arrangement placed all 
of the machinery on one side of the track 
and stored the material on the other. Giy 
this general arrangement it foll 


the 


bar stock that 


en wed 


as much more covenient plan to so 


store thie it could be 
' ' 


from horizontal racks directly on to the 


tables of the cutting-off saws without any 
nconvenient turning or much handling in 


hie 


‘s of channel section connect 


transportation first racks were made 


if inverted \ 


longitudinal and cross bars; the 


ed by 


cross bars proj cted be yond the I gs of the 


V's to receive the stock and were turned 


up at the ends to prevent it from rolling 

off Stock could also be placed between 

the legs of the V's , 
While this rack left little to be desired 


is to stiffness and capacity, it was ex 


For storing the lighter and more 
that 


pensive 


, ' 
costly stock was issued only 


against 


special requisition, it was decided to adopt 


for the storeroom some less costly form of 


rack Che happy suggestion for that 
which was finally adopted came from the 
pattern foreman The freehand sketch, 
| vg I, gives a side and edge view of a 


casting used in pairs. These castings were 


tbout 6 feet high by 4 inches wide and 34 


neh thick. Cast their inner faces at 


across 


an angle of about 15 degrees from the 
horizontal were pockets 15-16 inch deep 
by 1 1-16 inches wide. These were spaced 

convenient distance apart and the foot 
was flared out a little. Two of these cast 


ings were connected by rough bolts passed 


hrough cored holes with the pockets in 


side. Bars of 1 inch square stock wert 


dropped into the pockets and securely held 
by tightening the 
These 


intervals to 


bolts that clamped the 
stands 
the stock they 


castings were placed at 


suit were to 
carry No cross-bracing was found neces 
sary, as the weight of the stored bars was 


quite sufficient to give the requisite stabil 


inclination of the bars caused the 
settle 


ity. The 


stock to inward and kept it from 
falling off. Aside from the low cost thes¢ 


ina marked degree the merit 


racks possess 
of flexibility in ad: 


to be 


iptation to the material 


stored or to the available 


space \ 





short rack made up of two stands, a 


longer one of as many as may be desirable 


these 


for the re 


In the screw-machine department 


racks were found very useful 


ception of the various bars and rods: in 


the lathe room they served for the storag 
of all sorts of long work in process of 
milling ma 


floor of the 


being carried throug 
chine room they relieved the 
accumulation of rods and shafting waiting 
to be splined, squared, etc. A pair placed 
conveniently to the floor borers and hori 
zontal boring machines took care of. the 


I all 


were used for the storage of finished arti 


various boring bars In racks that 


cles the bars were covered with sheaths of 
old belting leather 
later modification the stands 


Ina were 


made of single castings with sockets that 


s storeroom into and through the 
machine 
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‘oss their inner faces for th 
that 


ran square act 
ot 
in place by hooked bolts and which serve 


This 


shelves 


reception square bars were hel 


to support shelves made a hand 


and cheap set of for the storag 


of finished or partly finished smaller part 


Fig. 2, in default of a photograph, w 
serve to give a fair idea of the gener 
arrangement Cleats on the under side 


of the shelves, on each side of the support 
These 
shelves also have the merit of adaptabilit 


load 


ing bars materially aid the stability 
to the available space and to the 


be carried; if that is heavy, the distances 
are kept correspond 


Henry Hess 


between the 


short 


supports 


ingly 





The Safety Valve on the Monkey Wrench. 
Editor American Machinist 


\ couple of months 


have passed now 


since Mr. Griswold, at page 1224, present 
ed his argument to prove how wrong 
was in my statement that “the pressure 


” ' cas 
under the cover” (say, in a steam cylin 


tension 


sufficient 






































C : 
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FIG. 2. STANDARDS FOR SHELVES 
conclusiol i Phe s Is sé ng 
he Vesse covel re, therefore subyectec 
o the sum of the wrench strain plus the 

-] } 

nternal pressure This conclusion and 
1 ] 

the reasoning vv whicl Was reached 
seem to be generally accepted in the AMER 


Plaisted, at page 1439, wl ells us he has 
been perfectly sure upon b sides of the 
question, Is now again sure it Mr. Gris 
wold is right, and the editor pats him « 
the back witl em } DI l ea \ I 
he “open mind 

It is not necessary to go all through 


Mr 


to bring the beginning and 


Griswold’s argument: it is suffhcient 


the end of 


together. Between the two it will be found 


that a lot of pressure has disappeared, and 


it would be well for Mr. Griswold to b« 
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dvertising for it. The head is bolted on 
n the beginning with a certain pressure on 
he joint and an equal opposing stress dis 
tributed among the bolts or studs. When 
he steam pressure is admitted under the 
ead M1 Griswold concedes that I am 

rrect in assuming that there is a relief 

reduction of the pressure on the joint 
that we find at the beginning of his argu 
nent; but at the other end of it he con 
udes that the stress on the studs 1s 
1m of the initial pressure nm the yon 
face and of the internal steam pressure 
What has become of the portion of the 


tial bolt pressure which has disappeared 


from the joint Say that the head is bolt 
ed on with a pressure of one ton on th 
joint and an opposing stres f on 


distributed among the bolts, then admit 
steam to exert a total pressure of one ton 
against the cover ; 
case “proves” that the stress on the bolt 
must be two tons, because one and one art 
two, yet the pressure on the joint face 
conceded to be reduced Say that it is 
reduced one-half; then we have two tons 
of stress on the bolts opposed to the ton 
of steam pressu! nd half a ton of joint 
pressure. The other half ton of pressure 
it is for Mr. Griswold to find, and I don't 
know any better way than for m to 
vertise until he finds 
| have perso! Ilv assisted t the b yIting 
on of many cylinder heads and the start 
ing up of quite a lot of new steam engines 
It has been ¢ 


te a frequent occurrenc: 
on such occasion find that the cylinder 
head has not been bolted tight enough. | 
have seen the steam blowing out, or, rath 
er, the water, all around the joint—they 
do these things much better now, but the 
tightening of the bolts would soon mak 
the joint tight 1 am assuming now, of 
course, that no elastic packing used and 
that the joint is metal-to-metal. and that 
the bolts ar 


ly tightened sufficiently 


f 


o entirely resist the steam pressure. Ther 


is now only a negligible amount of pres 
sure on the joint. Release all the stean 


pressure from the cylinder and practically 
all the stress on the bolts remains Chere 
is no elasticity in the material that wi 


permit it to disappear, as any man of the 
shop must know lhe stress on the bolts 
will be now resisted by a corresponding 
pressure on thi 1 \dmit the steam 


again to the cylinder as before, and common 


sense would say that all the previous cot 
ditions are rest Chis t be s 
according to Mr. Griswold, because now 
the stress on the bolt 1 t] im of the 
steam pressur nd of the pressure tl 
Was on the unt before the team was 
admitted I) merely turning the stean 


off and turning it on again will have dou 
bled the = stress n the bolt Whether 


turning the steam off a second time at 


turning it on again would result in another 
doubling of the stress on the bolts it is 
for Mr. Griswold to say; but if that would 


be the result, then there should be a pad 
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s the assumptio1 elastic fm 
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pre ve ctical man know 
l wondet f ther 
\ iv perceptible diminution of 
ess upon the bolts t is doubtful 
f W who should be set 
<crew n wouk | scovel that 
hey iscrewed easiel n account ot! 
( lad v I CavVV We ghts upon the 
COVE sis 1 in the least denying 
( eoreti lasticity of the materials 
f engineering \\ i the im 
ng Ie ( t cities disclos« 
nd measure e tensile and compre 
\¢ ( . t phy ( aboratory t 
( recog f the dimensions a1 
ons of se elasticities My w 
tf arguing case may be lacking 
pt ( v be far from scientific, 
I I rig I ca iV 
“ 1 nde fic Mr. G 
\ ic er” ~ he ( 
ng ( V6 herefore 
rected tl s i wrench stra 
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ids the attack and wins positive victories 


, 
t 
for mankind or whether he leads the de 


fense and prevents aggression upon human 
rights. To claim the opposite is to ignort 
ill history. It is, moreover, to assume the 
role of the pessimist so far as the defense 
of unwarranted aggression is concerned 
Who shall defend the weak from the ag 
gressions of the strong if, after winning 
the fight, “the mere opposer and obstru 
tor’ s to be ‘accorded no credit” because 


“he has accomplished nothing except in 
a negative Q. 

[When writing the editorial referred to 
had in mind particularly mechanical 
Mr. 


not cite instances where in mechanical or 


sense?” iC GRIFFIN, 
we 


and industrial affairs Griffin does 
industrial matters men have gained last- 
ing fame by preventing others from doing 
things, for the very good reason that there 
In order to make an 
Mr 


Griffin has to go into a field entirely dis 


are no such cases. 
apparent case against our editorial, 


tinct from our own, and where we would 
prefer not to follow him. Even here he 
can make out a case only by confusing 
negative forms of statement with nega 
tive actions. The fact is that the same 
thing can usually be stated either affirma 
tively or negatively, and to determine 


whether a given act is negative or affirma 
tive we must go much deeper than mere 
of statement. The that 
“glass is transparent” is affirmative; the 
statement that “glass is not opaque” is 
negative, so far as mere form of statement 


forms statement 


is concerned, and we cannot decide 
whether the transmission of light through 
glass is a positive or a negative action by 


We 
of 


considering these statements only. 
the nature of the 
We believe that 


must look into act 


transmission. the denial 


of elementary and inalienable human 
rights is, in its essence, negative, regard- 
less of the form of speech employed in 


denying them. Slavery is a denial of ele 
mentary human rights, and he who fights 
the of 


these rights and against the denial—i. e 


for freedom fights for affirmation 


the negation of them 

We believe it is now generally agreed 
that those who carried on the war for the 
Union were doing a part of the construc 
work which begun when the 


tive was 


Union was formed—i. e., they were affirm 
ing the right of this nation to continue to 
exist as a nation; and even had it hap 
pened that they had carried on a defen- 
sive warfare (which was by no means the 
case, from a purely military standpoint), 
still the 
affirmative side of the question of nation 


they would have been upon 


al existence and of human freedom In 
Webster's 


not so much a denial of the right of seces 


its essence great speech was 
sion as it was an affirmation of the right 
to Much 
the same is true of Washington and his 
work. True, the right to tax without rep- 
resentation and the to other 
things was asserted or affirmed, and by 


Washington and our revolutionary fore 


continued national existence 


right do 


AMERICAN MACHINIST 


fathers denied. On the surface this looks 


as though King George III had the ath 
mative side of the question, and the 
“heroes of "76" the negative side But 
when we look, not at t 


mere words, but at 
the principles involved, we tind that King 
IT] 


and 


denied elementary human 


Washington and th 


his time affirmed these rights and fought 


Cx orge 
rights, men ot 


for them, and therefore earned their glory 
in support of an affirmative, not of a nega 
tive. 
Chatham 
America’; a 
But if he 
fully resist you,” 


“You 


form of 


said, cannot conquet 


negative Statement 


had said, ‘“‘America can success 
that would have been an 


affirmative form of stating exactly the 


same thing, and from this we see clearly 
enough that whether a man is on the affir 
mative or the negative side of a question 
does not depend upon the construction of 
his sentences, but upon what he really 
stood 


freedom; in 


human 
other 
the 


stands for. Chatham for 
human 
affirmed 


who 


rights and 


words, he human rights in 


face of those denied them, and _ his 
great speech was therefore an affirmation, 
not a negation 

If one man says to another, “Go work 
for me without compensation; I have the 
the other man 


right to demand it’; and 


says, “I will not work for you without 
compensation; you have no right to de 
mand it’; the affirmative side and the 
negative side are exactly opposite to the 
affirmative and negative forms of expres 
The first speaker, though he speaks 
of 


human right, and the essence 


sion. 


in the form an affirmation, denies an 


elementary 
of his affirmation is negative. The second 
man, though his form of speech is nega 
tive, really asserts his right to freedom 
and to the proceeds of his own labor, and 
essence of 


the his speech is affirmative, 





not negative. Mr. Griffin has confused 
mere negative forms of statement with 
essential negations. It has been done be 
fore, and too often.—Ed. ] 

A Special Chuck. 

Editor American Machinist : 
‘he enclosed blueprint shows a special 
lathe chuck somewhat similar to the one 
Knurled 


13 ai 
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Mechanical Crane Brakes. 
Editor American Machinist: 
“Mechanical Cra 


In his article on 
Brakes,” at page 1518, Mr. G. F. Dodge 
calls attention to an error made by me in 
the formula found in an article on “The 


Mechanical Brakes, 


He shows that in 


ory and Design of 
Vol. 24, at page 1425. 
(13) on that 
should be 4% instead ot 1-6, 
Mr 


tion. 


formula page the coefficient 


and I thank 


Dodge for bringing this to my atten 


It is impossible to say how the error 
crept in, but it was probably due to some 


carelessness in transcribing the results 


The other formulas at page 1425, Vol. 24, 


are correct. Formula 12 is the same as 
that in Mr. Dodge’s article at the top of 
the second column, page 1519. If Mr 


Dodge’s formula has been found experi 
mentally it is an interesting confirmation 
of theory by experiment. 

It is interesting to note the great dit 
ference between the values given for f by 
Mr. Dodge and those given by me. In the 
latter the of vary in 
the neighborhood of 0.4, while those by 
Mr. Dodge this. 
This difference is due entirely to the dit 
the 


coefficients friction 


are only one tenth of 


conditions assumed in two 


My own figures refer to the band 


ferent 
cases. 
brake, usually of wood or leather, running 
Mr 
Dodge's values refer to protected metal 
baths. Under 
conditions 


nearly unlubricated on a metal drum. 


surfaces running in oil 


other more favorable the co 
efficient of friction may fall considerably 
the Mr. Dodge— 


of 


below values given by 


as low as one-tenth those 


sometimes 
values, or one-hundredth of the values in 


my article; that is, as Mr. Dodge says, 
this coefficient depends entirely on the ma- 
terials of the surfaces and other condi 


tions as regards smoothness and lubrica 


tion E. R. DouGias 





Laboratory vs. Shep. 
editor American Machinist: 
\t page 1609 appears the following quo- 
of Me- 
chanical Engineering,” Cornell University : 
the Massachusetts Insti- 


tation from the “Sibley Journal 
“Shop work at 
of 
Instead the students now ‘practice the me- 


tute Technology has been discontinued. 








Threaded to fit 
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but 


Mr 


of simpler design. 
same style as described by Mr. King can 


King at page 1460, 
Split bushings of the 


described by 


be used with this chuck. 
Athol, Mass. Harry M. BuTLer 








CHUCK 

] - ’ °*a - - + - wae * 
chanical arts’ in the ‘carpentry laboratory, 
laboratory,’ in the ‘forge 
the 


in the ‘foundry 


laboratory’ and in ‘machine labora- 
tory.’ ’ 


Many readers of this doubtless regarded 
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as another sample of “college frills 
he “Century Dictionary,” 
as A 


suitable 


however, de 


nes a laboratory room 


ecially fitted with apparatus 


de 


same 


conducting investigations in any 
of The 
building 


artment science or art.’ 


ithority states that a shop ts 


which the making of any article 
carried on, or in which any industry ts 
irsued.” 
[Those who have done manual work at 
llege and afterwards worked where the 
roduct of their hands had to be sold t 
eet close competition, have little difh 
ilty in realizing that it 1s a distinct mis 
omer to call college manual training 
shop work.” 
Anything, if it be nly the prope 
choice of names, that helps t nvince 
llege men that their college course can 
t take the pl ice of the sch l of prac 
al experience, is a distinct advantage and 
hould meet th¢ approval of all practi al 
men. As the Massachusetts Institute of 
Technology has never been guilty of the 


absurdity of labelling its graduates ‘‘me 
hanical engineers,” for it 
of 
of the value of 


confers the de 
5 of Science,” its 


gree Bachelor 


a good name is worthy of 


consideration Its abandonment 


word “shop,” as a name for its cours¢ 


manual training, is another evidence of 


the hard common sense that has always 

characterized that institution and com 

mended its teachings to practical men 
WILFrepD BANCROFI 


Philadelphia 





Making an Oiler 
Machinist 


and 


Editor American 
Very indispensable to 
to 


every other operator of machinery, is the 


important 


every toolmaker and machinist, and 


The oiler 
the 


common and everyday oil can 


that has for 


into 


come common use 








Drawn Shell 


2"Zis X 1 deep 


I I SUCCESSIVE OPERATIONS IN MAKING 
AN OILER, 
machine shop in general is th ppel 


plated or bronzed, steel-pressed oiler, 


which is made in various sizes and shapes, 
and has almost entirely superseded thos« 
f spun brass or copper 

The oiler difficult to 


and which there is 


most inutacture 


the one for 
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demand is the “Cha 


plate, in various Siz 
No. 6, 
without being 
particular style of « 


has to do. We will 
used, called the No 
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late through 
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he ‘ 
roug r 
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IN DIE FOR DRAWING 
OILERS 
ut, bo tom = 
k, and the spout ot 
I ) dy 
‘ ( ete! y I 
for t shie 
S the 
f reduction n dies 
duce ‘ 
» the egu m 
ig 
t an 
( } he is 
! I 
1 pe | 1¢ the 
forme die d 
Lie composed of | whet 
1, recessed for the the b 
nd for the form The 
rt t) ¢ wl ich one 


1009 


e’ oiler, made of tin” also 1s made ot . f 
es from No. 000 to is turned to the shape nearest to that ot 
from the sheet the spin-chuck, whi he fi ed u 
e It is with this” as at This torme ed and re 
iler that this article cessed below t eCEIVE ding sleeve 
take the size mostly his reducing sleeve ( made of too 
I This oiler is mad steel, machi ( part w 
lides I ( e oT ne 
e] Cl 14 ( t Ip ( 
es r d ‘ le er 1 
i ¢ il ¢ 
We 1 f \ R the de ; 
‘ ¢ in reducing 
‘ | p! ‘ 
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o- ) Lhe 1 
, 
thivtenes 
r re < ‘ i pe 
( Pe d 
f) T 
: c 
‘ he irregu 
rite F by the re 
duc g ‘ nd te 
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\ ip rt ttle if 
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J ' 
( { } 1} 
f 
f ' 
ré | f i 
( dy ted and 
double 
yottom A le of I. C. tin plate 
pe ‘ination die. The 





ng ‘“‘nick” also is put in at the same 
time The spout screw L is made of [. C 
ti lt has the thread rolled to suit the 


oiler body, and is punched for the bottom 


end of the spout. The cap VW is made ot 
the same stock, and aftér being punched 


for the spout is headed or curled with a 
leather washer over the spout screw, as in 
the sketch 

The spout is 


of X X or 


to cut the blank; second, to V-up, and 


made, in three operations, 


o16 stock The first operation 


to close, which is done over a 


the third 


mandre his spout is then soldered at 
the se ind soldered into the spout 
crew, Which practically completes all the 


parts for this oiler, and after being cleaned 
nd wrapped in paper and boxed, is ready 
for shipment. It takes in all about thirty 
three operations and handlings to make up 


thihin ait 1. CR 


Seme Points on Grinding. 
Editor An 


\Ir. Norton’s reply (at page 1500) 


ierican Machinist: 
to my 


Grinding” 


reque i “Expert Advice on 
is much appreciated. I find that I was 
n ea [ should have been, and will 
ry t medy the defects. I should have 
isked what he considered as good prac 
tice instead of best practice [ used the 
term ely, Just as one says “more per 
fect,’ which is an impossibility, but the 
phra | think, good English 

[ do not wish to eliminate good judg 
nent; 1 want to assist it Gaven prope! 
mnditions, good judgment will show bet 


ter results than if the conditions are im 


proper. When I say that even with all 


the naditions, as to speeds, grades ot 
wheel and work, as they ought to be, poot 
‘ vy be obtained, may be fot 


ison that good judgment is not 


le VE 
1S¢ » the face of wheel, travel 
f depth of cut hree factor 
not in ee mong the conditions | 
ume e right 
, 
| nes we are usine are Landis 


\ppl ton: the latte 


and 


s an old-style machine. We are using 
8-incl wheels, with faces . x and 
nch, Norton make, vitrified mostly, but 


ive ( some carborundum We true 
up wheels by a diamond tool carried on 
i fixture that is attached to the table We 
i ot really “having any troubles’; we 
ire doing good work now and in fair time 
Mv object was to get some data as to 
what uld be considered good practice 
in general, and use this for a_ starting 
point, keep a record of results obtained, 
and then, as Mr. Norton suggests, crowd 


the machines all they will stand, and when 


any changes are made in conditions, note 


what result is, whether favorable or other 
My experience with carborundum wheels 
No 60 


turns 


(which I have used on cast iron) 


L, 7x3g inch, run at 3,100 per 


minute, was that they cut freely but wore 


down and lett 


a scratchy appearance 


AMERICAN MACHINIST 


No 


60-K corundum wheels, 8x3¢ inch, I found 


on the work, even when finishing 


good for cast iron, when run under the 


same conditions In 
is Mr. Norton's 
these wheels ? 


Our 


a general way, what 
opinion of the merits of 
machines are not such as will stand 
as much crowding as I know can be done on 


stiffer machines. I have seen some of the 


latter at work, and know why they will 
stand crowding. I notice that the stiff 
overhanging rest is substituted for the 


hardwood, rounded 


spring rest We 


out, for 


use 
shoe, in spring rest 
How does the fixed rest provide for re 


duction in diameter of piece, which brings 


t away from contact with the shoe? 

I realize that reducing the cost of pro 
duction is like lowering records with 
racers, and that better results are con 
stantly being obtained by constant expet 


menting and MmMproving conditions 


Now, I learn from Mr. Norton's reply 


quite a few important things, for all of 
which he gives good reason, backed up, 
OO, ) experience Some of the other 
authorities (7?) on the subject do not 
agree with Mr. Norton, but I believe he 
is right, and shall put his suggestions into 


far as I can 


That a 


practice mstanter, as 


Phe things I learn are ¥4-inch 


face wheel is good, and yet the machines 


for 3g- and ™%-inch face; that 


made 


12-inch di 


were 
ameter wheel is good, but alas, 


the machines will only take 8 inches; that 


we have been traversing work too fast for 


face of wheel, but taking lighter cuts be 


cause the machine would stand the trav 


by speeding 


erse but not the heavy cut, and 


traverse the time was cut down; 


been rotating work much too 
“automatic feed is doing only 


me-halt what it ought to do, but it’s a 


vast Improvement over hand feed at that; 


Nat rigid rests are goo 


1 
een usin 


anding al 
one good work in fa 
much better, | 
knowledge 


hat we have left so 


now in 


owing possibly to the 


rr sizing, 1S 


lack of stiffness 


in the machine, the 


would continue to cut quite a lot, say .0005 


to .oo1 inch, after the automatic feed was 


stopped, 1f the work w ll lto “ru 
ped, if t ork was allowed to “run 


down,” as we say In running two ma 


chines this often happens, and we prefer 


’ + 


ot to take chances on spoiling work by 


running too close 

\s we 
and soft machine 
No. 150-N wheel, 8x! 


used some 


have ground both case-hardened 


teel, 7-16x7 inches, with 


inch, we must have 


judgment, because the 


good 
wheel certainly wasn’t what ought to have 
been used. 


There is a surprising amount of mis- 


information abroad 
In the past we have had lots of trouble 


use wheels for fine finish 


trying to fine 


We have an NX wheel, which was sent 





November 26, 1903. 


us by a salesman for a first-class emery 


wheel manufacturer to grind soft steel! 
Referring to Mr. Norton's article o1 
“What the Grinder Will Do,” at page 
1486, I was chatting with the chief engi 
“Celtic,” of the White 
of the Mid 


mid-ocean, 


the S. S. 
Mr. 


vale Steel Company, while in 


neer of 
Star Line, and Peacock, 
1902, on the subject of grinding 


“Celtic.” 


in August, 
the shafts for such giants as the 
We were in the tunnel where the*shaft is 
carried outboard, and I was holding forth 
on the beauties and economies of grinding, 
work 


even on such large Perhaps I was 


beyond my depth, but I felt sure that the 
done. I am afraid that lI 


took a little pleasure in enlarging on the 


work could be 


possibilities of grinding within .ooo1 inch, 


and, although I succeeded in ‘‘enthusing” 


Mr 


to look 


Peacock enough to have him promise 


into the matter on his return to 


the United States, I fear the chief engi 


was gently “joshing” him 


HEARNE 


thought | 
York 


neer 

New Rosert J 
Machinist: 
understood as 
8-inch 


there is a large 


Editor American 


| would l 


not dé 


that the use of an wheel 


good practice, for amount 


of tool work and other work, the principal 


feature of which is its accuracy, that ts 
most conveniently ground with a small 
wheel; but when we wish to manufacture 


plain cylindrical work in a commercial 


way an 8-inch wheel is too small and a 24 
inch wheel is not too large 

I can see no gain by passing the work 
faster than the width of the wheel for each 
rotation of the work, and it may be very 


the high ridge 


of the 


to do sO, for 


troublesome 


left between may rough up the face 


wheel if does not wear it too rapidly; 
inv less traverse than the width of the 
wheel face 1s a loss when removing stock 
IL wonde f you true your wheels cot 
] 1] » 

C4 \ ri qo you really pr duce a 
woth and perfect surface So many do 
even after year of experience with 


grinding. Here is the place where so much 
t the right 


musunderstanding comes in abot 


wheel for finish. If one understands how 
» true it, he can produce a fine finish with 
i coarse wheel If not he will condemn 
whee » coarse that another will 
regard as right 
I have abandoned the overhanging rest 
for the work and use only the rigid rests 


both a 

We 
justment quite hard, but 
ork 


“feel” the work 


have horizontal 
ad- 


horizontal is 


that and 


adjustment screw the vertical 


1 


the 


made to w very loose, that we may 


as it touches the shoe: we 
keep the horizontal screw in 


The 


then simply 
contact, but do not push the work 


rest is 


not automatic, yet our operators 
are enabled to produce something like 
three times more work with it than with 


the spring “‘rests’—I use the plural, as we 


seldom use a single rest, but rather as 


many as there is room for, thus forming 


an almost continuous groove in which the 


work turns 











< 
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The rigid rest must be adjusted to keep 


in contact with the work, but not as 
ften as one may at first suppose and 
much 


thal, it is possible to produc 
wre work than with the spring rest 


Many 
oduce round 


suppose 


prings, but an operator in our works has 


ust ground a g-16 inch bar 6 feet long 


from the rough bar. It is true, round and 
traight within .o0025 inch He ground 

with a°20-inch wheel 2-inch face cut 
ing the entire face. He ground it rapidly 


nd without chatter 


In regard to fine wheels for finish, I will 


I regard a 60-Kk « ndum w good 
cast Iron whe ised nall 
ichine and Wii S mech ( Tr ) 
1 ‘ + ang | 
I can only wonder it you ground 7 


rind steel we produc fine surface 
st in prop » thr sunt of 
irbon and t density f e steel 
th quite coarse wheels by adjusting the 
grade” to suit; but when we grind sof 
irass or copper we must obtain the finish 
h a fine grain because the p cles are 
t blunted on eir points b ie meta 


in ship co iS nstalle 
( ( li. Norto 
\\ . \l 
A Smuggler’s Trick. 
Editor American Machinist 
[ was third eng ec! 1 
iw (atterward st at ( Bb ‘ 

e African « ) Phi f d ery 
l ry rept sInuggicetl I 
ricco ands] He 1 neve et 
iwught, but the cust d hin 
ell st of susp they expected 
woner or later to round ne knew 
wetter than ( \l 1 mselt 

id helped 1 run fit es of Be 
gian gin and fifty thousand cigars ashore 


it St. Vincent, Cape de Verdes, so [ was 

t surprised when he took me into his 
confidence on our way up tl Enel 
Channel to London 

“Mr. S., I want you to take the gage 
glass connections off the donkey boiler and 
thorough!’ clean 
boil them in fresh water; I have a scheme 
Inspector Watson, of London 


when they failed to convict me five years 


n hand 


igo, said if I ever came into London again 
e'd get me, if he had to manutacture a 
mi He did some fine artist 


ase against 
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t’s his 
elp.’ 
So | 

ho t 

rus \ ~ 


tic 
an 
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Salt 
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ce 
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72 
Old Morrison after that treated me as a 
son, and as long as I sailed with him I 
could, like the king, do no wrong 
Philadelphii E. A. SUVERKROP. 
A Unique “Hit-and-Miss’"—A Screw Machine 
Job in the Lathe. 


Editor American Machinist: 

It is a well-known fact that manufac 
turers are continually striving to simplify 
their product, not only because it will be 


easier to manufacture and cheaper to place 


ew) 


“HIT 


NIQUE 


because it will be 


to 


on the market, but also 


easier understood, less likely get out 


of order or be tampered with, and lastly, 
hecause it will better satisfaction 


Whether the the 
‘hit-and-miss” had this in mind, I cannot 


give 


manufacturer of above 


say; however, it is certain he struck a 
simple one 

It consists principally of a grooved cam 
keyed to the crank shaft of the engine and 
a sliding push-rod bearing upon the cam 
at one end and pivoted at the other in a 
sliding block which operates the exhaust 
and intake valves. The engine is of the 
usual four-cycle type, 7. ¢., during three 
strokes of the engine the exhaust valve 
during the fourth 


opens, thus permitting the burnt gases to 


remains closed and 


escape. By referring to Fig. 1, it will be 


seen that the cam consists of a hub con 
centric to the shaft and a cam proper, so 
shaped that the opening and closing stages 
of the valves are very slow, thus permit 
facilitating noiseless 


ting and 


Now, by referring to Fig. 2, it will be also 


operation 


seen that the face of this cam is provided 
with a groove which crosses over to the 
hub and thence recrosses over to the cam 
To the push-rod is attached a small 
ball 


and socket joint, which permits great free 


again 


hardened steel shoe playing upon a 


dom of motion, its motion, however, being 


constrained by the which fol 


oval point 
lows the groove, as 


shown \ 


he end keeps the shoe always in contact 


spring at 


lhe operation is as follows: Represent 


ng the motion of the engine by the full 
arrow and following the operations as per 
the dotted one, we see that during admis 


sion the shoe travels from a to during 


compression from > to ¢c, during expansion 


from c to d and during exhaust from d to 
a, thus completing the four cycles or two 


revolutions, and during which time the 


push-rod and also the exhaust valve have 
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been idle for three strokes. Since the cam 
and shoe have practically only line contact, 
it would seem that wear would be very 
rapid; such, however, is not the case, as 
the above-mentioned device has been run- 
ning several years and when examined 
showed very little wear. 

I might also state that the manufacturers 
of this engine killed two birds with one 
stone, the pump being located beneath the 
cam and the plunger bearing directly upon 
through the medium of a roller 


it so that 








AND-MISS.”’ 


it receives 1tS motion without the interven 


tion of levers, pins, etc 
In Fig. 3 we have a handy little arrange 


ment designed to make small rollers o1 


sheaves, as shown at e. Some time ago 
we received an order for several thousand 


of these, which were to be of brass, 1% 
with a 14-inch hole 
turret lathe 


not to be had, and, obviously, to turn them 


inches in diameter, 


through the center. <A was 


separately, changing the tool two or three 
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shape, clearance, etc. After hardening, 
the cutting edges were carefully stoned 
and the tools mounted in the post, care 
being taken to set the cutting edge of the 
parting tool just on the center line of the 
lathe the 
tool 
with 


and square with it; grooving 
was also carefully adjusted 
the lathe. 


was limited by 


square 


‘he movement of the 


tools the usual screw and 


at ¥, stop k was secured to the 
side of the slide so that the carriage could 


nut and a 
be moved each time only a distance equa! 
to the width of the sheave. It will be n 
that this that it 
entirely clear of the work when the oper 


This 


ticed stop 1S so bent 


ations upon the piece are completed 


insures a clear and unobstructed fall for 
the severed disk The arrangement was 
completed by bolting to the carriage a 


steady rest provided with a block of hard 


wood which could be adjusted to just 
pinch the stock. A light shield was als 
placed over the tools to keep the chips 
home 

Considerable skepticism was at first 


manifested when a bar of stock 4 feet long 
the lathe 
howeve! 


and 
This, 
when the pieces com 
ot 


was placed in the chuck 
speeded up to the limit. 

vanished like magic 
menced falling into a box at a rate 
four, five, and sometimes even six a min 
ute, and as nice, smooth and clean as one 
could for. The hole 


drilled in the drill press by means of a 


wish center was 
small jig. 
Perhaps automatic 
have better time; 
it must be remembered that a 16-inch lathe 


an screw machine 


would made however, 














Phe 


to 


times, was not to be thought of 


only thing remaining was, therefore, 
turn each sheave in one operation if pos 
sible; so, with this end in view, the tools 
were constructed 

The grooving tool 
the face g and cutting edge 
Next the tool 1 
lower faces being finished and the cutting 


filed 


shown 


at f was forged and 


planed up 


was made, the upper and 


edge carefully up to give correct 


HEAVES IN THI \THI 


} 


cannot be made automatic by a seventeen 
year old boy; the best that can be done is 
to make it semi-automatic 
J. W. B., Ji 
[We cannot help wondering why our 


correspondent did not make this interes 


ing lathe operation complete, by equipping 


the tail spindle with a chuck and a %-inch 
drill, thus avoiding altogether the second 
operation in the jig.—Ed.] 
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Molding Motor Cylinders. 

tor American Machinist: 
Fig. 1 shows the pattern of a 3!4-inch 
re motor cylinder having a water-cooled 
d. The cylinder is molded on end, the 
ttern is therefore solid; it is, however, 
the AB te 

from the mold 

top and a section 


the 
The 


method used t 
d the piece 1S as foll 


rted at line » enable it to be 
thdrawn 
Fig. 2 shows 
mold complete 
ws: 
aid in a plaster odd-side, 

Phe middle 


iid in a plaster odd-side, si 


ig on Fig. 2 part o1 
milar to the 
] ) 
1U¢ aliQd 


C. The parting is m: 


laced on 


or cope 1s p 
n rammed up to the top and struck off 
the two flat gates being placed 1 

- JL 





| 
| 
| 
| 








L 














} 
| 
5 
: 
} 
Rotated 
Fit PATTEKN FOR MOTOL N DER 
sition when tucking this part hese 
tes are now WwW iwn, he d 
led over and the odd-side is lifted off 
e drag is now placed on, rammed an 
ted off, and the pattern is rapped a ttle 
d withdrawn. The cheek is next parted 
and the flange of the patte 1, to whicl 
attached the plug 7, Fig. 1 irefully 
moved. The pattern being a good one 


finishing is required, so that all 


mains the mold wi lack 


is to paint 
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| brush being us« 


blacking thin, as 


ing, a small camel-hair 

Care is taken to keep the 
rough looking casting with 
rhe 


rhe 


the mold up to the pres 


if too thick a 


no sharp corners will resuit mold 1s 


now ready for the oven time con 


making 


sumed in 


one hou 


ent stage 15S 








Ch Oy 


ZS Cc t NES 
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Ame ° triist 
Fit y rovp VIEW AND SECTION OF MOLD 
COM PLETI 
The body core is made in a corebox 


provided with a suitable guide to locate 


the tube i. Fig 2 
ous holes drilled into it, 
When cl 


ope 1s placed on it 


This tube has numet 
and it 1s 


the 


two 


screw d 


sing mold, the 


at one end 


; 


} +] . 
S DaCK On pieces © 


;-inch lumber, the cheek is next lifted o1 
1 in 


he body core 1s placed n 


that the 


the nut is tightened, after noting 


thickness of metal is equal around th: 


body core The jacket core now placed 


nto its prints and also the core tor thi 
explosion chamber Che drag finally 
replaced 1 the l d S Cla ped ne 
olled \ which leave eady f 
pouring 

In Fig 3 re plat ( t the 
icket ¢ reb Xx, howing iiso” the sn 
grid used to supp e core s grid 
S Cas ta mixture n d id 1¢ ~ 
t can be melted it after cleaning the 
sand t t the g | ) ( \ i ter 
wire grid w eee ldered together, but 
son Ie ‘ q te i 
ng to ge ese wire did t 
make a complet ( he ft meta 
grid good thing nstance, and 
[ Cl1e Ve mig ¢ eC “\ dvantage 
n othe work where he met t 
very light section Ph enting of the 
acket core is mad y following 


nd t r 
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he Money Value of Training. 


T 
| | 


merican Society of Mechanical Eng 
neers, has a striking article under the 
above title in the November St. Nicholas 
It is an examination of the earning powe! 
of two groups of twenty-four individuals 


each, one group having been trained in a 


trade school, while the other had received 
shop training only. The earning power of 
these groups is averaged and then capital 
ized on the basis of 5 per cet.t., and a dia 
gram is then constructed with ages and 
capitalized values as co-ordinates—a curve 
being constructed for each group. At the 
age of entering school—sixteen—the earn 
ing power for both groups is taken at $3 
per week, in accordance with almost unt 
versal practice in this country Chis sun 
capitalized at 5 per cent becomes $3,000 
at which both curves start \t the age of 
leaving school—nineteen—the earning 


powers are tound to be $6.80 and $12 pet 
week for the shop and school boy respec 
tively. These sums capitalized as befor 
become $6. 800 and $12,000 respectively 


nd the curves are therefore already wide 


apart From this point up to about the 


ag f twenty-two they approach one an 


other slightly, as during the intervening 


period the earnings of the shop-trained 
hoy increase more rapidly than do those 


1 


from the school; but from this point on 
they diverge rapidly, the advantage of th 
school-trained boy becoming more = and 
more marked as the years go by 

From a fundamental standpoint — the 
most striking part of the article is that 
which compares the gain in capitalized 
value with the cost of the school training 
Phe experience of the Williamson Trade 


School shows that the cost of instruction 


! \ 


is about $500 per annum for each student 


or $1,500 for the entire course of three 
years I] gain mm ipita d ilue dut 
ng thi pe od 89.000 W 1 Sum renre 
ents the profi 1 the ivestmen f 
$1,500. Ih her words. tl nvestmet { 
the end of the OVS Si e ha 
ready multiplied elit SIX mes ne galt 
pet nny being it th rate t 200 
cent At the age if twenty five the earn 
ing power of the school boy is found t 
average $22 per week, which capitalized 
becomes $22,000 The gross gain during 
the intervening nine vears is thus $19,000 
f 1266 ner cent.. the average te per a 
num being 140 per cent 

These fisut present. the ilue of in 


dustrial training in what is to us an entire 
lv new light They represent industrial 
schools as about the most profitable enter 
prise in which it is possible for a country 
to engage 

It may seem to some that Mr. Dodge 
has committed an error of judgment in 
taking too low a basis of capitalization 
The original investment is not a perma 
nent one, but terminates with the boy’s 


life. It is equivalent to a bond which 


pays interest for a certain period equal to 
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the boy’s expectation of life, and then 1 
only ceases tO pay interest but does 1 
return the capital sum to the owner. 1 
problem is essentially one of life insuran 
and is one for an actuary to solve; but, 
general terms, it would seem to us tl 
the rate is high enough. Were the invest 
ment a permanent one, the rate would 
lower than 5 per cent., and the addition 
percentage necessary to return so sma 
an investment as $1,500, at the end of tl 
boy’s natural term of life, would not 
large. 

Mr. Dodge's deductions certainly d 
serve wide attention. Based as they a1 
on observed facts, they are in the natu: 
of a demonstration. If such results can 
obtained, this nation cannot set about tl 
establishment of industrial schools to 
quickly, nor can it for many years to con 


overdo the matter 


High Speed Steel in Planers. 


Among the curious things that have 


been developed by the increasing use ¢ 
high-speed steel is the apparent fact that 


these steels are not nearly as advantageou 


for use in planers as they are in lathe 
Such steels have been re peatedly tried 
planers with arrangements for speeding 
the platen up to something like’ the spee: 


obtained in lathe work, and in no case w 
have heard of have the tools been able t 


g like the speed which the 


stand anythi 


easily stand in the lathe (Apparently, th 


only way of accounting for this 1s the fact 


that the action of the tool in the planer 


intermittent and that during the returi 


stroke opportunity is given for the dif 
fusion of heat through the tool, with 
consequent lowering of temperature at the 
cutting point The alternate heating an 
coolmMeg ] pre duced pp s to be tl 
only thing which can account for the f 
that the att lye reed nowhere n¢ 
gh as 1 ead | btained w 
the same too ised 11 ‘ 
Much comment ts being made upon 


fact that the Maryland Steel Company ha 
recently contracted to deliver 20,000 to1 
of steel rails at Beirut (Turkey in Asia 

a price not given precisely, but know1 
to be below $19, f. o ) Atlant ports 
Chis is $9 per ton less than the recentl) 
agreed upon price to American railroads 
and means simply that such roads wi 
have so much the less available funds 
devote to machine tools, locomotives an 
other betterments \ curious feature « 
the case is pointed out by The Evenins 
Post as follows: 


“What adds to interest in this phase 





the export movement is the still more re 
cent announcement of the steel manufac 
turers that railway freight rates on ‘ex 
port steel’ must be reduced This must 
strike somewhat oddly, we should say, 

railway which is about to pay the $28 price 


for rails for its own us 
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Profit Sharing in a Harvester Company. into e worl ccomplished — by r 
The \IcCormick Harvester Machine’ weights Spel f! ‘ 1 ( \ ck 
mpany was sold in 1902 to the Interna » the saw eg Y ele f \ re Wt 
nal Harvester Company, and announce- regulates » 6 { , , cl 
nt has just been made that faithful em blades ; l ., 
vees of the torme WOrKS are share ¢ 

rie profits of the new « mMmpans I 1XQ 

yees } have rked five \ 1O0x8 

e with the McCormick Company will 9 \ 

ve certificates f stock f the p alu 

$100, » the ext t 5 ype Cel 1 | op 

r total earnings du lie c » & 

h the company. Any recipient of shar . ( \\ r 

( s] lut neg the 


convert them 1 


























rs 1907 and 1908 payment ot 
oo being guaranteed It ite l 
Ss action s 1 ecog I ( ° 
ration whic \ unitorn dere , 
: * npl ce ( v ; 
The Pennsy!vania Railroad Locomotive Testing 
Plant at St. Louis. , 
r report of the Saratog leeting 
he American S \ f Mechanical 10) 
iwineers Wwe ferred to e Tact ha h 
nnsylvania Railroad Company 
in elab rate NoLtive g pl 
he I l1lIs 1 x rchase I X] s ’ ul PAL 
conduct ) exhaustive series of tes o 
( I iwements ‘ cing ac mice ‘ 
e direction of f fheers of the Pem stop ee ong ‘ 
Vania system, with the ¢ et I Di saws ) ‘ { ‘ r 
rtment of T1 » n Ex d ic ' 
dvis com e from the , 9 
nerica Soc \I nical Eng 
d re IT \mc Ra 
vy Master Mecl \ss 
1 hie 1 nsvl\y Ma Railro ( \ at 
ecescal pp | f - ; 
Vv t wecessary r ( 
proposed ives 
litfer Vy TW ( 
] } i «| iN s I 
n ” ; | a 
‘ g g \I 
vo r 
\ t \\ mt 
Industria! Exhibition at Cape Town. 
\ g S ] ° ( ‘ 
\ Sout \t ) 
‘ dl cre N 1) ( 
O4, a d January 1Qos \n 
tion and a p sing g 
1 Am ‘ 
ed take advantage of Pp 
pr ting 
hices ot he exl 4 S 
use, Old Broad str | K. 
Oz St. Cie ges ( ) | 
Some New Things. 
rHE WHITLI WUBLE H 
This machine is built on nove ! . 
ng two saws operated vertically at op 
e sides of the work and « 19 alter 1] 
ely, IS sSeVe lw the ston l alf ie . 5 3 ) 
me required by a single saw | saws fasten ) 
actuated from the geared crank disks g ! ¢ 
; | the Snadine of the bind g 


ttom, and the feeding 








1070 


/ 


the graduations showing exactly where 
each dog should be set in order to disen 
gage the feed at the desired points. The 


automatic trip operates at as many differ 


nt points as there are depths to be drilled 


at one setting of the work: in addition it 


leaves the spindle free, after any interme 


1; t ] 


diate tripping, to be advanced, or raised 


and advanced, or traversed its full length, 


‘ 


without disturbing the setting of the dog 


t also throws out the feed when the spin 
lle reaches its limit of movement 


The feeding mechanism furnishes eig 


rates of feed—these ranging in geometrical 
rrogression from .007 to .o64 Inch per tu 
ft spindle—each of which is instantly 
vailable : an engraved plat attached to 
e head shows the operator how to obtain 
cach of the feeds The tapping mechan 
ms are located on the heads, and are 
fitted with friction clutches operated by 


vers the handles of which extend around 


nder the arms and = within convenient 
ach of the operator Phe spindles are 
2'g inches in diameter, have a_ vertical 


adjustment of 17 inches, and operate over 


an area of 2 feet 4 inches by 27 feet 3 
nehe Phe table has a width of 18 inches, 

hight of 30 inches and a length of 29 
feet The machine is driven by a 5-inch 
high-speed double belt, and weighs 49,000 
pounds. It was designed and built by the 
Bickford Drill & Tool Company, Cinein 
nati, Ohio, for the Locomotive & Machine 


Company, Montreal, Canada 
HEAVY CHORD BORING MACHINI 
The accompanying half-tone illustrates 
one of a set of four chord boring machines 
which were supplied recently by the New 
ton Machine Tool Works, of Philadel 
phia 
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trical, the speed of the spindle being varied 
by change gears and a quadrant. 

The machines stand upon a long sub- 
base, which is not shown because it was 
supplied by the purchaser. The machines 


ire adjustable on this bed through the 
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and heavy work, is driven by means of a 
five-step cone pulley shown at the rear 
and mounted on a splined shaft which i 
free to slide in and out through the driv 
ing cone. The column carrying the spin 


dle head and the gear bracket for the 























HORIZONTAL BORING, DRILLING AND MILLING MACHINE, 


action of the pinion, worm gear and belt 
pulleys which take power from the motor 

The boring bar is of 6 inches diameter 
and has four rates of power feed with 
slow hand feed and quick traverse, the 
length of feed being 30 inches. The work 


ing surface of the base is 7x4 feet, and 











— ~ Ww TOw 


{OELPHIA 








HEAVY CHORD BORING 


The machine ts essentially a horizontal 
spindle boring machine, and 1s fitted w 


the usual table, which has been removed 


from the machine shown and which 1s 


raised and lowered by screws engaging 
nuts which are dropped into the holes 


shown in the base plate lhe drive ts elec 


MACHINE 


future extension should that be desired 

HORIZONTAL BORING, DRILLING AND MILLIN¢ 
MEACHINE 

i sa ll 

it 


his machine, which is designed for pet 


forming such 


Operations as 


re. reaming. milling. ete.. on both ligh 


splined) driving shaft has a_ horizontal 
movement of 32 inches toward front ot 
back of bed, by hand or powcr, also a 
power-driven quick forward and return 
motion controlled by a hand-wheel con 
veniei tly located at the front of the bed 
The spindle head, which is counterbal 
anced and provided with a safety chain, 
has a 36-inch vertical movement on the 
column by hand or power and in both di 
rections, and for quick adjustment 1s opet 
ated through a rack and pinion by means 
of the pilot-wheel at the front of the head 
The spindle runs in adjustable bronze 
bearings and has a threaded nose, 6 inches 


in diameter, to receive chucks or large 


milling cutters for very heavy work; it 
may be rotated in either direction by oper 
ating a reverse lever at the side of the 


head Phe bar which passes through the 





spindle is 4 inches in diameter, has 22 


nches travel and 1s rrovided with a No 5 
Morse Lapel hole; it has power ind hand 
feed in both operated from 


I 


the pilot-wheel for quick adjustment, and 


can be securely clamped for face milling 
be very heavy work the boring bar 1s 
cured by ( te The mcK g I are 
ited or e spindle head id nea the 
vork, thus relieving the outer shaltts trom 


strain, and also reducing to 
he minimum the vibration of the cutting 
tools The lever for operating the back 
gears is placed at the front of the head, 
and the gearing can be readily engaged or 


lisengaged while the machine is running 
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jhe outer! 


support tor the boring bar can 
y to the table, has hori 


e clamped securely 


yntal and vertical adjustments and is 


ovided with graduated steel s( iles, as 


ilso the face of the column and thx 
. the spindle sleeve is graduated als 
he table is 72 inches long by 31 inches 
ide; it is securely bolted to the bed and 


ise, and the work surface is 22 inches 
the tloor All the feeds are pr 
from the spindle; they are 


vely gyeare d 


ight in number and arranged in geometri 


ba} 
1] progression from 0.007 to 0.250 incl 
per turn of spindle [he spindle speeds 


ire ten in number, and arranged in geo 


metrical progression trom 4 to 260 turns 


per minute. The gear ratio from the cone 
driving shaft to the spindle is 224 to 1 
The back gears ratio is 13.6 to 1 Phe 


various shafts used in the machine are 


ground to size and all bearings are bronze 


The 


table to center of spindle is 44 inches; the 


bushed maximum distance from 


minimum distance, inches. The 


tershaft runs at a speed of 228 turns pet 
is fitted 


16 inches diameter by 4-inch face; 


minute and with tight and loose 
pulley S, 
the width of the belt on the driving cone is 


The 


pounds and is built by the 


weighs 12,000 
Fosdick Ma 


chine Tool Company, Cincinnati, O 


3% inches. machine 


20-INCH LATHE WITH NEW HEAD 
This tool possesses all of the 
features of the 18-inch 


which machine we 


important 
lathe by the same 
builders illustrated at 
page 124 
with a novel headstock, 


and, in addition, is equipped 


called by the mak 


ers their all gear head The headstock is 




















NEW LATHE HEAD 


a complete unit, and though shown with a 
ingle driving pulley to receiy 


from a countershaft, is so designed that a 


motor of any standard type may be read 


ly connected, the motor being mounted 


" 
1 


at the top or at the rear of the gear cas 


ing, while the controller lever is placed at 


the side of the apron. In the mechanical 


speed-changing arrangement six gears 
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nly are employed, thr f these being 
he spindle and thre« k shatt 
| e\ re engage vag d \ 
: t clutches ] \ ( 
t front of ently 
cal | ) rej g ( | r 
eV . dittere 1) re 
~ i +4 i ( ‘ 
ge range of speeds 
Phi e is \ e At 
\\ ( ) ( () 
Rupture as an Accicent. 
\ Wi K il | Vv I \ - 
vheel that was stuck, pull ds 
to use a rupture Hle « eC t 
Was an act dent a ed compel i 
tion, the case fina ching the House 
f Lords, whose op \ d ered by 
Lord Macnaghton ) s f “ 
\ man injures himselt by doing s ‘ 
stupid thing, and s called iccident 
ind he gets the benefit ot thre nsu Ce 


It may even be his own fault, and yet 


compensation 1s not to be disallowed un 
less the injury is attributable to ‘serious 
and wilful misconduct’ on his part \ 
man injures himself suddenly and unex 


pectedly by throwing all his might, and all 


his strength, and all his energy into his 


work, by doing his very best and utmost 
for his employer, not sparing himself or 


taking thought of 


1 


COTLIC 


upon 





im, and then he 1s 


is outside the Act because lh 


self deliberately, and there was an entire 
lack of the fortuitous element ! lL cannot 
think that that is right.” 

The Monthly Bulletin of the Fidelity 
md Casualty Company, of New Yorl 

ys that the rule » la.d down has been 
the rule in this country, so far as acct 
dent insurance 1s concerned efforts to 
exclude strains frot verlitting have been 
made, but without success 

The Injustice of Some Tests. 

» e vears ag ; Xp W 
testing a m h d sold and his houss 
had put in, for the p t the owt 
ers The circun Ce d vhich tl 
Was done were ( Sst favorable Phe 
rr ts, especially capacity, were away 

bove what he had p ! ed Phe vicld 
was very good The grades of tlour we 

e! high The temperature wa 10 ce 

grees below zero, the wheat of the finest 
ever grown in that country. He was more 
han surprised at the results; so was the 
miller in charge But the latter id 


the owners that this normal capacity 
If | stav here a few n tl you know 
very well that neitl | r anybody elsé¢ 
could duplicate thi If the owners are 
led to think they got a 1oo-barrel mill, 
when they contracted for e of 75 bar 
rels, trouble will com for the muller, 


and you will eventually be thought to have 


played some hocus-pocus with them 


game 


Better explain it all to them They are 


ey 
Ville 
Personal 
{ ‘ { 
i 1 \ I { 
Co.. Ltd i 
Sa d " x 


Institute Electrical Lng 
Stanley 
will delivet 
November 0, 
Clarkson Memorial S 
N. ¥ 


Soule ha 


Potsdam 


R. H 


ulting and designing 

it 20 West Thirty 

He will devote hu 
ns, ( ’ ’ ‘ iF 

ind valuatior - % 
team and ele 

pial field 


twenty \ Ving beet 
pumping o dey eT 
yea! ind rly he 
s10n he p s I 
ion | 

] ‘ ] 
nee! general peril nae 


VV auke r 
company 


Col. James H. Bailey, 


Electric Manufactt 


works, and chief eng 


pre dent 
Ipany, 
\ iddre 
li > 
L ZY 
is con 
il engineer 
‘ t 
city 
1 ify 
ir i 
i \ 
lh 
rit 
| \ 
a we 
Mining 
1 
' 
| 
} 
{ 


\ 

printing 
I 

¢ 

' ] } 


or ot the 
fiteet! 
hief eng 








1O7S 

the corporation publishing the Ratlroa 
Gazette and an important factor in 
business management, has severed his co 
nection with that publication, and 
announced, has permanently retired from 
work The sketch of his life as given in 
a recent issue of the Gascth ighly 


interesting, especially his thrilling experi 


ences all through the Civil War, in which 
he rose from private to Captain, the col 
oneley having been unanimously conferred 


friends His 
the Wall Street Daily Indi 
Strect ir 


by appreciative hnewspapel 
work began on 
cato) mernal; latet 


now the [ball 


adstreet’s, and he had been 


ad Gazette twenty years 
Obituary. 
had 


company 


George Hannold, a machinist who 
employ of the Sellers 


vears, died in Philadelphia, No 


been in 


forty-one 


vember 20, seventy years old. Before his 
employment at the Sellers works he was 
onnected with the Norris Locomotiy 
Work 

Robert D. Sherrard, an old) machinist 
and engineer, died in Philadelphia, No 
vember 16, eighty-six years old. He cam 
to Philadelphia from Ireland when a boy, 


He be 


engines 


machinist’s trade 
illy 


ime he 


and learned thi 


came expert especk Wm steam 


] wy 
and for a long t was entrusted with 
the delivery of the Baldwin locomotives 


IIe 


Atlantic road and made 


an the first engine on the Camden & 
for a 

trip 
with thir 


Sherrard 


the record 


wood-burning locomotive, making the 
seashore, 
Mr 
had heen blind fourteen years 
John Young, 
works of the Watts-Campbell 
Newark, N. J., died in that city, 
ftv-one old. Mr. Young was 
Newark and was educated in the 
public schools. He 
he Watts-Campbell 


pourneyman, 


from Camden to. the 


teen In 57 minutes 


stops, 


superintendent of — the 
Company, 
( Ictober 


8, fifty vears 


born in 
served an apprentice 
Company 


ship with t 


and became. successively a 
foreman, assistant superintendent and su 
having held the last 
g 

Le 
improvements, 
J 
! 


perintendent, position 


fifteen years had patented a number 


principally in 
of Cor 


of valuable 
connection with the releasing geat 
and was highly esteemed both 


liss engines, 


a mechanic and as a man 


«ald 
° e 
Commercial Review. 
New York, Monday, Nov. 23, 1903 
One of the most honeful evidences of 
an improving business situation is— fu 


nished in the willingness of banks to loan 


money for commercial purposes. Several 


weeks ago conditions in this respect were 


rather severe, some institutions going SO 
to decline to listen to overtures 


far as any 
in this direction 
machinery 


This is good news for men, 


scarcity in money invariably oper 


the 


as any 


to injure them, for construction 


industrial establishments, calling for 


machinery, 1s either deferred or aban 


AMERICAN MACHINIST 


de 


T tT 
past 


Phere have been considerable 
velopments along this Ii: 


agdonea 


ie during the 


few months. We know of two which left 
regrets in many quarters. One relates toa 
large machine shop, and the other to a 
big cement plant, work on the building of 
which was abruptly stopped The pro 
noters of the cement plant even went so 


far as to purchase $350,000 worth of ma 
chinery, but a short time ago notified the 
ellers that they W uld neo be ible to ac 


delivery until money conditions be 


came easier. The machine shop enterprise 
was temporarily abandoned for the same 
reason 

ve have already said, the string 





ation are fast 


it features of the money situ 

Sapp ng lt iSit } to obtain 
money for commercial and industrial pur 
poses than it has been in) month Che 
arrival of $5,000,000 1n gold from Europe, 
and the return of large sums sent West to 


sport the crops, have had conside rable 


to do with bringing about the happy state 
if affairs we have noted Phere is noth 
ing which bettes hows the truth of out 
remarks, than the frequency w which 
railroads are fl ting ( 1 vadays 
and tl ( hey " eeting do 
Ing SO 

\nent the issuance of railroad securities 
i financial writer say The railroads 
have been blessed with a series of unusual 
ly prosperous years, but instead of de 


old 


disposition 


debts 
1 
very general 


to incur new ones.” ment 


intended as a rebuke to the railroads which 


are constantly adding to their capital lia 


bilities by floating securities, and devoting 


the proceeds of their sale to betterments 


For example, Pennsylvania stock has been 
one of the vulnerable features of the stock 
market recently, because bearish interests 
have made considerable capital out of the 
immense sum the company intends to 
spend for improvements—estimated at over 
$67,000,000—as injurious to the stockhold 
ers, Whom they say ought to get the ben 

fit im increased dividends of at fiscal 


strength the company acquirs 


stimulus given to gener 


immense 
ness by the expenditurs 


of which the iron and steel industry in 
ll its branches 1s the chief beneficiary 
eliminated from consideration 

Perhaps there ts no business man in 
New York more familiar with German 
trade methods than ex-Mavyor Charles A 
Schieren, head of the well-known belting 
firm of that nam \t this me whet 


American m: 


themselves with consi 
they 


tivating an « since 


expect the Germans 


in their attempt to do so, any remarks as 


to how Germans must have 


some interest for them. For these re 


Mi 


asons 


the following remarks of Schieren 


are preset nted: 
: Phe 


1 1 
Wilich 


Germans have adopted methods 


are practically identical with, or at 
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least equivale nt to, American 
Their precise manner of operating ma 
to find ou 


(x 


ery, however, it is not easy 


s very hard to get inside of a 


factory, and particularly so for an 


methods 


1903 


chit 


It 


rma 


Amer 


ican. They say we have eyes everywhere 
and that we go there just to see thing 
[ suppose that is truce 

‘I notice, too, that they themselves 
that here They g¢ into my shop, at 
hey get into yours, just to find out 
methods, and we never suspect what tl 
are up to until they suddenly disapp 
and we hear from them later (nd I g 
them credit for doing If any man 
come into my shop that way and take aw 
information he is entitled to credit 

“The German is the hardest man f 

» compete with to-day He will tak 
( tract ny price How he does 
don't know But he does it And whet 
mines to the q stron Of quality 
got that, too 

\I1 Schieret als Say that ) 
it the belting dustry now 
ened by Germany in the fact leat 
all factories that are be ng built are ful 


equipped throughout with el 





ratus “Such equipment 
more expensive at first,” he said 
pays in the long run.” 

\lr. Schieren’s statemen yout G 
coming here and getting into Ame 
shops, and then taking their fligh 


making their personality 


manufactured product later, forms an ex 
perience which many machine shops 
America have passed throug! Cher 
no class of machinery mcrchants wl iI 
better capable of offering testimony 
point, than machine-tool met 

The German knows a good thing w 
he sees it, and frankly acknowledges 
the American-made machine tool has 
superior, if indeed it has an equal, in tl 
world. Then on the theory that imitat 
is the sincerest form of flattery, thor 
oughly familiarizes himself with its cor 
struction, and afterwards hims 


to the manufacture of one like it H 


nto the shop in two ways: either by b 
coming one of s working fore: 
eb | specting the constructio1 fat 
ool 

The latte! is a fay rite A 
those “ligher up.” A German firm g 
in order fo nachine too ind cl 
n the contract provides that present 
tive shall “supervis« the « 1 

Seemingly s is d rd 

nsure i wel it 0] but i 

S Solely scerTta how he “ 
made | i nach ( s lardly stall 
cros he wate efore - 
supervised s engaged , 
W ] hers, 1 duplic iting 

It is announced that t Ger Electr 
Company has obtained the contract f 
the equipment which will be needed f 
the substitution of electricity for steam, 


York Central 
Dep 


the lines of the 


road, fr 


ym 


Ra 


Ni 
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York city, to Croton, N. Y., a distance of various directions towards specialties. Thx Lard © ? 
bout 53 miles. Official information of tendency is even affecting to some extent rding t 
report could not be obtained at the the builders of machinery, wl e devo fron ge ! 
fhces of the company, but from a source g more ention t pe nachine 
ually reliable, assurances to that effect Perhaps nothing permanent will com f 
re given. When the plans in question much of this experiment nvestigatior N t | 
. ee ee | ew Catalogs. 
vere prepared, the cost of the electrical but there is promise of a certain fixed 
juipment was placed at over $6,000,000, busine ng som \ Rand Dr Company, 128 B lway, 4 
1 , \ k a N it? I 
it whether or not the contract which the Chat p it the mac s Ipply ( : 
. . t s W 
xeneral Electric Company is said ive which gos d I ering off perations wherelt 
. . ] + ] 1 ' \ t} ] 
cured aggregate S l In emains Wards The ual day \ l 1 Chicago Pnew | ‘ ( 
be seen ned ve \ S M h g I ( N 1 I 
The J. R. Vandyck Company, 8 Dey disposed t irder from hand to mout for working in ston Ba m 
1 , 1 1 } 1 1 1 ’ ’ the Chicago iu al 
reet, this city, has sold Whitcomb plan nere ne e steady reduction lel! " a oe = 
: s just being 
, Higley saws, upright drills and miscel s sis ol irse aff ne . 
, , , : ' ; . ' ' Consolidated Dre & | ( pany " 
, = . tex th Hana ‘ fron ctor rdvercels ' yinared A 
neous grinders, t he National Ste trom ta vy adversely, as compared w Cineten ete , - wa 
oundry Company, of New Haven, Conn the trade of recent mont] mut the same deseriptive Consolidated 
They have also received an order for the jimi m occurred st power presses. Sj] 8 s lon tl 
mmplete equipment for the Cuba | ter Phi S i nN ‘ featu wi n 
D 1 . 1 1 the make 
Railroad Company Guantanamo, Cub with regard trad 
1 , - . 2 oe . , 1 N oodm Mat A \ 
his includes Bradford lathes, Fosdick supplies which goes dir Rn. Woodman M s ‘ 
- 1] . , ms 2 : ; pany, Boston, Mas K 1 nel 
al drills, Milwaukee milling machines, ©. H. Be & ( Samuel H & ( numbering and da I , tour 
Stockbridge shapers. spe d la | es al d and I \l chinis Sup hy Co inl\ i rm ulges | 
grinders, engines, boilers, and blowing report November trade to date keeping naicat : 
quipment. Th now age f tl up with October, tl tte vine in pe a 
Cincinnati Punch & § Company f provem« ver Sep ( H. Besly na 2 ; 
New Wi 
Cincinnati, Ohi & ( p f 1 
mpans \ ’ 
Phe Diamond \] 1¢ ( \ I GG Iner grinae e past te | 1g it is dev 
tre vidence x | Dp ( r m | ng n ny ders f t ot 1 iu nal { ‘ 
Geo. Gorton Machine Company, of Racit Price € Qe vw ed, ex a ; 
Wie. thn dick wrindes tuscieecn 4 | ; a ; 
\\ the d g le less, good-wil P I I PP ' R m N ( 
ratents, etc ind is vy manuf ring WI! tte \ 
he machines at { works | | here msi S pp g , ‘tore y , 
re twenty-three varieti f the mac T ster ; i f ai 6x, 31 y 
luding those which are electrically driv rd de mx do ply Neri : ; 
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rhe Delaware & Hudson Railroad Company 
is adding to its shops at Oneonta, N. Y. 

A pearl button industry is to be established 
n Chesterfield, Mass., by Walter Smith. 


The 


shops, possibly 


Missouri Pacific expects to build some 


at one of the Kansas towns. 


[The Menzies Street Cleaner Company, 
Glens Falls, N. Y., is about to build a fac 
tory 

Sioux Beet Syrup & Preserving Company, 
Sioux City, Ia., will enlarge a beet sugar 
plant 

It is stated at Sioux City, Ia., that Swift 
& Co., of Chicago, are grading tor a packing 
plant 

The new machine shop at Norwalk, Conn., 
of the J. H. Paine & Son Company is com 
pleted. 

The Schenectady (N. Y.) Railway Com 
pany propeses to build a repair shop next 
spring. 

A factory of the Columbia Comb Company, 
Leominster, Mass., which was burned, will be 
rebuilt. 

Knox & Knox, of Dallas, Tex., are to put in 


a sawmill and manufacturing plant near Liv 
ingston 


lhe Bruening Cork Company, Pittsburgh, 
Va.. is planning for a plant at Ben Venue 


station. 
will establish a 
plant in 


tarr, of Barre, Vt., 
and polishing 


(reorge 
granite cutting Des 
Moines, Ia. 


The Atlantic Canning Company, one of the 


largest in lowa, will have a plant at Fre 
mont, Neb. 

It is understood that G. W. Smith is start 
ing to build a gasoline engine factory at Mil 
ford, Conn. 

Samuel Bloodgood and Wm. Parks, East 


Jewett, N. Y build a wood-work 


ing factory 


propose to 


It is stated at Phoebus, Va., that Sayer 


Bros., Newport News, Va., are building a 
foundry plant 

The Milwaukee (Wis.) Gaslight Company 
will build a tar plant, and may also manu 
facture ammonia. 

Charles Gildemeyer will remove his iron 
works and machine shop from Philadelphia 


to Minersville, Pa. 
Meadville, 
three 


The View 


Pa., is 


Keystone Company, 
building a 


100x354 feet 


stereopticon factory, 


stories, 
(Del.) & 
may 


the Odessa 


Railway 


It is reported that 
Middletown (Del.) 
build a powerhouse 


Company 


The Edison Portland Cement Company pro- 
poses to add six new buildings to its works at 
Stewartsville, N. J. 


It is understood that the Pullman Palace 
Car Company, Pullman, IIl., will double its 
Denver, Colo., shops. 

W. VP. Thomas is promoting a wire and 


iron mill at Kansas City, which 
to be built in the spring. 

The Household Electric Company, Jermyn, 
va., is building a factory, which is about 
ready for the machinery 

The Topeka (Kan.) Commercial Club en 
dorses the project of W. J. Rockenbacker for 
building a canning factory. 


is proposed 


Jos. Black & Sons, Hosiery Company, York, 


Pa., is considering whether to build a large 
new knitting mill in the spring. 

The Buffalo Electrical Works have been 
looking in Marion, Ind., for a_ site for a fac- 
tory to employ 200 or 300 men. 

Machine and car building shops at Port- 
land, Conn., are being planned for by the 


Consolidated Railroad Company 
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The Camden & Philadelphia Soap Company 


will erect a five-story factory, SUXSO feet; a 
boiler-house, ete., at Camden, N. J. 
A permit has been issued to PF. I. Avery, 


Columbus, Ohio, for a 


building. 


1197 Franklin 
$35,000 


avenue, 
automobile factory 

The American Malting Company, New York 
City and Chicago, is expected to build a plant 


Neb., at a cost of $500,000. 


at Omaha, 

Kk. H. Kent, of 
ing at Louisville, Ky., 
eation for a $160,000 paving brick plant. 

The Alarm &«& 
Company, Falls, 
three-story 


look- 
and elsewhere for a lo- 


Columbus, O., has been 


Telegraph 
Mass., 
addition. 


ire 
Upper 


Gamewell 
Newton has 
broken ground for a 

Hi. N. Mitchell, of Columbus, Ga., is 
to build a brick-making plant 


Ala., and perhaps another industrial plant 


about 
at Tuscaloosa, 
Oswego (N, Y.) Preserving Company (A 
R. Hunt, 171 West First 
plans for construction of a canning factory 


Street, Manager) 


It is stated at Pascoag, R. I1., that a build 
ing of the Hopkins Machine shop, which was 


destroyed or damaged by fire, is being rebuilt 

The Kieckhefer Elevator Company, Milwau 
kee, Wis., contemplates the erection of a four- 
story fireproof factory to cost about $40,000. 

The Pittsburg (Va.) Refining Company has 
decided to enlarge its plant at Coraopolis, Va., 
and contracts aggregating $50,000 have been 
let. 


Sidway Manufacturing Company, 5300 Ar- 


mour avenue, Chicago, Ill., metal specialties, 
has started work on a factory at Elliston, 


Ind. 

Helmick Foundry & Machine Company, Fair- 
mont, W. Va., whose plant has been damaged 
by fire, will build a new foundry and machine 


shop. 

Sutro Bros. Braid Company, Greene and 
Spring streets, New York city, will erect a 
factory in West New York, N. J., it is under- 
stood. 

The canning department of Nelson Morris 
& Co., meat packers, Chicago, is to be enlarged 
by a six-story addition, 65x142 feet, to cost 
$40,000. 

Vilter Manufacturing Company, machinery 


has started work on 
pipe de 


builder, Milwaukee, Wis., 
the foundation of 
partment. 

The 
shire 


additions to its 


Boston Steel & Iron Works, 166 Devon 
adding a new draft 
ing room and making other additions to plant 


street, Boston, is 


in Glenwood. 


It is stated at Columbia, S. C., that the 
Calumet Manufacturing Company, recently in 
corporated, proposes to build a cotton yarn 
mill at Liberty 


Harvey England, of Peshtigo, Wis., intends 
to build a lumbering town. His plans call for 
the erection of a steam sawmill, planing mill 
and shingle mill. 


Arthur MeMullen, contractor, 21 
Row, N. Y., is understood to 
quarry in the town of Mt. 
he will improve. 

The foundation for the 
road Company's new rounahouse, oil-house and 
Blair Furnace is 


Park 
have leased a 


Desert, Me., which 


Pennsylvania Rail 
boiler and machine shops at 
about 

The Hoquiam (Wash.) Iron Works 
pany will enlarge its plant and add a foundry. 
A 250-pound hammer and other machinery 


completed. 


Com 


have been ordered. 
The International Distilling Company has 
been organized with $500,000 capital stock, 


and will build a plant at New Orleans for 


making alcohol, ete 


The Eastern Steel Company, Pottsville, Pa., 
is considering plans for a $400,000 foundry, 
machine and blacksmith shop addition and a 
$700,000 rolling mill. 
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J. B. Dibelka, Chicago, Ill, has been mak 


ing plans for a 225x110-foot foundry 
90x280-foot machine shop for the South Ch 


and 


cago Foundry Company. 


There is a project for raising $250,000 f 
building and operating a cotton mill in Litt 
Rock, Ark. H. L. Remmel and Max Heimat 
have the matter in hand. 

The Works (M. | 
president) wi 


The 


Iron 
Ind., 
Hiaute 
feet 


Gartland Gray 
Gartland, of Marion, 
build a foundry in Terre 
building will be 112x280 

The Davies & Company is makin; 
preparations for the erection of a 153-foot ex 

the machine department at it 
Kast Catasauqua, I 


matt! 


Thomas 


tension of 


works, at a. 


J. F. Cooper & Co., South Attleboro, Mass 


are remodeling factory to manufacture sca 
pins, brooches and lockets. Herman Acke! 
man is superintendent of plant 

The Moline (Ill.) Incandescent Lamp Com 
pany is considering plans for a factory fo 
the manufacture of an incandescent lamp 
A. H. Kreitler is principal owner. 


for a three-story 
$20,000, at 15 


has been let 
factory, to 


The contract 


60x120-foot cost 


West Lake street, Chicago, for A. J. O'Leary 
who is understood to be a founder. 
The International Harvester Company of 


America, Chicago, Ill Dallas, Tex., ete., has 
new factory site in Texas. RK. ¢ 


Dallas, has charge of arrangements. 


secured a 
Cox, 
Bids have been taken for the erection of a 
plant for the Cape Fear Machine Works, at 
Wilmington (N. C.?). The company has been 
incorporated with $100,000 capitalization. 
The San Angelo (Tex.) Manufacturing Com 
pany will build a foundry plant as an addi 
tion. John Findlater, Jr., is a member of the 
company and has charge of arrangements 
The Dixon (IIl.) 
gotiating for the erection of a 
It is its intention to branch out 
eral repair business on traction engines, ete 
Fort Pitt Bridge Works, Pittsburgh, l’a 
have a contract for ouildings for Sweet’s Stee 
Syracuse, N. Y., to be erected at 
Building has be 


Machine Company is ne 
new building 
and do a gen 


Company, 
Newberry, Williamsport, Pa. 


gun. 
It is understood that George C. Monroe, of 
South Haven, Mich., has bought the ground 


at 104-106 Erie street, Chicago, Ill, and wil 


improve it with a factory building costing 


$75,000. 


The Russell Jennings Manufacturing Con 
Chester, Conn., manufacturer of bits 


pany, 
ete., has 
and an 
templated. 


making factory improvements 


the 


been 


extension to con 


forge room is 


Plants are proposed for Chicago and Kan 
sas City by the Independent Packing Com 
pany, chartered with $5,000,000 capital, by 
cattle shippers and stockmen of the West and 
Southwest. 


It is rumored’ that the works of the 


Phillips’ Insulated Wire Company, of law 
tucket, R. I., are to be enlarged. This report 
indicates that the addition, if built, will be 


used for foundry purposes 


Plans are under consideration for the ere: 
tion in Los Angeles, Cal., of a iactory for fur 
briquettes. A firm operating near San 
has for several months turned out briquette 
made with crude oil and coal dust. 


Jos 


have been filed for another larg 
be erected at East Kochester, N. Y 
Stromberg-Carlson uelephone Manu 
will be about 296x2 


is $20,000. 


Plans 
plant to 
by the 
facturing Company. It 
feet. The estimated cost 

The Consumers’ Co-operative Can Company 
of Illinois, has petitioned the Indiana Secre 
tary of State for leave to conduct its busines 
in Indiana. a plant a 
Hobart. It is capitalized at $500,000 


It desires to establish 
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Making a Roller Bearing. 

The readers of this journal are, for the 
most part, already familiar with the pro 
duct of the Hyatt Roller Bearing Com 
pany, of Harrison, N. J., in whose bear 
ings are used flexible rollers, which, be 
ing coiled from stock of rectangular sec 
tion, secure true line contact with both 
shaft and box lining, thus effecting a uni 
form distribution of the load throughout 

















FIG. I HYATT ROLLER BEARING 


the entire length of the rollers and _ the 
surfaces against which they operate. Quite 
recently some interesting changes have 
been made in the design of this bearing, 
and before taking up in this article the 
methods of manufacture, the new features 
of construction will be briefly pointed out 
The box or external shell, which fo 
general use on. shafting is made in 
halves, is machined tongue and groove 
along the contacting surfaces—as_ indi 
cated in Figs. 1 to 4 inclusive—so that 
when assembled the two members form 
ing the body of the bearing are securely 
joined, and any danger of distortion due 
to improper tightening up of the hanger 
screws is obviated. The head at one end 
of each portion of the box is cast integ 
rally with it, as represented at a in the 
sectional view, Fig. 4, the opposite head 
being fitted in place after the steel lining 


is secured and reamed out. This lining 

















FIG. 2 BEARING WITH CAP REMOVED 


so is made in halves for this style ot 
x, and, though not so represented in thi 
rawing, is formed with sloping joints 
allow the rollers to pass smoothly over 
Both heads, it will be noticed, are pro 
ided with pockets, in which felt is packed 
» render the box dust proof. The rollers 
re now made, for the same size of box, 
ymewhat larger than formerly, adapting 


the different bearings for higher rates of 
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speed; for instance, the type originally con 
structed for ordinary shafting speeds, say 
up to 300 turns per minute, is now suited 
for shafting running at twice that speed 
rhe floating cage d, which, it will be ob 
served, carries the shorter rollers and pre 
serves parallelism between the entire 
series, 1s, In the 1egular sizes, a_ shee 


steel stamping; and the rollers employed 


are wound both right and left hand, and 
alternately arranged in the box, it having 
been found that the opposing spirals form 


the best possible means of distribution for 
the lubricant carried inside of and betwee 
e first machine operation in cot 
structing the bearing is, of course, the 
milling of the half boxes, and for accom 
plishing this the gang of millers shown 
: , 
in Fig. 5 is employed, the castings being 


supported in fixtures in double rows on 


f 


the platen and passed under gang cutte 
The machine shown to the right in the 
foreground was milling, at the time this 


photograph was taken, the faces of in 


serted heads for the boxes, the fixture se 
cured to the table carrying two rows of 
castings held in place by the clamps at 
either side. For regularly handling this 
lighter work, however, they have smallet 
machines, which are not shown in this 
view. 

In Fig. 6 is illustrated a portion of a 
gang of upright drills, in which the boxes, 
after they are milled and put together, are 
bored out to receive the sheet-steel lin 
ings; the inner surface of the fixed head 
is faced at the same time. The work 


holding fixtures are of simple construc 
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mater s¢ I Cst é ot 
course, with the e of the bearing; fo 
ordinary sizes of shafting, however, the 
plate is something ver s inch thick, thus 
ifter machi g ere r stee 
wall between ‘ { ist T 
box \fter tl gs ( 1 | 11 
nder shears, t the 

2 
2 
, 
4 
ii 
: 
. re 
' 
aa 
the 
, 
. 
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FIG. 3. SHOWING CAGE FOR } EI 
are passed through rolls which give such 


blanks as 4 and B a semi-cylindrical form 


while C is rolled up into practically a com 


{ 


plete cylinder The two piece shells A 
which are used in the bearings we are 
considering more particularly here, ar 
taken from the bending rolls to the depart 
ment receiving the machined boxes, and 
here a half lining 1s drawn down snug into 
each half of the cast-iron box and fastened 
firmly in position, a hole being drilled nea: 


each end of the work to receive a rive 


which after insertion in place is quickly 

















tion and are so set that the bars, which headed over in a riveting machine Phe 
are supported at the lower end in bush lined shells are then put together, slippec 
ings in the tables, will be about central into drill-press fixtures milar to those 
with the cored work. The boxes go from shown in Fig. 6—and reamed out accurat« 
here to another department. where the ly to size, giving a true outer bearing sur 
steel shells with which they are lined are’ face for the flexible roller Che loose 
put in position heads, already faced and turned on_ the 
The linings, as already noted, are, for periphery by clamping on a special arbh¢ 
this particular type of box, made in two are now placed e boxe nd drilled 
= ms and with an inclined unt \ nd thet te t ( int forme: 
o os a n 
" ; | 
= = = = i — 4 -ie~ ys / 
f° 
. 4° 
a - a, 
= = == + SS A 
———— ny ( 
4 
Fie j ONGITUDINAL AND CRO ELECTION 
blank before bending and after is shown between head and box being oil-tight. The 
! in the sketch, Fig. 7, the outline at oil holes at either end of the box are next 

B representing one-half the lining for a_ drilled simultaneously under two spindle 
longer type of box, while C gives the “‘be- drills 
fore and after” appearance of the steel The d 1 ve f é f tl bearing 
plate (really, in this instance, a casing) being the coiled d flexible er. it 1s 
for enveloping the rollers in a certain form not, perhaps, unnatural that the most in 
of this bearing which slips bodily like a teresting process« the Hyatt shops 
bushing into the bore of a wheel, box or should be the ones by which the rollers are 


ther machine part. The thickness of the 


produced. And I question whether in any 
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machine shop may be seen, to-day, oper- 


ations more interesting than those em- 


ployed at 
these rollers. 


this establishment in forming 
To produce from stiff stock 
a closely coiled spring which will hug the 


arbor tightly when wound and which will 


length, 


be true to size throughout its entire 
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direction, but at a slower rate of speed 


than the fed to 
the left through the head at the same time 


thus the latter is 


SCrewW 5 


that it is rotating. The chuck at the end 
holds 


and draws them back through the rolls at 
of feed 


the arbor and stock, as illustrated, 


the end of the machine; the rate 
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FIG. 5. MILLING THE BOXES 
when removed, is not considered by th 
majority of mechanics, an easy propos 
tion. With the machine illustrated in Figs 
8 and 9, however, the rectangular section 


stock used in the Hyatt roller 1s success 
fully wound into what are practically 
losely coiled springs of accurate diameter, 


ind from 3 to 10 feet long, these being cut 


ip afterwards into the required lengths 
Four winding machines, two for right 
hand and two for left-hand rollers, are 
used. The construction of these winders 
which were designed and built at. the 
works) will be understood from the half 
ne and line engraving just referred to 
The machine bed, which is nearly 16 feet 
ong, has at one end, as represented, a 
head for the heavy screw or threaded spin 
dle (this is 4 inches diameter square thread 
and 1! inches lead), and at the opposite 
end a block carrying a pair of adjustable 
ro upon the long machined surface be 


ich set 


screw. 


tween tri saddle wh ves as an 


ort for the Upon the 


the 


support it, are mounted a spur gear and a 


outb ma 


bet ween 


screw, brack« ts which 
wheel, the former carrying an open 
fits thre 


a feather fitting a keyway 


chain 


ing nut which the screw, and 


sprocket having 
the full length of the screw 


milled nearly 


The sprocket is driven by a chain from 


suntershaft, and a second chain shown 


ft 


the c 
to the lk 
of 


‘arying the feed nut ts 


in the half-tone drives a train 
the 
in the same 


spur gearing through which gear 


rotated 
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idea of the head minus the change gear 
ing, and shows distinctly the arrangement 
of the rolls and other members by which 
the steel stock is pressed tight to the ar 
In this 
of 
levers pivoted in the up 
\t the front 
and 


4 inches in diam 


bor during the winding operation. 


drawing will be noticed, at a, a pair 
heavy arms or 
he end of the | 


arm 


right at t ved 


of each is carried a hardened 


ground tool-steel roll b, 
eter and nearly as long; at the rear is a 
which passes 
the 


right and left hand screw c, 


vertically through nuts swiveling in 
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FIG. 7. A FEW LININGS 
rmis, and which may be actuated by the 
handle d at the top to force the rolls 


I 


ther or to draw them apart 


tow ird each 





Directly in front of the rolls is an ad 
ustable guide ¢e, and to the right of the 
atter a grooved roll f, which may be ad 
justed to right or left by screw g; this 





18) BORID 


which must be varied, of course, to accom 


modate different widths of stock, is altered 
by means of change gears behind the head 
feed 


and through which the nut may be 


driven faster or slower, as required. 


The drawing, Fig. 9, gives a general 


NG 


THE BOXES 

roll acts as a guide for the material as 1t 
passes to rolls 6, and along with the uppet 
roll, adjusting screws and guide e may be 


clearly seen in the half-tone, Fig. 8. 


The 


material 


the 
in 


mandrels or rods n which 


is wound are about 10 feet 








December 3, 1903 AMERICAN MACHINIST 1683 


length, and for ordinary sizes are of drill machine. The end of the material to be’ tion relative to the rolls that the tendency 


rod as tough as it can be obtained from coiled is first led into a pocket in the is for the work to crowd toward the front 


the mills. The stock (about 50 carbon’ chuck, the latter standing at this stage rather than in the opposite direction 
steel) for the flexible rollers comes, in the close to the inner face of the tail block When the screw has been fed back the 
lighter sizes, in coils, while the heavier or upright; the long mandrel is then required distance and the end of the bar 
sections are in lengths of about 30 feet: s!ipped into the chuck and with the stock stock or the end severed from the co 


ough the rolls, the mandrel 





is drawn out of the work and the latter 
removed from the machine Next th 
feed nut carried by the large spur gear on 
the screw 1s opened by means of one ot 
the handles at the side of the gear, and 


the screw quickly drawn forward into its 


original position by operating the crank 
it the rear of the bed, a sprocket turned 


through the medium of this crank handle 
drawing in either direction a chain con 


nected, in the manner indicated in Fig. 8, 














with the saddle supporting the end of the 
screw 
In watching machine in operation I 
lly x ( > eC thie work ex 
nd sligl Iter pas g trom between 
he pressure ri did not do so, how 
FIG. 8 ROLLER WINDING MACHINE . : , , 
ever; in fact, s ely does the stock hug 
consequently, in winding small stock, a ld fast \ few turns of the screw lead the mandrel g pushed b 
roller nearly the full length of the arbor the material in between the two rolls b from the roll ig! Vist of a wrench 
may be made, while with the heavier ma ind the guide ¢, Fig. 9, roll f meanwhile at the end of the worl necessary 
terial the length wound will depend, of steadying the moving piece; the machine order to open it up llow 
urse, upon the width of the stock and now goes ahead full. speed, the screw d to be withdraw 
\ 
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) ) Hl 
the diameter of the roller, the average feeding back through the driving gear and rs as they come from tl machine em 
neth coiled fr the 20-foot rods being lray he rapidly winding roller along — . rad f produced with cut 
gta coiled from the 30-foot rods being, drawing the rapidiy winding rolier along oO be as accurate a t prod 1 wil t 


| should judge, from 3 to 4 feet. A num with it. The guide-plate ¢ prevents the ting tools, one picked up from a ™%-inch 
ver of the larger sizes, just as they were work from pressing out from between the lot showing, when measured with a mi 


wound, will be noticed at the front of the main rolls, this guide having such a post rometer, no variation in diameter w 
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ever, from inch. This accuracy is prob 1 stop, and the outer ends resting in a which is mounted a four-step cone for the 
ably due largely to the fact that the man- forked support. The vise is adapted to belt from the overhead counter. As the 
drels are somewhat above size and the © slide on a guide, and by means of a weight work is flexible, it is easily held by the 


rolls are set to reduce by a corresponding ed lever to which it is connected by a cord vise-jaws, and without gripping it so very 
amount the metal with which they come in running on a sheave at the edge of the tightly at that. These six machines have 


contact. For instance, take a 1-inch roller table, is drawn to the right, feeding the an output of several thousand rollers per 
made from steel 7-16 inch wide and 3-16 work steadily against the saw. The latter day. All work beyond the capacity of the 
saws is handled in cold-saw cutting-off 
machines 

The rollers as they are cut up into 
lengths are faced off in emery-wheel fix 
tures, and the burr is then removed from 
the inner corners by pressing against rap 
idly rotating countersinks. The tum 
bling operation comes next and this cleans 
the rollers and prepares them for insertion 
in the box. The cage, already mentioned, 
and shown clearly in Fig. 3 between the 
two shells, requires no machine work, but 
is simply smoothed up after it comes to 
the machine shop, and with this member 
and the outfit of rollers in place the bear 
ing 1s complete 

Of interest here should be a few particu 
lars regarding the wide range of sizes in 
which this bearing is made. The smallest 
roller coiled is, I understand, 14 inch diam 
eter and 1'4 inches long; it is used in a 
lawn-mower bearing, the axle for which is 
¥y inch in diameter. Next in size come 
automobile bearings, of which this com 
pany is making a goodly number, the 
smallest roller made for this work being 








3g inch in diameter. The largest pair of 


FIG. 10. BAND-SAWS FOR CUTTING OFF ROLLERS bearings turned out at the shop supported 





inch thick. This roller apparently should 
measure, inside, 5g inch. Not so, however ; 
irstead of being formed on a 5¢-inch rod 
it is wound on one measuring .635 inch, 
or .O10 over 5¢ inch. This would naturally 
increase the outside diameter by the sam« 
amount; but the rolls are closed up to 
reduce the work by .005 inch on a side, and 
it is this slight working of the outer sur 
face, evidently, that causes the roller to 
hold to the mandrel and to retain its size 
For facilitating the adjusting of the rolls 
a drilled dial or index plate is fitted under 
the crank operating the right- and left 
hand screw; the crank is provided with a 
pin, as shown, and a movement from on 
hole to the next moves the rolls toward o1 
away from each other by an amount close 
ly approximating .oo1 inch, It is therefore 
an easy matter, after calipering the work 
with a micrometer, to set the rolls to give 
the necessary size 

Two attendants are required for each of 
the four winding machines; and each ma 


chine will produce on an average about 





700 feet of coiled stock per day. The cut 








ting of this into rollers of the necessary 





length is an operation quite as interesting, 


in its way, as the preceding or winding FIG, 11. A GROUP OF FINISHED BEARINGS 
performance All rollers under 1 1-16 
inches in diameter are severed by band is provided with guides to hold it squarely a g-inch shaft and were 42 inches in length 


saws, six of these grouped as represented in position; it is driven usually at a speed The largest rollers are 2 inches diameter, 
in Fig. 10 being kept constantly employed of 160 feet per minute, the shaft for the the stock for these measuring %x7-16 
on this work. The long steel springs are lower band wheel being driven—at a re- inch. As to speeds, bearings with these 
placed, in the manner shown, in a vise on duced rate of speed—through spur gear- flexible rollers have been constructed to 


the saw table with the inner ends against ing from the main or driving shaft on operate at all rates up to 3,000 turns per 
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minute. It will be understood that as the ent points, so as to secure an approximate Mistaken Blaming of the Steel 


rollers increase in diameter with the size ly uniform rate of cooling throughout the y ERO MARKHAM 


of the bearings they are made from heavier tasting.” Nine times out of ten, when a 














stock of dimensions to suit the load, the The drawing shows in section a mold other piect f work dev ps « cs 
cross-section and diameter of rollers of all containing a large piston the thicker por sof ™ ; d. fau 
sizes being so proportioned as to give, with tions of which are the hub and the parts s laid to the steel. I do not wish to be 
maximum flexibility, ample strength to re- near it and the thinnest at the periphery, unders S 9 s alway 
sist crushing. The flexibility of the roller the latter naturally cooling the most rap- in a perfect ndition when purchased, 
allowing it to conform to the surfaces with idly. To cool the inner and central pot that the hardener is always at fault whet 
which it comes in contact, the load is uni tions of the casting as rapidly as the peri trouble experienced; but I think I can 
form throughout the roller length and the phery, water pipes are placed in the mold safely say that in nine ca out of ten 
contacting surfaces, although these are all and water is circulated through them im the steel 1f properly treated will give satis 
left soft, are maintained in good condition. mediately after the pouring of the metal. factory results, provided the proper cle 

In the last engraving (Fig. 11) are The spiral pipe A is rammed in the sand has been selected for the purpose 
grouped a number of the different styles of the cope and B in the drag, while a vet I have often been consulted in regard 
»f bearings equipped with the flexible roll- tical helical pipe is placed in the hub core to the cause of trouble that Ss wer 
er. The largest is 24 inches diameter by when that is mad When the mold i experiencing when hardening and temper 
i2 inches face, and is of a type used on completed, pipes are connected to the water ing steel, an ey \ ly emec 
pulverizing machinery; the half-dozen in supply and also to a receptacle for the over- to be provoked when they have found that 
the foreground are regular shafting bear- flow. A flow of water is started through the trouble was w elves rathe 
ings of various sizes; and the one in the — the pipes immediately after the pouring of than with the steel they were using 
pulley, as well as those to the left, are of the metal, the flow in each being regulated Phe broad-minded ul ilways glad 
the bushing type touched upon earlier in ee : 
this article Fr. A. S : - 

a i 
Controlled Cooling of Castings. 5 

The drawing herewith is from a United = + —— 
States patent recently issued to William = | 12 
\. Bole, superintendent of the Westing ee gs a ; 2 a 
house Machine Company The invention ROS 
relates to means for cooling a casting lo “a -~ 
cally while still in the mold and regulating 
yr controlling the relative cooling of dif ‘ | 
ferent portions. The specification says os , l = 

“In making castings which comprise un 2 “i , ) : = ) 
equal thicknesses of metal, particularly if ES a = . 
the castings are of large size, some por . —_ — anal 
tions will cool more rapidly than others, 12 
ind it follows that the thicker and heavie: 
sections continue to contract after the thin Yi, Y 
ner sections have assumed their final di // iS ff fi \ 
mensions, strains being thus produced in / f/f : /, \ 
the castings which are sometimes so seri LiL /T// Ui, A / L/T/f x \ 
us as to cause the castings to rupture, | | \r3 —— boi 
even while in the mold, and sometimes ” / | 
giving no visible sign of their existence J / 
until the skin of the castings is removed by / 
machining, when the internal stresses pro 
duce a rupture of the casting. Cases have 
been knowr in which the rupture due 
nternal strains took place months afte oe 
the castings were made and without any 
previous visible indication of the existenc« yy the valve according to the judgment ot when he finds 1 f trouble and 
f such strains the operator, which be assisted by ible re ly whi r the 

‘In the case of castings having different feeling of the overtlow pipes and noting fault is with himself or comes from other 
portions of unequal thickness, the thicker the temperature ‘he form, number and — soures I remember being consulted once 
portions obviously cool and solidify much location of the cooling pipes must be d n regard 1 ertain springs that broke 
more slowly than the thinner portions, this termined by the size, shape and require use, the steel being claimed to be at fault 
ing specially pronounced where the out- ments of the casting. When judiciously \n examination of the grain wl 
‘r portions are the thinner ones, since the placed and used they can evidently be steel was fractured showed it to have beet 
more rapid cooling incident to the lesser made to produce practically synchronous overheated when hardened. Another souree 
thickness of the metal is further enhanced cooling of a casting, or they can be mad f trouble came from t fact that on 
by the more ready radiation of heat to to cool some part in advance of some portion of the spring w ess than 1-32 
vard the outer surface of the flask or of other part, as, for instance, the center be nch thick, while other portions were mucl 
he mold. By reason of this unequal cool fore the periphery, so that when the latter — thicket The temper had been drawn by 
ng, lack of uniformity of crystalline cools it may serve to bind the structure flashing off the of course a 
structure and consequently unbalanced together as a tire binds a wagon wheel familiar metho f spring tempering, and 
strains are present in the casting. I avoid —— works very nicely where the pieces are of 
these difficulties by artificially cooling the In answer to several inquirers, the mak 1 uniform thickness throughout, and great 
hicker portions of the casting, which ers of the brick-making plant referred t ir ised when | g \n expert 
would naturally cool slowly, and indepen- at page 1574 is the Anderson Foundry & enced man can get good results if the 


dently regulate the cooling effect at differ Machine Company, Anderson, Ind pieces are of unequal thick provided 
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he is extremely careful, but it is an unsafe 
method if practiced by inexperienced men, 
the latter 
tioned class are being tempered, as the 
heat 


especially if springs of men- 


lighter portions more rapidly than 


those that are heavier. The oil will burn 


on the light and the 


thought to be drawn low enough. 


portions spring is 

It is at 
this point, but the heavier portions are 
On the 


portions 


still too hard and break in use. 


hand, if the heavier are 


drawn sufficiently, the lighter ones will be 


other 


too soft and will set when in use 


Now, the springs mentioned had_ been 


verheated when hardened. This of course 


materially weakened them and rendered 


them incapable of standing the strain they 


might have stood had they been properly 
heated, as hardened steel is always strong 
est when hardened at its refining heat. Not 
only were the springs weakened by the 
excessive heat mentioned, but, being un 


the flashing method, 


about as 


evenly tempered by 


they were in unsatisfactory a 


condition as it would be possible to put 


them 

We experimented with some springs 
taken from the original batch that had not 
been hardened, and also with some that 


had been hardened; they were all properly 
heated and hardened, and the temper was 
drawn in heated oil, gaging the heat by a 
thermometer. When tested they all proved 
satisfactory and were pronounced all 
ight; but it failed to convince the party 
that the fault, 


would buy no more of that make, although, 


steel was not at and he 
according to my experience, it was one of 


the Yet 


the steel he insisted on his 


the best on market while he 
would not use 
man who did the hardening following my 
letter when hardening 


nstruction to the 


the next batch, although they were made 
f a different steel. 

On another occasion a man who had a 
hatch of axes to harden came to see me; 


said he was having all kinds of trouble 
trying to harden them, could not save over 
of his product, thought the 
An 


examination of the cutting edges of the 


50 per cent 


steel was not adapted to the purpose 


axes showed them to be rough as they 


came from the trimming die in the forge 
shop. Investigation showed that when 
hardened they were dipped in the bath 


thin edge first. This method of dipping 


caused the extreme end of the axe which 


was very thin to harden first; then, when 
the heavier portion back of this was hard- 
ened, the contraction of the heavy portion 
in cooling caused it to draw on the light 
edge, which was of a convex shape and so 
hard that it could not yield, consequently 


We ground 


the roughness off the cutting edges before 


it cracked in irregular lines 


heating then, and when the axes were heat 
ed they were dipped in a bath of lukewarm 
The 


light edge being uppermost did not harden 


brine with the heavy portion down 


until the heavier portion back of it had 
contracted somewhat, enough at least to 


prevent the cracking. This man was glad 
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to learn the cause of his trouble, and 


changed his method, with the result that 
he was satisfied with the steel he was 
using. 

Many times a sufficient amount of the 
decarbonized portion—the outer surface— 
of the 


hardening, and the steel is still blamed for 


steel is not removed to insure its 


not hardening 
be not as good as the previous lot used, 


The quality is claimed to 
when in fact it is identical, the difference 
being that enough of the exterior surface 
was removed to get below the soft surface 
when the first lot was machined. 

One would naturally think that, in the 
that the 


face of all has been written on 


necessity of removing the decarbonized 


surface of steel in order to get good results 
when hardening, that no one need be igno 
find that a 


T1i¢ chan S [ 


rant of this necessity; yet I 


proportion of the have 


great 
met either are ignorant of the fact or are 
not mindful of it. 

An extremely cold bath is often respon 


sible for cracks or extreme crooking of 

pieces, when the fault is laid to the steel. 
Over-annealing is the cause of much 

steel hardening  unsatisfactorily. Steel 


that is allowed to be exposed for too long 
a time to the action of heat in annealing 
will not give the results when hardened 
that steel properly heated will give and, 
again, when the temper is drawn the effect 
is noticed, as the hardness appears to run 
In other words, if two 


out more quickly. 


pieces of steel cut from the same bar are 
annealed, the one heated properly and the 
the both 


being hardened in precisely the same man- 


other allowed to soak in fire, 
ner and the temper drawn in each to a full 
the that 


will be softer 


straw color; piece was over 


the 


Over-annealing is a very common 


annealed found than 
other. 
error, and as the party doing it does not 
understand the ill-effects of it, the trouble 
experienced in this case also is supposed 
to come from the steel. 


Now, | do 


that all 


not wish to be understood 


as saving steel in the market is 


first-class, and that all the trouble exper! 


enced in shops all over the world is due to 


the fact that no one understands working 


steel: far from it, there are steels made 


and sold that are not adapted to the uses 
for 


which they are purchased, and there 


are steels that must be handled with “kid 
gloves,” and cannot be depended on even 
ter There are steels that are very good 


for certain purpo es which do not give sat 


isfaction when used for other purposes; 


but, nevertheless, in the majority of cases 
when almost any of the leading brands of 
used, I think it that 
experience d 


steel are safe to say 


nine-tenths of the trouble 


arises from inproper treatment 


Switzerland is exporting electricity. Ar 


rangements have been made for sending 


into Italy, from the waters of the Lake of 
Poschiavo, in the Grisons Canton, electric 


current to the amount of 30,000 horse 


power 
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Jottings Afield—Il. 
BY JAMES VOSE. 

Continuing my journey, I had the pleas 
ure of becoming acquainted with the staff 
and works of Messrs. Reavell & Co., Ltd., 
Though not one of the largest, 
The shop 


Ipswich. 
it is none the less interesting 
is built on the saw-tooth roof plan, a good, 
diffused 
everywhere a 
dence with no indication of frothy “hust 


well light being obtained, and 


progressive spirit 1s in evi 


ling.” High-class quick-speed engines and 


air compressing plant of the most moder 
and efficient type are mostly manufactured, 


but a few lines of extremely accurate in 


terchangeable work are dealt with for out 


le friends 


\s in many other shops I have visited, 
the influence of the “visitors welcome 
policy of Messrs. Ludwig Loewe & Co. 1s 


visible, many of their limit and other gages 
being in use. Taken altogether, the equip 
ment is distinctly consistent, no sharp con 
ultra-modern and obsolete 


trasts between 


tools being seen. The advantages of bor 
ing and turning mills are duly appreciated, 
some good records of work produced on 
them being shown me. A crankshaft turn 
ing lathe, the appearance of which favora 
bly impressed one, was by John Stirk & 
Sons, Halifax, a firm of which I had neve 
previously heard. Recently, I gathered 
that they negotiate a good volume of busi 
ness, chiefly through Lonjon houses. Mr 
Hartley, the works manager, formerly with 
Proctor & Co., Lincoln, is rathe 


the bandsawing of 


Ruston, 
favorably inclined to 
metal, and the 
speeds as used by him on a Noble & Lund 


] 
steel, 


gave following cutting 


machine: Tool steel, 40 feet; mild 


168 feet, per minute. The efficiency of 
the tool he believed was greatly contribut 
ed to by an automatic bandsaw sharpening 
Luke & Spencer, Manchester. 


American lathes 


machine by 
On 
I noticed the 


one or two fair-sized 
English type slide-rest had 


added by the 


Considerable attention is bestowed 


either been embodied or 


users 
on brass finishing, very accurate, well 
made work being produced at low costs 


An 


elaborate, 1s 


inspection system, efficient yet not 


worked in conjunction with 


For 


Bundy clocks are used 


time recording, 


The 


a costing system 
toolroom is 
well equipped, organized and utilized, and 
with many others now in existence on this 
side, bears witness to the missionary influ 
AMERICAN Macuinist. The 
premium system is in full operation, and is 


énce of the 


considered to work well. To meet the case 


of premium work which for any reason 
has to be laid down and re-commenced 
later, Mr. Hartley uses a Bonus Work 
ecard, as shown. For stock work a Prog 


ress card is used, one side being arranged 
Eacl 


company’s em 


to show the details of inspection. 


workman on entering the 
ployment receives a small book containing 
the rules of the shop, and remarks on the 
premium system. The 52-hour, one-break 
per-day system is adopted, but all 


lose no 


men who 


time in each week receive pay for 
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hours rules 


, 
According to the 


54 
losing time have a 


percentage varying 
deducte d 
How this 


ascertain 


cording to the time lost. 
their premium bonus 


clause works, I did not 


Among jobs in progress were high-spee 


engines for the new Ipswich Electric 


& Traction station close by \n interest 
ing item in this connection is that a fa 
proportion of the steam supplied to th 


engines will be 


raised by a town’s retus 


destructor, the amount of Water evapo! ted 


men 
gf ac 
from 


punitive 


Light 


I was f 


rtunate 


AMERICAN 


en 


ney to manage to dod 


Ipswich 


En route 
day bent 
whe they 
4 eves 


REAVELL & CO., 


and 


Ltd. 


commencing 


I left, Lin 


BONUS WORK CARD. 


Check N 
Date of Issu 


Time allotted 


Reeor Z Lime 


Slarled on 

Latd astde on 

Rei ‘ WINCH TCE rf }] 

Laid asid 

Recommenced 

Laid aside on 

Rece MIN CCA ON 

Laid aside on 

Recommenced 

Laid aside on 
Recommenced on 

Laid aside on 

Recommenced on 
Recommenced on 
Latd aside on 


Reommenced on 


per pound of fuel be ng about 1'4 pounds 
as compared wit! 10 p ds from 
good ordinary « \s the refuse has t 


be expeditiously and efficiently destroved 
I ; 


In any case in order. t imply with mod 
ern sanitary demands, many other towns 
in this country are also including refuse 


destructors 
So 
} 


in their electric power schemes 
lL belie 
made in the 
for this pury 


far, tempt has 


een town's 


ates to utilize 


refuse 


}) d 
R 
Quy 

} 

\ 

I 
rades 
tates 
eay 
he n 
ho day 
which 


WeCKS 


1 

thar 
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You will receive as premium, half the time you 
can save on the above number of hours. 
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n many foundries \ run through the 
wiler and stamping shops, the first of 
which will shortly be removed to a newly 
uilt and modernly equipped shop 


hough lack of room rather than equip 
the drawback of the present shop 


feel, 


ment 1S 


and the second, which would, I 


compare very favorably with many con 


erns making a sole specialty of stamping 


completed my pt and I arrived in 


Manchester on 


that 


gram, 
the eve of the resumption 
until Christmas 


of work in district 


calls a halt for social relaxation, and the 
annual or semi-annual stocktaking 
Summing up, the impressions gathered 
throughout the trip were of a decidedly 
hopeful character, helpful modern charac 


old 


British practice, and new works started on 


teristics being grafted on to solid 


sound lines, in the relatively matter-ot 
fact, unimaginative way British industries 
usually evolve and run their course 


The Bottom of a Green Sand Mold.* 
Iwo of the first lessons we learn in the 
that 


foundry are molten iron will not lie 
quietly upon dense damp or rusty bodies, 
that 


hight of its 


it exerts pressure according to 
The 


a steam which will 


and 


the head or column. 
metal’s heat 


the road of the least 


generates 
escape by resistance, 


which as a rule is up through the molten 


metal when poured into rammed molds 
This escape may be gentle or so violent 
as not only to cause scabs, ete., on a cast 


ing, but to blow the metal so much as to 
left of 


as comparable with its pat 


make what is a casting nearly un 
recogni able 


With 


hight of metal, we must have equal density 


tern. equal pressure due to the 


or hardness of mold body under it. It is 


order to consider the conditions 


which will best 


next in 
counteract the evils of 
steam and of metal pressure when utilizing 
dampne ind density in constructing 
bottom 

is controlle | 


Phe dampne temper” 


by molders generally much better than the 


density The ideal density lies in having 
the face of a mold the softest and the 
under body sufficiently hard or solid to 


withstand the head pressure or the strains 


that will be exerted upon it when the mold 


is poured. To overcome the evils accom 
panying dampness and density we 
Chis 
bad effects that errors in “tempering” 


While 


essity with nearly all kinds of bot 


resort 


to venting can often prevent. the 


and 


ramming sand can cause venting 


IS a NCE 


toms, there is, excepting with most “open 


sand” work, a limit to its utility. Venting 


cannot prevent bad results where the sur 
face sand is excessively damp, or too fine, 


hard \ 


under body of a bottom excessive 


rammed too molder can 


Or 1S 
ram the 


ly hard, and all may work well if it is 


well vented and if the surface is of open 
sand, dry as can be worked and sufficiently 
sott \s the 

* Abstract of a paper by Thos. D. West, read before 


the New England Foundrymen’s Association, at Boston, 
Noveinber 11, 1903 


i rule the damper or finer 
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sand, or the harder the ramming, the more 
This 


the inquiries, how damp should sand be 


venting will be required leads to 


mixed, how fine should it be used, and 
what degree of hardness is desirable? 
COMPARISON OF COMPRESSION IN DRY AND 
WET SANDS 
[he drier sand can be used the better, 
as the drier the sand the less steam cre 


ated to cause trouble and labor in venting 
Dampness is required wholly for the pur 
form, affording an 
the 


pose of maintaining 


opportunity to finish, and to prevent 





. 
rush of flowing metal washing away the 
sand. Excepting the first inch or two of 
the surface, the bottom of some molds 
could be sustained with sand in a dry 
x 1' 
, = 
oO 
G 
| Yo " 
1% i ‘ 
E x 





FIG, I 
powdered state, were the sand sufficiently 
coarse to admit the downward escape of 
that 


would be generated from 
On 


using all dry 


the steam 
the damp surface sand. account of 
the inconvenience of sand 
and the risk of the damp portions parting 
from it during the pouring, damp sand its 
} 


used for the under body as well as for the 


surface. The degree of dampness neces 


sary for the hard body under the surface 


is only such aS would be sufficient to allow 
the sand to pack solid and hold the form 
of the vent holes, for if a wire 


vent was 


passed through a body of dry sand or 
dust, the hole would fill again with sand 


Dampening sand has the effect, up to a 
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certain limit, of decreasing its density, so 
that 


sand, as used in the ordinary 


in using the “tempered” or mixed 


green sand 
rammed in order to give 
that 


mold, it must be 


it something of the density exists 


when the sand is in a dry state. If we 


dampen the sand to the degree of making 
a mud, then we again effect a density much 
when sand is in a 


nearer to what exists 


dry state. In other words, dry sand packs 
whereas, when in the 
dust and 


must ram it to obtain a similar density. | 


itself as mud does; 


mean state between mud, we 
have found by tests made for this paper 
that 


sand can be rammed down about 3 inches, 


a pailful of sieved loose tempered 


while a pail of sieved dry sand will go 


4 


M 








‘ 
iment Vu at 
TESTER 
down by ramming but about 1 inch. The 
same sand made a mud cannot be de- 


pressed or rammed down to any percept- 


ible extent. A pail of the same sieved 
dry sand when tempered right for molds 
will fill the same pail 1™% times 
UTILITY OF FINE AND COARSE GRADES OF 
SAND 
The grade of sand best to use is de- 


pendent chiefly upon the thickness and the 


design of the castings. Smoothness and 
sharpness of face in light castings are 
chiefly dependent upon the character of 


the sand. Coarse. grades of sand are 


necessary for heavy work, chiefly on ac- 


count of the extra gases, which must have 
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i freer exit than fine grades of sand can_ careful and skilled molder, but as thes <nocked dow1 \ the 
OVE are rare, we would more likely not tind ; traight-edge 
rILITY AND TESTING OF DEGREES IN HARD perfect casting in the bunch. If, instead On this pel gs rang 
NESS OF RAMMED SAND of this go-as-you-please plan, each shop tron en 
Che density or hardness that is best for would have some established method that By having 
he face and under body of a mold’s bot had proven a success for all to tollow 
mm depends upon the speed of pouring there would be a noticeable reduction 1 ve mad t 
ind the head pressure of the metal, the the quantity of bad work t is not to be 
‘xtremes of which may be noted in the expected that all shops would follow lik In making 
naking of a bottom for a deep pot that methods, nevertheless there are method mor 
iad a 36-inch head and an open-sand plate that could be more generally adopte n avoiding scabs depet pon thr 
Chi Ss especially true n the latte Tie a pi ( \ ‘ ea 
making bottoms or bed ind for testing for open sand casting \ for coped 
i their hardness I present thx levice show nes, altl ig] I \ rr ised 
; in Fig. 1 for coped worl \ , — 
TZ : - — By resting this device upon the face of WOrk for oper nd de by 
| i Me, . mold or above it and pulling on a spring! Se Nein the sand witl ae up 
oie SN i b lance attached it LD), the hardness test the top of the ul a 
otha .S ete Rid ing rod £ is pressed downward int ( ff the sand ‘ )) 
time rican Ma _ bed of sand or bottom at / a distance 1 OF the straignt-cagt t big. 4 nd 
FIG. 2. LEVELING THE BED responding to its degree of hardness 01 en ¢ \ rt doy 
density, and the result is indicated by th nd rN 
with a head of % inch. In ramming the  ..ate of inches at G and the weight read ven ' \ fte 
yottom for the pot it must be made very ng of the spring balance The limit of tne bed vented thr nd passed 
ard, or of such a density as to penetrate penetration is 6 inch iid aii coll al wen thin want tools ; top oper 
the bed % inch with a pull of 25 pounds pounds gs 
»y the hardness testing device to be de T 1 , 1 1 
The sheave wheels and th pring ba 
scribed later, whereas with the open-sand a Da aE ee el 
ance can be bought 1 almost ny a 


late it required but a pull of 2 pounds t : SS te ‘% PER 
ware store The cK oT rod [ ’ } 4 . ° j 
venetrate through th ack surta ti 3 1 , , ise ’ : . 
| , bod " es ¢ - should be made of hard wood he string ‘ : : F AF Be 
the under body of soft sand \ ' - e 
ri ——— / K should each be strong enough to litt 
hese extremes of hardness and sott : ; ae 
“ jo pounds They are kept fro1 D D 
less required illustrate in a measure the 


; h tl opus catching in the compressor rod guides by PiRse 
lelicacy of touch, the high skill and the , . » : ; - rary tap Tey ~ 
. ittle staples M The base, uprights an a D {he dhs) 
und judgment that founding demands "1 , , pr sLile . 
. top are all made ot pine r other sot - | 
i the man competent to make the great , : . ; 
‘ — oo wood, and the construction need not cost v3 nes 
iriety Of green San ‘“astings In many » . 
: , nd « \ ver $2 
nodern foundries Che molder who “ : , 
; , The adoption of such a device shoul c H E 
hange from any one job to another and . ' . 
‘ : : afford the management of many foundries | " 
nake perfect castings without first mak ' , , - i 
a much better contr: { the moldet 4 
ng two to three, or more, to obtain one , hod ' { ’ altel a} 
am work in making bed ton la ‘ 
good one, is worthy to be called an artist ; ot , % 
the case of light plate work, stove LS 
HE NEED OF SYSTEMATIC PLANS TOR MAK example, where it is important to hold ne 


> < ° , FIG MAI . iD VI H ) 
[ING BOTTOM uniform weight in du t isting. Here ' 


] , - ] > me | : , 
foundries having a large business and we find that the difference in mold 





variety Of work experience losses IN ramming will make some tings mucl 
site x Soa _ — . ‘ ‘ : “9 ; 
istings and in imperfect work on account heavier than others. With a device lik 
ste h nethods aan re + 
t unsystematic shop method nd un this the management should be abl 
itelligent working, and they should wel establish standards for hardness, so that , QO . 
n etter way Chere NO reason ty the time a new man. or an old on 
r i . . 
V new job, had rammed two. or three ' “hen 
j 1 1 : ' NCIi¢ p ‘ 
X molds he should know how to gage | : 
nak 1 1 ot 
T umming to obtain the indi s desire ial 
U Xx Pat STANDARD METHODS FOR MAKING BEDS vith a fine wire ' nnect vw 
Chere are two classes of beds, sot ] re 
nae wa Gbapibie 4.4), ird Phere s no doubt more difference e f 
; } n molders when doing wot n this lir 9 { f ved 
Amerwan Ma +i 1 1 j 1 7 
pestis than in some others, although S ne \ ner \ 
FIG. 3 LEVELING THE BED . é 
which might b tandardized rade , rt f ‘ \ g 
hy in the making of mold yottoms The first work in making a bed afte the distance between ) 1 the tops of 
r uniformit ld t be ‘ured. the sand has been tempered is to level the straigl 
eater unitormity should not be securec he al na pee! mi] | ley I re 
foundries allowing molders to follow the raight-edge, which is best done by ‘ i e pi B 
eir own ideas, if duplicate patterns of a resting the ends on mounds, as at S, and we cat tan ny £ f hardne 
re front, for example, were distributed t then bringing them to a level in the order cessary to the work 1 nd. The con 
ur different molders, we would most of Nos. 1, 2 and 3, Fig. 2, after which  trasts to thes¢ 
ly tind one rolling it over, another one the space between the mounds is all filled placing go-as-you-pleass ght f ind 
a 1 - Seal 1 ow lil ‘ ] . ti. 9 cumitsener ct wrat th, : mning it « — 
ng it on four corners and tucking it in and tucked up solidly to look hke 1 patting \ g it vn 
p, another sledging it down into a bed Fig. 3 1 soft bed sand is filled vith the feet, or ft £ the surface 
soft sand and another making it on a in and struck off to project 4% to % inch” with peen and butt, in nt mn with a 
; + ‘ ++ > ty] | t+}, ! 
ird bed \ perfect casting could be above the top of he straight-edge, as at [ y I i methor 
duced by either method if made by a This done the projecting body / if venting 








160900 


Reminiscences of an Old-Fashioned Machinist 


BY JOHN R. ABBE, 


I will begin this sketch with an account 


of my boyhood, as, having worked at the 


machinist’s trade with one hand for over 


thirty years, I will thus be better able to 


relate some interesting things from mem 


Ory 


It was along in the fifties that I, a far 


mer’s Son, becani interested in locomo 


tives by seeing them pass my home each 


day. Their fascinating actions crept into 
my mind, until I felt as though I must learn 


the machinist’s trade, in order to handle 


hors | 


and determined to 


active, inventive 
the 


and at eighteen 


the iron was 


know all parts of 
the engine and their uses, 
years applied to a machine shop in eastern 
that took me to learn the 
machinist’s trade After finishing my 


time I applied to the Woodruff & Beach 


Connecticut, 


Engine Works, at Hartford, Conn., for a 
job Mr. William Wright, who died 
about two months ago, was superinten 
dent, and Mr. Low, now of Bridgeport, 
Conn., was the foreman. Both of these 


men were from the Corliss shops, of Provi 


dence, R. L., Mr. Wright having been 
superintendent under Mr. Corliss. At this 
place I learned many points on steam 
\ork for stationary engines. But the lo 
comotive kept passing through my brain 


just as it had by my home from day t 
day. Much was told me of the West, and 
of the there and being 


built, until I left this company to see for 


great railway ; 


nyself. I first went to Springfield, Mass 
to get on to the Boston & Albany Rail 
road, and from this to the now New York 
Central, but then composed of several divi 
sions, the first running from Albany to 


Schenectady, the next to Syracuse, and 


the next to Rochester. This point seemed 


so attractive that I stopped off for a job, 


and found it in the roundhouse of the 
Rochester & Syracuse division. Mr. Hay 
den, the chief engineer, took me to one 
of the stalls having three tracks, with 

turntable in the middle serving all Up 
at the end of the stall was one window, 
and before it one of the old-fashioned 
wrought-iron vises Mr. Hayden said, 
“You will find in the drawer some files 
and chisels, and I will send you in some 
work soon,” and left. In a few minutes 


a large passenger engine ran its pilot near 
The 


himself down from his cab and approached 


ly up to my vise engineer swung 
me with a salutation: “The chief engineer 
says you may take up the brasses on my 


Here 


done such 


parallel rods.” was a stunner, for 
a thing before, al 


but 


I had never 
though I had made small connections, 
being good with hammer and chisel, and 
having confidence to do any job wanted, I 
started in. The time was short, but I did 
the work satisfactorily. 


At this 


time, until the chief engineer left to go 


roundhouse I worked quite a 


into business for hin self, which decided 
me to go out to Chicago. The engineer 
who took Mr. Hayden's place was taken 
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from the road engineers, and I had often 
done And now 
memory goes back to the time I drew my 
last pay. “If you will stay with me, you 
shall have a good chance,” I was told; 
and often have I looked back to that time 
with regret, as by good work and dili- 


repairs on his engine. 


gence I had already been raised to the 
charge of six men in the roundhouse; but 
young men with ambition do not consider 
such things. 

Having landed in 
town was very small, I made application 
to the American Car Works, and got a job 


Chicago when that 


at once. The first job at the car works 
was a machine tap, 14 inches long, 7g inch 
diameter, eight threads to the inch. It 


was turned up on an ancient lathe, ready 
for fluting. The boss told 


to a 7-foot table planer, which seemed a 


me to take it 


little heavy for the job; but as there was 


no other, it had to be done, and I was able 
to turn out a fair job 
Chicago in the fifties was not a para 


dise. I boarded on the south side of 
the Illinois River, about one-eighth of a 
mile from the Post Office, and many times 
was I cautioned not to go on the north 


side of the river alone, as it was said the 


thugs would kill a man for two dollars, 


put the body in the river or on the rail 


road track, and that was all Law and 


life had just about an even chance to be 


killed 

The water nearly took my life, and be 
would if I stayed, I returned 
filled with the 


beyond the Rocky 


lieving it 
East. But 
burning desire to see 
beautiful 


my mind was 


Mountains; so one morning in 


June there was standing on the deck of 


the steamer “Geo. Law” a large, strong 
young fellow, with a ticket in his hand, via 
Aspinwall & Panama Railroad to ’Frisco 
The steamer trip on the Pacific side took 
thirteen days, on the Atlantic eleven days, 
and we were on the isthmus nearly thre: 
days 

On arrival in ’Frisco I took steamer by 
Stockton, for the 


about ninety miles into the 


way of mines, going 


mountains by 
Stage 
Tuolumne 


the mines of 


California, in 


I arrived at 


County, July, when the 
whole country was in its dry season and 


the earth without moisture for several feet 


deep 
The mines were placer diggings. There 
were only one or two tunnels for miles 


around, but the miners were getting in 
Table 


Mountain for gold, and several companies 


terested in driving tunnels into 
were being formed to explore by tunnels 
I joined one of these, and besides losing 
my money I also lost my left hand at the 
wrist. I had worked in the placer claims 
for nearly a year, and after losing my 
hand, stayed almost another year, when 
friends in the East requested me to re 


turn, and I did s 
On 


ways of 


arriving at home I tried several 


earning a living, but nothing 


seemed to be profitable. One day my old 
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boss, under whom I had learned my trade 


said to me, “I want a man to run the 


large planer, and I think you van do it 
just as well as anyone; don’t you want 
the job?” did. The 
was making a large gear wheel to go on a 
It weighed 


Certainly | shop 


water-wheel shaft in Mexico 


20 tons and was made in eight parts, put 


hub, as engine flywheels are now 


On completion of this job I was 


into a 
made. 
paid my wage and a five-dollar bill for a 
present. When the civil 
1861, | had drifted to 


war came on, 
Providence, R. [., t 
were 


Armory, where they 


United States army 


the Burnside 
building guns for the 
Later, when the government had equipped 
its own arsenals, I was again out of en 
But 
ships and engines, 
T. Porter’s 


forty 


now came the building ot 
and reading Mr. Chas 


reminiscences Ol 


ployment 


interesting 


over years ago takes me back 1 
memory to the shop of Thurston & Green 
of Providence. I asked a friend of mine if 
he would ask the boss he was working fot 
if he could not give me a job on lathe o1 


anything else in 


did 


“Tt doesn’t seem as though a man with one 


planer or shop, except 


chipping, and he The boss replied 
much, but we want men, 
him a frial.”” My first job 
in that shop was fitting up two 10-foot lift 


hand could do 
ind will give 
ing rods, 3% inches diameter, for a steam 
er. Mr. Batty, told my 
friend afterwards that he 


the foreman, 


wished he had 


more one-handed men. The above M1 
Thurston was father of the late Professo1 
Thurston, so well known now to all read 
ers of mechanical papers. When I knew 


h 


him as a boy, he used to be up in the shoy 


at work on a working model of the 


Green engine, which, when completed, he 


connected to the shop steam pipe. Every 
body was ready to help him, for he 
of those pleasant fellows who could 
give the boys a lot of information. Mr 
Noble T. 


neer for the 


Was 


one 


Green was the mechanical engi 


company and the inventor ot 


the Green engine, so well known 1n this 
country and Europe Mr. Corliss was 
then, or at one time, draftsman for M1 


Jancroft, who built lathes and other tools 
Thurston & 
Green’s shop, and it was while employed 
there that M1 
of the four-valve engine operated from one 


only a short distance fro” 


Corliss conceived the idea 


the valves being pulled open 


law 


wrist-plate, 
by the crab-c and tripped by an arm 
set by the regulator 


The Thurston & Green shop was thet 


the largest in New England, and was 
prospering in every way, when the legal 
battle for priority of invention was com 
menced between Mr. Corliss and M1 


long time 
but Mr 


The loss in business 


This battle lasted for a 


each firm building its own engine; 


Green 


Corliss won the case 
was very large; yet the shop was able t 
from 


York 


They were also operating, and had been 


hold its own, by repairs of engines 
all parts of New England and New 


for years, a large boiler shop, and thei: 
standard At 


boilers had become a this 
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time the boilers used were known as cy] 
inder boilers, with one or two flues reach 
end to The 
cast iron or wrought iron, as wanted by 


ing from end. heads 


were 


ie customer. The building of these boil 


ers was very profitable; the valves, both 


globe and safety, were made in the shop, 


as well as the piping and gage cocks 
It is 


where 


probably not generally known 


the first planers in tl 


= & 


yuNtry 


introduced, or how This, as told 


me by Mr. Thurston, Sr 


were 
Was abi 1 


when an iron planer was shipped 


England to go inland from 


It came over in a sailing vessel and landed 
on a dock below the Thurston & Green 
shop, now known as Fox Point. It stood 


mn the dock for s 
of S 


smoothing iron than 


yme time, and, they bei 


in want yme quicker meé 


the hammer and chisel, 
tools and 


took some a patternmaker to the 


dock and took all dimensions of the 
machine so they could build one. This 
planer was operated by a chain working 


around a drum the back end on the 


same shaft as the driving pulleys, the drum 


having a spiral on its outer surface for the 


chain, the slack of which was taken up by 
a turnbuckle nut 
One of these planers was at work in 


the shop when I went there in 


work done by it was 
It was after a time 


The 


oft these 


kind. 
action company 
many sizes 


ind at one time the shop made a speci 


of them. One of these planers is now in 
use in Connecticut which was p the 
shop in 1847. It has an 18-foot table and 
s 4 feet 6 inches between uprights [ 


rected this planer about twenty years ago, 
fter putting on a friction feed and a 
lown feed that had previously been run 
with a rope over pulleys; since then double 
heads have been put on. One of. thes 
machines, which was 8&4 inches betweer 


and had a 20-foot table, has re 


uprights 


ently been taken out of a shop in this 
city. After about two years’ work at this 


place overhauling the tools, a 


issistant foreman occurring, I was as 
signed to this duty and filled it and the 
foreman’s position for seven years 

The Civil War being on at that tim 
ur company took a contract from th 


government to build 
of the 


\lgonquin.”” It 


some marine 


engines 


One first went into the steamer 


a curious affair, be 
poppet 


cylinder 


Was 


ng an inclined engine with valves 


f 20 inches diameter in the 
lhe 


vith valves, 


cylinder, in order to take the he: 


was nearly 16 feet long, the 


roke being 10 feet and the bore 56 inches 


he cylinder was set in the ship at an 
ngle of 30 degrees from horizontal and 
perated side wheels 

When the engine was ready to be tried, 


was found to be too hard work to lift 


e valves under a steam pressure of 75 
the hand had 


een designed for it, and a starting engine 


uunds with motion that 


is designed to go on the side of the main 
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It worked well, and a child 
This 
ship went into commission and active duty, 


and perhaps may be 


cylinder 
could control it with perfect ease 
in existence to-day 


The company also contracted to build 





two of Chief Fnegineer Isherwo d's back 
action engines, with two cylinders each 5¢ 
inches diametet by 4 fe stroke, witli 
geared action, the screw revolving twice 
each turn of the engine Che steam valves 
were of the ordinary slide variety, weigl 

ing a each. They rested on sixty-four 
2 ch stee balls to elleve e frict I 

[The most of the sm parts of ese eI 

gines ere made nde WV direction 
hese alls were 1 1 rdinary 
ithe being fastened he fac plat by 
a plate of iron with a hole through i 

One-! t of he bal was ther irned by 
the regu ols used in the lathe, whet 


rned over and the other half was 


operated on 1 1 2-inch hardened and 
ground hole would almost g ve t 
Phen the ball was complet by hand 
until the gage would crowd ver 1 
every Way 

Some idea of the work to be done to 


make scraped joints for the valves, and 


at the same time get a bearing these 
balls, dropped into and working in re 
cesses under the valve will be best ay 
pr ciated by men who work in erecting 
rooms for engines The valves being 4 
feet square, with a travel of over 4 inch 
and the lap, side bearings carried by roll 
nd all to be st n tight, would try one’s 
patience well now in accomplishing sucl 
1 Jol Che length of time required il 
that time was six weeks for four men, if 
memory is not at fault When the jol 
was completed, one man could move the 
valve without trouble The gover ent 
engineer who had charge of the work sai 
it was the finest work he ever saw Chief 
Engineer Inch was the inspecting eng 
nee! his engine or pair of engines went 
nto the [| > 3 ( nticook It wa 
said soon after she I port th e wa 
the only one of that « s f engines that 
gavi tisfaction to the engineers Dwi 
pairs ot these engine Wit 1oo-inch cy 


inders, were built at 


At page 727 I read of Mr. Chas. 7 
Porter’s meeting with the distinguished 
ventor, M Fred k | Sickels, 1 
England, and it is with great pleasure 
that the one-handed mechanic can _ te 
where the first steam steering machine 
model was made, and how well Mr. Por 
ter corroborates the experience Mr. Sick 


els had with London workmen 


It was, I thin n the year 1863, when 
in charge of the upper machine rooms of 
the Thurston & Gardner shop, as the old 
company had changed its name to this 


I was called into the 
Mr 


ust returned from 


that 
duced to 
had 


sired 


Sickels I was told that he 


made of a 


for 


to have a model 
ships carry 


asked if I 
Mi 


steering gear or machine 


ing steam power, and was 


thought we could build it at once, as 
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Sickels was anxious to have it npleted 
as soon as possible, in order to yw it at 
an exhibition in New York. 1 eply I 
said there was nothing that uld be seen 
to prevent we had a1 that could 
be devoted to it, privately if required, anc 
men to put or MM S thie n 
formed me f Eng 1 ane 
why he had t g de 
there quicl 1 ‘ \t mie 
the war was every \ i ot 
W < nd very tew w de 
to | d ( d g | y 
few had ll t witl 
Or ving p : Dp 
wl cl sceme¢ \ \ eC 
nd ( rang 

ys ne il ( 

] tteri 1 1¢ © l 
WOTK ( ( > 
Weel eaci Witl ( 1cle 
\ ft e had « — ding 
\\ I the hea I ¢ { | ig 

prices, he eft the draw g t x 
ng thet I thie | < pa 
1 ind retired f e nex 
morning ie Wel | T 
quired the way to tl t 
but hat tiie ( i \ ! ( 
| uld give | | 
not bee exp f He 
Wa neve ( | {Tt 
d or ut tii 2 Vcore 
ught to t tt \ ( were 
necessary | er \ int 
they were done He et f 
Ne ae ae ry ry 
he ed, he ‘ ( 
ter! cas g ‘ ye } 
W » New Y ) 
tarewe Eng \ Porte 
| 
a I | ( l 
have | ( g h the 
Engl pat the 
that ep 1t { KNOW 
they ; : hast it 
Wa | ( I ' Med ind 
1 1 were ther | ng uld 
. M | W I 
Taunton, Ma M eading 
in, he being first } ind 
round he model was to be a 
mplete ste t g vle 
1} engine Ww ( ink 
pattern, with cy { | ete 
by 1 neh t ( ‘ tec 
shaft, the whole t ( ed-plate 
3 Tee ng, 22 resent 
the deck ot —P an¢ 
eve r \ i¢ gt! 
vay f de \ rula 
teering wheel w t ware | 
teering shaf t | teal 
ipparatus give out, 1 ddet uld be 
worked by hand ] model was show 
at a tatr New Yorl nd attracted 
ed attent f the pping world 
The gear o1 ne Mr. Porter allude 
to was sent gland i blockade 
unne t \ tl fair 
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built by the parties 
build the 
that old 
steam 


in New York and 


contracted to 
this 


who steamer 


from model and machine 


that went to England all steering 
machines have sprung 
Mr. Sickels 


man, ot 


was a very clear-headed 


large mechanics 


perception in 


He was not talkative, but was de 


voted to the study of 


very 
things he saw in 
was 


everyday life. It a great pleasure to 


him to stand at engine-room doors, un 
known, and talk with engineers of the 
Sickels cut-off, which was a standard for 


that time. He 
small man, and lived, at the time I knew 


told of 


ill steamships at was a 


him, in Pennsylvania, and often 


his home there. He was educated, gener 
ous and wanted justice to himself and all 
he dealt with. It is with pleasure [| recall 
iy acquaintance with him. 

You have now the complete history of 
the steam steering machine from the one 
handed man who directed the work on the 
first model and made some of its working 


parts 





The Landlady Visits the Shop. 


ne fine winter's day, came Mrs. Mackay 
Around to the shop to pay us a call; 


And the boss chose McNew to pilot’ her 
through, 
And told him to show her the engine and 


all 
So they got under way without any delay, 
And at once Mac began to explain very 
fully. 
How the engine was started and its motion 
imparted 


To every machine by a belt and a pulley; 


But I'll venture to say that Mrs. MacKay 
No more understood why the _ flywheel 
went round 


Than if he had said that the engine was fed 
By natural gas from a hole in the ground 


As next they inspected some lathes, Mac cor 
rected 
What the lady had said to be her belief, 
Tuat said machines were, according to her, 


“To be used to hash metal like a grinder 
does beef.” 
But when McNew said one was cutting a 
thread, 
The lady appeared extremely amused, 
And remarked that she should have thoug.u. 
that it would 
Be easier to do it if scissors were used. 
She then wanted to know why some ran so 


slow 
And why they didn’t go equally fast; 
Mac said he'd no doubt that the men had 
found out 
That to run a lathe 
the job last. 


slow served to make 


At the planer they saw little Billy McGraw, 
Who'd been put on the job to save a man’s 
time. 
He had nothing to do but 
through, 
But to Mrs. MacKay it seem like a crime. 
Said she, ‘Tis too bad to leave such a lad 
In charge of the biggest machine of them 
all. 

Are the men all too lazy or is the boss crazy? 
If I knew his mother I'd pay her a call.” 
“See here,’ said young Billy, “don't you go 

and be silly; 
This job is a snap that I never would swap 
If I could for another; and as for my mother, 


to watch the job 


She don't care a rap what I do at the 
shop.” 
“Well, then, if that’s so I shan't trouble to 
go,” 
Said Mrs. Mackay; “but it’s not right that 
boys 
That are still in their teens should run such 


machines 


tut what makes it make such a terrible 
noise, 
A-squealing and growling, like tom-cats 


a-howling 
On top of the 
night ? 
{ don’t think it would take but a few days to 
make 
A person 


fence in the backyard at 


like me as deaf as a kite: 
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And that such a small cutter would slice iron 
line butter 
I'd never believe unless I 
Whats that that you said? 
bed’ ? 
Well, all I 
mean it.” 


had seen it. 
‘It's planing a 


can say is, I don't think you 


This tickled McNew, who replied, Deed I 


do; 
And now I'll explain how it works to you 
fully, 
And then you'll be able to see how the table 
Is run back and forth by the belts and this 
pulley. 


The reason the cutter cuts iron like butter 


Is no more nor less than because it’s tool 
steel ; 

Now notice this yoke, at the end of each 
stroke 


It shifts the belts over; that’s what causes 
the squeal. 
Because this old bed is as heavy as lead, 
They can't stop and start it again without 
slip; 
And the slipping is worse because the reverse 
Is at such a high speed. Right here is the 
trip, 
you 
how 
The dogs on the table determine the stroke 


And if watch now you will understand 


By striking the trip, which at once acts to 
ship 
The two leather belts by means of the 
yoke.” 
“Goodness me! I must say," cried Mrs. Mac 
Kay, 
“The names that you use don't seem very 
pat. 
You surely know best, but I think I'd have 
guessed, 


On account of the noise, that called 


that a cat; 


you 


But don’t mind my chatter, it really don't 
matter 
Whether you call it a dog or a horse, 


As long as the name is always the same, 
So you know what is meant as a matter of 
course. 

But sti: the idea seems to be rather queer 
Of putting a dog or a cat on the table. 
With manners like those, I'd soon have to 

ciose 
My dining-room up and serve meals in the 
stable. 
That may be a bed, but I'd not lay my head 
In such an old coffin as that, of all things 
Although I suppose that with it there goes 
A mattress provided with extra’ strong 
springs.”’ 


Near by was a shaper cutting slots on a taper 
Intended for keyways or some such affair, 
And here the good lady discovered O'Grady, 
retending real hard not to know she was 


there. 
“Why, O'Grady,” said she, “It's no one but 
me, 
Can't you stop your machine for a minute 
and see?” 


Says O'’urady, “Not me. The fact is, you see, 
This job has got to be finished by three.” 
Said Mrs. Mackay, “If ‘tis trne what you say, 
I'll excuse you from doing the honors to 

day: 
Besides it is true that Mr. McNew 
Makes everything clear in a beautiful way.” 
Then up spoke McNew, “I shall certainly do 


My best to make clear to you all that you 
see ; 
But in case that I don't, I hope that you 
won't 
Be backward in stopping and questioning 
me. 


“The difference between O’Grady’s machine 
and yonder big planer is that here ‘tis the 
too 
That slides to and fro, while there, as you 
know, 


The arrangement is different; the reverse 


is the rule; 


For the tool is held still And now if you 
will 

Just notice O'Grady, you'll see that he's 
able, 

As he sits on this stool, to keep watch of the 
tool, 

And also to keep a close watch on the 
table 


On which the work lies, right under his eyes; 
So in that way, you see, he can govern the 
feeding 
And work very fine right down to a line, 
For it’s easy to see how the job is pro 
ceeding.” 


“Well, now, what you say,’ answered Mrs 
MacKay, 
“Fits Mr. O'Grady right down to. the 


ground ; 
For at the house, too, it’s equally true 
That good at the feeding he always is 
found. 
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I'm surprised that he'd need to continue to 
feed 
While at work 
the shop.” 
Laughed McNew, “Tuat is 
if he could 
Continue to work if the feed had to step! 
But O’Grady replied that he never had tried 
To do all his feeding at meal-time, for fear 


between meals up here in 


good, but I doubt 


That she'd take afright at his great appetite 
And raise on his board at the end of the 
year. 
As the time was most out and they'd now 
just about 
Inspected each kind of machine on the 
floor, 
They started to go along past a row 
Of turret machines on their way to the 
door. 
And happening by chance to give them a 
glance, 
The lady inquired what was kept in the 
ean 
That she saw on each one. Mac thought 


he’d have fun, 
And told her that it was a part of the plan 
To provide soda-water, and said that she 
ought to 
At least try a sample before she departed 


But Mrs. MacKay replied, “Not to-day. 
I’m surprised that the boss should be so 
tender hearted.” 
Since this visit of hers, when something 


occurs 
To bring up the 
shop, 
Good Mrs. MacKay will usually say 
That of all easy jobs it is ours are on top 


subject of work in the 


“You fellows,’ says she, ‘so it looks like to 
me, 

Have nothing to do but to sit down and 
rest. 


What you do for your pay I really can’t.say, 
But suppose, since he pays you, your em 
ployer knows best 
It seems to me funny that he 
money 
To go there and 
day, 

And why he provides soda-water besides 
Is a problem too deep for your Mrs. Mac 
Kay.” 


pays you good 


loaf the best part of the 


H A. ¢ 





An Actual Job of Plain Grinding. 
BY C. H. NORTON 
Mr. Tecumseh Swift 


how 


of course knows 


necessary it is to the maintenance 
of one’s reputation for knowledge, not to 


i 2 


fellow holds back and looks wise, his rep- 


tell all he knows right off at once. 


utation for knowledge grows, like Gold 
smith’s schoolmaster of the village, where 
“Still the wonder grew that one small head 

It is the science 
tell all, 


do not 


could carry all he knew 
of teaching to never 


to tell 


especially 


never what you know, s¢ 
that your pupils shall not “know too much 
that is 

The 


Grinding” was to arouse interest and draw 


not so.” 


motive for writing ‘Points On 
from others their knowledge and thereby 
increase our own, and if interest like that 
shown by Tecumseh Swift has been the re- 
sult, I shall feel repaid. Mr. Swift wishes 
me to play teacher; in that case I would 
just modestly suggest that I be allowed to 
decide what is best to tell first and when 
it is best to tell more, and of course he 
will not expect me to tell what I do not 
I will venture to gratify Mr. Swift 
in just one point, even at the risk of his 


know 


not being able to grasp it, owing to short 
His future 
remarks will show how wise this may be 

We the 
grinding machine. He is a good operator 
and thinks but little ; 
will ask him to think aloud as he proceeds 
with his work 


schooling in the preliminaries. 


will go with workman to his 


says therefore we 


“These people are watching me and | 





to 


in 
ibt 
ed 
ar 
ite 
he 
Ww 


he 


he 








December 3, 1903. 


must make as good a showing as I can. 
This boring bar for a horizontal boring 
mill has a spline almost the whole length, 
and, as I must grind it absolutely round 
and straight to obtain a perfectly uniform 
surface when it is wrung into the hollow 
spindle, I must prevent any jar that might 
be caused by this spline and I must also 
prevent chatter marks 

“Now this bar is 4 inches diameter and 

feet long, and must be of uniform size 


to less than .o002 inch of diameter or it 
will stick at the high spots when wrung 
in tightly. The feed lines, while they will 


show after such tight rubbing in the hole, 


must not be deep and must be uniform, 
so I must use a wheel that is of uniform 
grade its face, 
save time I must pass the work by the 


across entire because to 
wheel a distance equal to the width of the 
wheel for each rotation of the work. In 
this way I get an equal amount of work 
from each of the cutting particles, and 
therefore the wear of each being the same 
the cutting face of the wheel will remain 
perfectly parallel with the traverse—that 


if I have a wheel that is of uniform 


iS, 
grade across its face. I have tried this 
wheel before and I know that it is, but 


I do not know about the steel in this bar 
As usual, no one knows how much car- 
bon; they said it was ‘machine steel.’ 


Well, I will try this 36— 


I suspect they would not use steel very 


L wheel, because 


low in carbon for a nice boring bar like 
this, and the chances are that it is 
hearth steel about 45 points carbon 

too, it is 4 inches diameter; if it was I to 
try an M al- 
that might be too hard; if the 
bar was so long it might spring if I hur- 
On account of the spline I 


open- 
Then, 
wheel, 


2 inches, I would 


though 


ried the cuts. 


must use steady-rest shoes that have a 
bearing that will exactly fit the finished 
bar and whose arcs are greater than the 
width of the spline whether I fill the 
spline with hardwood or not. If I had 
metal shoes bored and shaped to fit, I 
would not need to put hardwood in the 
spline, but I have not, and must use these 
wood ones 

“T will now put the rests in place an 
partially adjust the wood shoes, allowing 
room for the work that I will now put on 
the centers ready to rotate; I will adjust 
all of the shoes to just touch the work 
after I am sure that I have all of the rests 


that there is room for, because the more 
rests the faster I can work. I will now 
rotate the rough work and press the rests 


how the bearing is; a 


and I 


against it to show 


little. more adjusting am ready t 
true the wheel 


“Now, | 
I have trued 


know how ¢€ it is to think 


the 


“aS 


wheel when I have not, 


so I will be very sure, because if it is not 
true I will lose more time by considerable 


ire I will place 


than it takes to make s 


the diamond in the holder and bring the 
I must 
thick 


Tace 


wheel carefully up to touch it, but 
the 


stream of water will cover the entire 


idjust water that a 


spout SO 
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of the wheel before J commenc« 
for, if there is a place ever so small on 
with 


dia 


truing; 


that is not thickly covered 
that I 
mond, or at least wear it out too quickly 

“T will first feed the the 
wheel face at a speed of about one foot 
feed belt 


hear an 


the fac 
water, | 


know will spoil the 


diamond past 
and that is when the 
When I 


that th 


know that 


per minute, 
is on No. 1 
of cut | 
but | 
gear to 


notch even 
e whee ] 1S 


the 


sound 
must throw in 


the 


true, now 


cause diamond to feed very 
slowly across the wheel to produce a level 


Now, I must 


the 


surface. listen to the sound 


of the cut to know if wheel is not only 


but that the cut is uniform over the 
face | 
it is not, there 


true 


entire cannot be too sure, for if 


will be deep spirals in the 


surface of the work. I have finished tru 


ing the wheel while it was running at the 


speed it will when used; if I did not, it 
would not make smooth work 

“So now I am ready to commence work 
I will find first if the 


straight; or, if 


out turning is 


not, which is the larger 


end, also how much is to be ground off 
I knew 
before I selected the wheel, viz.: there was 
about 1-32 there had 
been but a few thousandths I should have 


about how much was to come off 


inch or more. If 


selected a finer and harder wheel, say 
36 and 60, grade M 

‘Now I will start a cut and rotate the 
work with the belt on the seventh step, 


which will give about 20 feet per minute 
the cut at all 
Now I 


work trav 


I must not allow wheel to 


without a large supply of water 
must move the handle until the 
erse shows a breadth of cut about equal to 
Now 


not be 


I will gradually 


the width of the wheel this shows 


very plainly, but it will so plain 


when I am ready to finish 
increase the depth of cut. I forgot to se¢ 


that all of the rests were very firm at the 
vertical screws; I will attend to that now, 
as the cut is going on; the horizontal 


screws I am feeling of to see that the rests 


ust bear but do not push the work out of 
place Now, I will increase the depth o! 
cut still more When I do s I fi tha 
the wheel eaves a br \ ( w color 
is cuts Ah! he W peed is t 

slow for this work a s depth of « | 
must change it to the d step Ah! 
that’s right the color di appears and the 
wheel cuts clean. New the work is run 
ning about 40 feet per minute and I can 


} ' 
lake deeper cuts, the wheel does not 


to wear too fast even then, and I seem t 


be able to hold the work steady without 
chatter with these rests I must be care 
ful not to forget to keep the rests in actual 
contact with the work, for if they are not, 
chatter will begin at once I do not cart 
if it does chatter a little, so long as I am 
getting off stock fast, for I can get the 


chatters all out at the finish 


will try a little deeper cut 
that 


that 


seems to stand it all right 


the work is rotating a litt 
bl faster 


Ah! that’s all 


can have the table speed some 


will just hitch it up a notch 
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the work the wheel w stand now; so I 
will let it go on at this speed until it 
only about .003 to .004 inch over size | 
am taking off about .002 or .003 inch each 
pass now he work and the wheel seem 
to stand it 

| had a K¢ | 1« ther day, 
and | co ild ike iT VY .OOTS to .0oO2 1MNK h 
Phe carpotl mu be ait these 
rests must hold firmer The table | 
been going ! O tk per 1 ite witl 
the feed in the N ( ] 

‘IT have m eve times, al d | 
thought I had t wivel tab et so that 
it ground gh now | find it 
about .0005 | gel one end Iw 
just touch the set over’ a very littl 
without unclamping the gib. Now it show 
sparks stronger at the largest end; that’ 


all right 


Now it is a little t 


ght near the 


center, I must press the center rest up 
little h! that’s it; the sparks show 
little brighter there Oh, yes! now 


measures all 


hav 


and not 


will 


step, and it will r 


per 


from end to end, and I 


allK¢ 


e about .003 inch more to come off 
very deep chatter marks. Now, | 
move the work speed to the seventh 


minute ; 


rough, as 


must 


must be a perfect cylinder 


work a perfect cylinder. | 


bef 


the wheel is true 


“Now 


witl 


up the face, be cause 


yes, 


to about the No. 1 notch, for 


re 


Ul 


ut 


and determine by 


1 the 


I 


s slower 
l lap the 

I must 
1 Now 
taking 

I will 
or | the 
W I 

O00! 
Now | 
nN 2 


it 


I must bring the 


work 


will 


about 18 to 20 feet 


tate 
wheel 1s very 
rking fast, so I 
very smooth and for it 

if it makes the 


will listen as 


true, 


the sound when 


and smooth 
wheel in contact 
not to rough 


very gently 


I must make a finish 
move the table speed handk 


the work r 


now and I must not mor 
wheel on the finish, and per 
teed the table slower than tl 
the face looks good, and 
ff ab 00025 inch each pass 
caliper carefully all along and 
gh places with the horizontal 
e 7 | imnot d 
( ri nmiiorm ( 
I | find | 
; ~ lo 
& Im~je2 ANG f 
¢ { ! v he eve 
. nan 
\ you 
2 re I » tie 
] 
nd me 
‘ f the | 
rf l the 
you reduce the time any 
k | gril nother 
f 
pp ( 1 ry 1) 
‘ le ‘ VS wring 
| e good st re 
gh the hol 
o} } hres rf 
) ‘ 
1 you ‘ 
} ) ner 
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“Well, my machine is all set and I know 
ust to get to tell; I 
sha’n’t waste any time thinking.” 


how every stroke 
“John, how much water flows on the 
work ?”’ 
“About 35 gallons a minute.” 
“John, what would happen if those rests 
did not fit the finished bar?’ 
“Why, the high place would drag harder 
on the wood in the spline than elsewhere 


and cause a high place that would show 


brighter than the rest when the bar is 
rubbed hard in the hole.” 
You notice that the wheel he is using 


a 2-inch face and is about 24 inches 
diameter. If you will call around in about 
an hour and a half John will have another 
bar all if call 

other day we will show you how to grind 


has 


done, and you will some 


other Suppose bring 


some piece of work about which you wish 


some piece. you 


to know 


Profiling Fixtures and Formers. 


BY C. H. ROWE 


The designing of profiling fixtures and 
the cutting of the formers which guide thx 
‘rin milling to gage work of irregular 


ine, are subjects to which much im 


portance is attached in shops where a large 


work is so uneven as to 
of 


in the plain miller by the employment of 


proportion of the 
machining it 


preclude the possibility 


formed cutters, or any other means of 


practical nature. The almost limitless va 


riety of profiling formers and fixtures 
based on a few fundamental forms; and 
in this article an effort will be made to 
present a basic idea and give a few general 
hints regarding fixture design and the cut 
ting of formers—as I believe such will be 
f interest to many readers, although it 1s 
realized, of course, that many mechanics 
ire necessarily thoroughly familiar with 
the subject 

One of the virtues not to be overlooked 
in planning profiling fixtures is general 
convenience; the arrangement of screws, 
clamps or other members requiring fré 
quent manipulation should be such that the 
ittendant will not have to waste time in 
reaching them; the fixtures should be rigid 
ind yet ought to be high enough to allow 
ne to operate the clamps and_ binders 


without danger of rapping his knuckles on 
had 


at one time, where were used a 


the base plate I occasion to be in 


hundred or more profiler fixtures in which, 


th the work was held satisfactorily, 


wmwe8h 
lOULTI 


all parts were located so close to the base- 
plate that many of the handles could not 
be gripped by the hand or even by thi 


fingers, and as a result the operators used 
a wrench or a handy piece of iron to loos 
en or tighten them, much to the detriment 


of the fixtures. Care should also be taken 
to have the shank of the cutter extending 
below the end of the spindle, as large and 
short as is consistent with good practice, 
to avoid springing and unnecessary wear 


on the spindle bearings, as any imperfec 
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tions or looseness here will be apt to cause 
prominent chatter marks. 

Fig. 1 shows the lower portion of the 
head of a profiler used for milling certain 
varities of work and for cutting formers. 
For the latter purpose the machine of this 
type with one spindle and two guide pins 
is indispensable; it should not, however, 
be selected for general milling except on 
very rough work where there is no need of 
a finishing cut. The machine for regular 
work is usually provided with two spindles 
and an equal number of pins, this arrange- 
ment of course permitting roughing and 
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forced against the work by the eccentric 
lever D. E 
pinned to its upper end and a stem extend 


is a cam with a thumb-nut 
ing down into A, this stem having a peri 
pheral groove near its extremity for the 
side of retainer pin F. G knurled 
headed screw to tighten clamp H on the 
work; when removing the latter the clamp 


is a 


J is an elevated por 
The 


clamp K, pivoted at 


is given a quarter turn. 
tion of A to guide the work sidewise. 
hardened steel swing 
the outer end, holds the piece down firmly 
This 


s offset from the clamp so that it 


when handle LZ is screwed down. 


handle 1 
be conveniently gripped. 


guide plate or former M is of tool 


7 


} 








finishing cuts to be made with one hand 
ling of the piece 
E 





PORTION 
A 
W [ 
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' 
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IG. 2 FIXNTI 


Fig of work in 


2 shows in plan a piece 


1 fixture, and a former used in milling 


certain portions of the piece. This fixture is 


mounted with the combination former plate 


ma cast-ron base-plate (about inches 


that 1 


square ) s provided with a tongue 
fit 


\round the edge is formed an oil channel 


to a slot in the table of the profiler. 
and at one corner is provided a drainage 
tube to receive and care for the lubricant 
as it comes from the work. A is the hard- 
ened and ground steel body of the fixture, 
fastened to the base-plate by screws and 
dowels not shown. B B are two stationary 
stops; C is a side clamp, supported by two 


pins that fit loosely in the side of A and 


( 


RI 





F 

















PROFILER HEAD. 
WwW : i 
V 
| P 
oO — | 
| : 
| = 
AND FORMER 
steel planed to about 5g inch thick and 


secured to the base-plate by screws and 


inch dowels NV; piece directly 


beneath and gives it 


the proper hight to coincide with the fix 
ture. Att nner side—this having beer 
finished to shape—is mounted the auxiliary 
piece O which ts pivoted at the rear end 
The hardened cam P has ‘a thumb-nut 
pinned to the top and is kept in place by 
the pin Q. The spring FR is provided to 


hold sect 


in use; the object in swinging this piece is 


ion O snugly against M when not 


to give the cutter room when profiling the 
side of the work from S to T. 
M and O when roughed out were brought 


The pieces 
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approximately to shape, and to suit the 
distance between the cutter and guide pins 
shown in Fig. 1, which in this instance was 
Whether this distance is stan 
different 


414 inches 
dard 


am unable to state 


not it certainly should be, 


with the manufacturers | 
definitely, but if it is 


as the fixtures 


would then interchange and be applicable 
to any profiler. The guard piece of the 
same thickness as the former, acts as a 
stop for the guide or follow pin and pre 
vents the operator from running the head 
f the machine too far to the right and 
striking the fact f the plate O w tl 

tel 

To cut th formers with he yic I 


same diamet nd taper as the pins 

which 1 sually 14 degrees, included a 

gle—with a tap nk to fit the spindle 

iow turn down a p yn the end | 

diameter of tl er that yo nes 

1s n the reguia 1 duct ind 7 ite 
for the follow p tl 1 f the cut 
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ter of thi cutter 

If necessary to cut a former in a machine 
with only one cutter spindle and pin 
latter to the right of spindle—turn up in 


the lathe a cutter blank to fit the spindle 
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and of the same size as the 


that 


standard cut 
ters you intend to profile the work 


with; locate this in the spindle and to the 


pin fasten a scriber, the point to come in 





ine with the inside f the pin about j 
nch up on the taper Follow along the 
side of the model with the cutter blank 
nd at the same time s« e on the 
face of the forme plat emove the plate 
from the fixture and work down to the 
ne, constantly keeping the edge at ar 
ingle of 7 degrees The close working 
too'maker will probably with this method 
| ve { ( ind ry Tore Tac ry ¢ 
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Letters From Practical Men. 


Toolholder for Slotting Machine 
Editor American Machinist 
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1000 
to keep the bar from dropping when the 
are released, but it is not as good 


W HEELER 


clamp 
as the former device i. 
Shropshire, england 

Handy Tool Block for the Lathe. 
Machinist : 


1 
sHown mn 


\merican 


double holdet Fig. 1 for 


tools for boring and threading pipe flanges, 


also for boring and turning packing rings, 
bushings, etc., effects a great saving of time, 
ions may 
be performed simultaneously The block 


the lathe 


as the boring and turning operat 


is clamped to the slide rest of 


by bolts 4, the bars being held by screws 


B and binding bushings ( 


On some work it 1s expedient to use two 
sets of bars—roughing and _ finishing 


in connection 


W ¢ da 


with the 


shape feathers /:, 
setting of the slide rest at a given 
point, insure the correct setting of the 
rough 


bell 


mouthed keyways cut in them so as to be 


shifting the bars, as in 
the 


tools when 


ing and _ finishing; bars have 

easily admitted to their proper positions 
When boring and threading such work 

as pipe flanges, the piece is bored with the 


which is next to th then 


\ /, AW 


[ONS / 
KZ) i\ Pp) 


bar operator ; 
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as shown in Fig. 2. The chaser is fastened 


in this bar with set-screw F and hardened 
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the center when milling so as to allow 
very little clearance. The cutting off of 
packing rings is accomplished with a cir 
cular tool H, Fig. 3, which tool admits of 
working very close to the chuck jaws or 


face plate. The tool is held in place or 


bar J by screw J, radial teeth on the bar 
and tool preventing the latter from turn 
t 








rod G. These chasers are cut on the 
Tm, sary 
|| A 
no 
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SCREW Cl 


imerwan Machin 

r'TING JOB. 
ing. A flat spot at the end of the bar and 
114 inches long allows the tool to cut to a 
greater depth than would be possible were 

the bar left round 
For boring and turning I use bars simi 
lar to Fig. 4. 
ble to reverse the boring bar and have it 


On small work it is advisa 


cut with the tool upside down at the oppo 


site side of the work, as shown in Fig. 5 


smaller diameter can be used 


bushings in the tool block 


Bars of a 


by slipping split 


When using cutter bars, a short hardened 
sleeve is fitted in the spindle of the lathe 
to steady the bar t. 2 





A Special Screw Cutting Job. 
Editor Machinist 


The sketch shows a 


American 


steel Casting OT al 


hydraulic Keil riveter which was require 


t ] . 
tO Nave a square 


in the portion «1 which carries the botton 


snap, so as to make the bottom snap and 


; holder adjustable. This operation pre 
sented certain difficulties, as the portion 
to be threaded was not in line with th 

pee = = cylinder but offset, as shown. The cylit 

— der and the drawback cylinder had bee: 
bored previously on a horizontal boring 
machine, the portion to be threaded hac 

- also been drilled to 2'4 inches diameter 
’ \ leaving inch to be taken out wher 
ATS. mounted in the lathe, which was a M« 

C Cabe, with the slide-rest removed and 

\ \ “\) large angle plate bolted across the saddle 
a} = —= as shown, to which the riveter casting was 

N 

H i d securely clamped and set to square lines 
J FIG. 3 LJ eon > which had been marked on the casting 
Seca iciihe ie ia ° while on the floor plate of the horizontal 
ee ee ee boring machine \ smaller angle plate 
was then bolted to the large face-plate, as 

this bar is released and slid back out of milling machine to the required angle and shown, and the top portion of the slide 
pitch and the radius is about equal to that rest was securely fastened to it with fou 


the way, and the threading 1s done with 
the 


a chaser in the other bar, which is shaped of the work, the blank being set ahead of bolts, through the holes drilled in 
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flange of the rest [he tool-holder was arbor, so to speak. The present practice question of springing had to be taken into 
removed, and a boring bar 134 inches di- 1s to do all such work on the vertical consideration 

imeter bolted in the rest, as shown. This’ boring mill, and the device shown in Fig The base 4 of the fixture is of cast 
bar had a square end with a tongue at the 2 is intended to center the work accurate- iron, machined top and bottom, and 
yottom, shown dotted, which was a good ly when it is reversed on the mill. We vided with a groovy corre 

fit in the T-slot. The bolts passed through made dimension A equal to the hole in the’ the slots in the tal Che ces 
holes drilled in the bar The tool bar was smallest head, and made bushings to fit and /) are mad f sof ind ¢ 


1 1 


first set dead central with the lathe centers 


ind a square cutter was inserted in the 

nd, which was then presented to the work 

ind the cross-slide moved by the screw : 

intil a suitable cut was put on. The lathe 2) U 


’ ° \ 
was then started and the slide-rest fed up C i, 


ind the hole was bored out to size previous ' 


o the screw cutting. Of course the boring Ney { E G lis [ 
v = — 





ar Was not now rotating on its own cen a aa =) 
ter, but running round a circle, every revo = 
n more pronounced as the hole got B A ' 


> 
— 
> 
— 
54 
ra 
— 





nearer completion. When the hole was . } : ; ) . 
bored out to size we put a square thread ve = 









































ng tool in of suitable section and coupled 
th reqiticit wh c wy o tt] screvy nd i r 
ne requisite \ - ip to the rew and Ny i E G \ } |: 
proceeded as ye rore stopping the iathe ad J be F " 
each time it got through and bringing the : D« , - 
)}D | \ 
| 7 ' ) 
rest back by hand, putting a suitable cut on A L/) D LJ J ~ 
° 2 . i ) 
for the nex ne through by the cross ) ) venalings 
screw on. the de-rest We completed / ] 
three of these riveters very successfully ) { 
7 = 
without the slightest mishap he outside ry 
al 
diameter of the thread was 3 inches and a Mathinin 
| J 
the length of barrel to be cut 8% inches ; 
England W. D F hardened he vel ire 
———— - Tt pivoted ab lf way veen the rews 
Machining Cylinder Heads. ind plungers ; these lev rea f soft 
Editor American Machinist: , : | te case-] ! e 
I show in Fig. 1 an ordinary cylinder T ca g at cate V 
head. The usual method of machining } ing A we ut 
’ _————— ' 
F — . ‘| nde 
ie 
u y r¢ 
{ f I ices re 
Cylinder 
Head screw ( l { ¢ 
: The piece to , 
4 , . be milled evers, forcing Uj e plungers (7 directly 
, inder the point t Chis arrange 
_— Lem nent leave l] r f ng the sur 
Ame Vv tat a : 
FIG, | A MILLING FIXTURE ice mat ng sKetch 
I ir cutter ed t each de 


all others As the fixture and bushing nd two in the middle, the ter being 
( are all hardened and ground, they serve made that they can be grou t the side 
Not ] is gages as wel Che hole in the center and spread apart to the riginal width 

of the fixture allows a hook to be inserted a 


the table, and nm. £.G 


f ilso receives a pointed rod which 1s used 


id vet not leave pace between 


to draw the piece ut of 


in setting the jaws of the chuck, a clamp Some Pattern Shop Items. 


collar keeping the rod at the proper hight Editor American Machinist 
While this appliance was originally de When a piece made to fit a 


signed for cylinder heads, we have found space, why measure the s] ind then 


; it useful for a number of purposes. The measure the piece 





dimension A, being the same on all ma It is much easier mark t ft 
ae ~ chines, serves as a basis for an endless piece from the space it to f rhere 
variety of fixtures. On large mills we 1s no need to know the e of piece in 
Boring Mill have a second ring to fill the hole in the inches as long as it f 
ible 


table, as too large a block of steel would When a piece is to be set in the center 


be required otherwise of the length of a mger | | e the 





Isaac MorGAN smaller piece at one end of the ionger 


A Milling Fixture. the end of the ng piece D le th d 


Editor American Machinist tance by 2, whi W 9 











I 
, The accompanying sketch shows a mill from each end of long pi t le 
CENTERING DEVICE FOR CYLINDER HEADS ; Pe 2 : 1 ” ; 
ng machine fixture made for a special of the small piece when in place in center 
has been to bore on a chucking or engine’ casting and having a number of points This is graphical subtractior nd reduce 


lathe and afterward finish on an arbor worthy of consideration. The casting to the mental work by half. It beats the old 
filling both holes—a sort of “two-step’’ be machined is a thin affair, so that the enter-line method and more curate 


S 
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Where patterns or core boxes have loose 


pieces screw d on that need to be removed 
in the foundry, and where the same pat 
ern or core box has other screws that 
tt be taken out, just drive a nail 
rough the groove of the screw into pat 
rn, so that the molder cannot get the 
screw-driver into the groove of the screw 
It is easy to remove nail in case pattern 
( be altered 


\s the molder 


; 
most delicate part 


17 1 ’ 
usually drives ls 


tern, I usually bore a small hole 


ubstantial part and mark ‘Rap here 
Then, after the molder gets the habit, I 
ve the varnisher putty up the hole 
I had ( ng of a journal box cap 
vith one lug broken off brought to me to 
have piece patched on and prints put on 
» get a casting that day Che time being 
t, I hande¢ he f ndryman a ¢ uple 
f prints f r ind told him to ram 
t up, draw rn it nd, and put it 
k in the mold and mold both lugs off 
‘ Q d one 
lwo men e doing ( me kind of 
4 1 jO ce pe! I ind the 
( cel The 4o-cent m 1OW 
the w nad ks few quest - the 25 
! ( f work the sec 
nd t ( 1 ne \ lateria and asks 
many question e does no w < while 
Iking, al using the foreman’s time 
Whicl the cheaper man to have in a 
ying busine How many employers 
believe in the 4o-cent man Or how many 
ire blinded by the 15 cents “saved"’? 


J. L. Garp 
Chuck for Turning Double Throw Eccentric. 
Editor Machinist : 


Having a of small double 


\merican 


great number 


throw eccentrics to make, this chuck was 
made and it worked very satisfactorily. It 
fits on to the spindle nose of a 16-inch 


5 Las 
. [7 











CHUCK FOR TURNING A 
lathe The article when finished is shown 
below. As will be noticed, B is eccentric to 


! on one side and C is eccentric to 4 onthe 
opposite side of the center is really 
small face-plate which screws on to the 
He It ha | recess turne d rut of it 





OUBLI 
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at F which is eccentric to the screwed 


hole, its eccentricity being equal to that of 


the eccentric, and has a line drawn across 


the center of the face at GG 


The casting 


Tare 


hows 











HOLD-BACK FOR 
E holds the job by the clamp screw // 
having a saw-¢ s sl 1 nd has 
projecting ring e back which fits 1 
| The two bolts fix it to the face plat 
( ting E has a line down the edge at A 
rhe eccentric stem is firs ned at A to 
fit into the hole of / Phe turned 
vo ind giving / lf C can 
t ed w ] equal eccel VY alte! 
ohtening e two bolts ag rh r¢ 
st n giving a < CC I url I 
vhen A is shifted fron » G down to 
ottom G, a half turt is been mad 
Johr ne, Glasgow Le. 
Hold-Back for Steady Rest Work. 
Editor American Machinist 
This device, which is for holding light 


1 


work on the live lathe, while 


center of the 


the opposite end is in the steady rest, and 
which is called by some machinists a hold 


be 


made 


back, by others a bridle, will found a 


very convenient and an easily 


Phe 


affair 
Al is of hard wood in prefer 


The two 


strap 


to steel 5-16 inch 


ence 


iron or 


PHROW ECCENTRIM 


eye-bolts swivel on pins B, or wo 


may be used if preferred. I use this hold 
back on a face-plate, as per sketch, having 
milled in it two narrow slots to accommo 


the eye-bolts; 


holes 


date 


two 


may 


STI 
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1903 


No wrench is used, therefore there 


pose 
is no danger of cramping the work 1 
tightening the screws \n extra set 
steady-rest jaws, made from hard wood 
Ls 

\ 


| 


Am V 
ADY-REST WORK 
\ it times be found usefu fi 
k in connection with this hold-b 


Way of Drawing a Core. 
Editor American Machinist 


send photographs showing 

















CORE BOX READY FOR RAM MIN¢ rit 


rH} 


CORE 














he box, and forme es roug 

which e prong strips the separat 

piece show! le rig “ 1 slid [he 
, , 

core was rami Ip with e core box as 

n Fig. 1, and then the strips and the oute 
, 

piece t \ ( eV ‘ d wer 

} ] mo 
vithdrawn endwise e inne piec serv g 
ts a Str pping ) ¢ ( pre é ting \ 
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OQY 
breaking of the small strips of the core. injured by it. Of course this tool is 1 train very ck 
This took some time to make, but the re tended for small keyways only \ slight to stiffen the 1 ifficiently f roughing 
sults fully justified the cost clearance is given to the cutting rib back it in gen 1 for f ne rst 

J. L. Garp of the teeth CHERRY Rep threads 
— Coventry, England 
Tool for Grooving Circular Forming Tools. — Stepping Off a Pattern. 
Editor American Machinist : A Spring Threading Tool. American Machi 
In the making of circular forming S om rr Ameri Machinist | c 
ch as are used on small auton crew The sketel : ¥ 5-1 
l lines when turning balls, or for accur V-blocl ring t ] ae ind a !) \ O-1 t 
\ irning grooves or fillets ‘ ol ~=tool. which ma erv | ( te We ft d 
C1) - uM 
[ i f 
—- = g . 
\ ' 
rma | , 
\7 
I | \\ ( 
) 0 OOVING \I Ni S 
( I 
he sket f 1 ve f | ¢ es 5 ! ) 
Phe pate iy be clamped d for cutters ( 
e face-plat ned e at e f dift » S, Experiences With Self Hardening Steel 
Nace. Lor this purpose | use a blo , ened as hard as possib Without draw- Editor At 
hich is held 1 four-jaw chuck. TI ing they will hold the edge very w | 
ned ve Sil Ca ~ 
he t p f ( b ig ice e | 
| taken whi 


‘lamped 





> / 
J 
J2 
a 
2 7 
CHAN 
2 ul 





mtact with it causes it to run true ina _ | a y 
few revolutions of the lath lr} ~huck 

then tightened and the tool turned half ( 
way round and set ready for bt 
T} 


[his roiler also comes in handy for light ( 
spinning \.L. M ' 





& 
NSS 
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\ SPRING THREADING TOO 
Combined Broach and Arbor. 
Editor American Machinist: cuttel eing round, can be ed to the elt g " e 
We had a lot of keyways to cut in small right or left as much as desired tor clear of interest t r reader \ few months 
holes, but had no machine with which to ance. and special cutters for left-hand go I mad ( n, the 
. 1 hol tl c lo « 
t s hole we ‘ ng 
n the en r oT he die hy 4 ] f the 
\ ring were only 2-32 inch t t the top, 
"Nillcisensechdnanasiipeadiaal “A : i i I-10 | 
ltt a te lk a ad ad theu ‘A ning 
a Gradual Ta ip Paraliel a : ° 9 three 
y ] | roht 
COMBINED BROACH AND ARBOI ; 
ry to make one fi: f-harden 
cut them The way they had previously threads are done away witl he too ng st When ordering t eel | spe 
been doing them was by chipping and filing, was designed for small work, such as taps  cified that we should rk it 
hich everyone knows who has tried it 1s 
long and tedious job, particularly so if 
holes are long. We are now cutting 
em by means of broach, as shown 11 
e sketch, which not only makes a very 
— : i 
oD ) es quicker? nan s ting 
ichine could do is all setting, etc 
1 iH I H iH 
_ 4 .- * 
iOne iwav W h Wort I £< simp 
eld in the vise in a bush and the broacl 40 O pel ive mad vhen ar vhes ' heated 
lriven through. A broach of this descrip >. standard taps 4 threads per inch and 6 to | 1 red and left it he fir c 
m is very strong and the holes are not per inch Acme taps, the 1 standing g 








1700 

thought it would 
work all right, so sent it to the hacksaw 
Here | 


with the first difficulty, as it wore out 


being able to file it, I 
to be cut off the proper length. 
met 
being cut through. | 


three saws before 


then gave it to the driller to drill as much 


With 


managed 


metal as possible out of the center 
a liberal use of he 
this of the 


outside to the proper shape, but when I 


turpentine 


part job. I then shaped the 


came to file the inside I could not get a file 


to touch it, so I thought I would try to 
anneal it again [ heated it to blood red 
and put it into lime to cool, and when cool 
it was harder than ever; so I again got it 
hot, inside a large ring of metal, thinking 


that this would keep the metal hotter for 


a longer time, but this made it no better; 


so, as a last resource, | made a good, big 
ring hot again, and then 


itself in the fire; but it 


fire, and got th 
left it to 
hard 
up asa bad job 

I have since made one from ordinary 


tool Stee l, 


cor )] by 


was a as ever, so I had to give it 


and have this time been success- 


ful. After reading one of Mr. Markham’s 
articles in the AMERICAN MACHINIST, 
where he told us that the best plan, when 
annealing a tool that had to be worked 
out, such as a die, it was best to anneal 


it twice, first when sawn off the bar, and 


} 


when the inside had been roughed 


and | 


again 
out; so | am 
This 


shows the benefit of taking in the AMER 


followed his plan 


pleased to say it was successful. 
ICAN MACHINIs1 

A few weeks since | had a cutting ring 
1% inches di 


to make '¢ inch thick an 


ameter; so, thinking that this would have 
to be finished in the lathe, I tried the self 
little trouble 


one It 


hardening steel, and with a 


managed to make has not 


we 
been a success, as it soon started snipping 
at the cutting edge in some places, and 
in others it became dull, as if too 
soft If 


self-hardening steel for die work, I hope 


soon 


any of your readers have tried 


they will give us their experiences through 


your columns Dit HaNnb 


W , England. 





A Screw Slotting Rig. 


Editor American Machinist: 
The accompanying sketch shows a screw 
slotting rig which was gotten up cheaply 


and in a hurry. I had two machines slot 


Saw 











i 
E 
Sonal American Machiniat 
A SCREW SLOTTING RIG. 
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rush job, and it was 
at it: but I had 
no extra fixture for holding the work, so 
bolted it 


ting screws on a 


necessary to put another 


[I hunted up the angle plate 4, 


miller table, as shown, and drilled 


to the 
and reamed a hole to receive the stud B, 
on which pivots the lever C, the latter be- 
ing a piece of iron 1% inches square bored 


at the inner end to receive the screw to 
be slotted 

\s can readily be seen, all one has to 
do in operating this device is to shove 


lever down, carrying the screw against 
1c saw until stop D prevents it from go- 
further 
the weight £ will pull it down and the 
the F will be 


end the 


; then upon releasing the lever 
saw striking against pin 
The of 

kept away from the saw by means of the 


ejected. other lever 1s 





stop G JoHNn A. CAMM. 
A Novel Oiling Arrangement. 
Editor American Machinist: 


The enclosed sketch shows the method 
we adopted for oiling a bearing on a spe 
cial polishing machine that we designed. 
The bearing was in a rather cramped posi 
tion, and we could not alter the design to 


ror 
limited in every direction 


make room an oil cup, as we were 


There may be 
the bearing, but the 
could think of 


the oil 


better ways of oiling 
the best 
We could 


sketch shows we 


it the time not insert 








\ NOVEL OILING 


cup in the side A, as another part of the 
machine came close up. As will be seen, 
a hole was drilled right through the clamp 
ing bolt, which was also tapped to receive 
oil The hole C drilled at 
right angles into the bolt hole then 
still further into the long slot D, into the 
which are inserted two springs 


the cup was 


and 


ends of 
which press against a plate, on the top of 
which is a felt pad which becomes satu 
rated with oil. The two springs and plate 
cause the felt pad to bear evenly on the 
The hole C 
is plugged up at the opening to prevent the 
The holds a 
good supply of oil, and frequent attention 
We 


head 


shaft and keep it nicely oiled 


oil from running out slot 


is unnecessary. first inserted a grub 


screw in the bolt instead of the oil 


December 3, 1903. 


cup, but this we found was not noticeable 
enough and therefore oiling would perhaps 
be neglected. This bearing has been work 
ing for some time and is giving satisfa: 

tion. F AIRFIELD 
Coventry, England 





A Driver for Threaded Work. 
Editor American Machinist: 
I send a sketch of a screw carrier dog 


for a lathe which I lately introduced in 
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A DRIVER FOR THREADED WORK 


my department. The way it was suggest 








ed to me was by seeing one of my men 
who was cutting a double set-screw and 
was looking around for a collar to make 
up the space between his dog and the 
—— T 
r ) 
J 
= \- 
| 
j 
= , Rs I 
== te 
= : 
eee | SS 
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ATTACH MENT 


shoulder of the set-screw, when the idea 
of a split screw dog came to my mind. I 
made the sketch, sent him into the black- 
smith shop and in a half an hour he had 
I after- 
from % 


the dog and it proved a success. 
the different 
to 7% inch, inclusive, and put a set in each 
The bind 


ing screw does not allow the dog to slip, 


wards made sizes 


of the toolrooms of the works. 
consequently it does not injure the threads 


of the all. When it is 
to the screw end, the binding set-screw 1s 


screws at run on 


tightened, there is no slipping and cross- 
ing the threads as with the old-style dogs 
One can try the piece he is cutting in its 
place, using the dog as a crank with no 
danger of moving if properly tightened 


Each dog is stamped with its size. There 
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is allowance for wear of thread, so it will 


ast for years. When worn, it can be re- 


tapped so that it will be as good as new. 


‘ E. A 


SANNING. 


Slotting a Compound Rest Slide. 


Editor American Machinist: 


The accompanying illustrations show 
] 


some tools used on the vertical miller for 


lotting lathe carriage cross-slides for com 


pound rest bolts Fig. 1 shows the piece 


to be operated upon, the job being the 
making of groove a. Fig shows the first 
ool carrier, the tools being 34 inch wide 


ind set to overlap one another I-32 inch 
inch, making a 11-16 inch slot Fig. 3 
shows the undercutting tools, mounted on 


1 + 


1 slide which is fitted to a T-head on the 


spindle and actuated by a screw. Tool A 
takes the inner and B the outer undercut, 


thus finishing the T-slot in one cut 


C. A. SCHAEFER 


The Foreman. 
Editor American Machinist: 
What is a foreman? What are his du 
ies? What are relations to those in 
authority over him? What to those 


These questions recur so 


t his rel 


under 
his authority ? 
ften that some answer should be given 


Ordinarily a foreman is one placed in 


charge of men to direct them in their 


work and see that they do it. Gener- 


to plan to improve methods in 
that is, 
to diminish cost so as to enhance profits 


ally he has 
order to produce the best results; 
Sometimes he takes orders from 


the office to the 


merely 


men under him, and brings 
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factors of his executive ability But this docility, but it must be within his province 
is not the time to consider such ideas nor to know when to call into use these oppo 
those who encourage them They can fit site f ties. | e be 
ingly be disposed of at the public dump, so indiscreet a forget e a mien 
with the rest of the rubbish and garbage f arrogant austerity while dealing with 
as a part of the general refuse s men, or by n r, words or ac 
The real foreman is a man possessed of tions convey tl mpressior t he also 
— 7 - 1 
\ 
/ \ 
\ 
| \ 
| | ees 
| / 
| 
. 
- 
sa mt 
a Se, - 
| ' 
2 4 | 
A 7 " 
FIG. I. BOTTOM SLIDE FO MPOUN I 
mec nica l, inclined to b yleran isa gt ‘ 1 while 
istead of super¢ is, and magnanimous directing t ft i d tment, it is 
enough to give cred vhom s due dolla » doug rt time 
Such a man’s duties both to his superiors he alone w mprise t idience at a 
ind to his so-called inferiors are governed lecture in the p te off f manager 
largely by circumstances Should 1 far forget f » show 
By those over him he is looked upon as is harsh ct t ‘ the s« 




















FIG. 2 THE GROOVING TOOLS. 
ack reports ot! what he has eard, d 
frequently of things he has not heard. The 


skill he displays in doing just such things 


as these (where it is desired that such 


things should be done) together with the 


requisite “push” constitute the essential 


FIG. 3. THE UNDERCUTTING TOO 
epresel ve e d ting St em to 
d him 1 e performance t thei ling he e tial 

vo r wherever the pecuniary intere es previously na iffence 

of the firm or company is an issu He would be palliated through esoteric, occult 
really expected » have a sort of elastic wisdom, commonly « 1 yWomacy 

temperament, full of asperity as well as There are en wil foremen have 








not tor Incompetence as 


rkmen, but because their qualifications 


wo 
for exect ability lacked these two es 
SCI al 

Reverting to the first question, what is 
a foreman? is he an ordinary journeyman 
or is he a part of the management? If an 
ordinary journeyman he cannot be expect 


the work 


concern 


ed to take any more interest in 


journeyman, nor 


himself about it when out of the 


hop 


himself, he cannot 


ct, in justice to 


plan beyond the immediate present. For, 
f his pay ceases while absent, for sickness 
or any other cause, he cannot arrange fot 
his absence; he must plan for the day 
only 

if ywwever, nN recognized as part of 


the management, his position is modified ; 


hi ! linary journeyman but an 
niteis duties cannot be confined to 
days or hours, but must cover considera 
ble period f tim Ile must so plan hi 
W | ha bsenee for a day or tw 


\ not cause loss, nor reduce production 


It \ needed fact, and all foremen 
are aware of that after a vacation there 
Is an accumulation of business that must 
be disposed of Now it devolves upon 


him to do this in such a manner that there 
will be no delay of one part because another 
His aim is to keep up 


the and if he 


part 1s in arrears 


his department with rest, 


does this without a day’s absence causing 


interruption in any way ts all that should 
be expected 
It is obvious that a foreman is part of 


all 


SATTAE 


that he is 
as the other 


the management, but for 


often exploited just thre 


employees. He is not exempted from any 


1; 


of the general discipline of the factory; he 


is docked for all lost time; he is subject 
to the same rigid requirements to report 
promptly on time for his day’s work just 
like any other employee. In practice, then, 


he is a journeyman; yet in performing his 
duty as such he is in a position to, and 
frequently does, incur the animosity of his 
fellow-journeymen, and why? It is right 


here that the subject of the lecture 


the foreman received in the manager's pri 
vate office becomes apparent to all It 
wa how to safeguard your employer's 
interest For doing that the foreman 
is often looked upon as an object of scorn 
by some of his men, though not alwavs 
through a disinelination of the men to do 
1 day work, but just as often through a 
difference of opinion as to how it should 


odium heape d upon the fore 


thie ‘ . , ips . . 
man through all kinds of imaginary griey 


ance ‘ ‘ what No pri eges Oh! 
no. Merely a small difference in his pay 
ib ‘ n | lepartmet For th 

difference he bears the brunt of other 
mens deficiencies, as well as their dissat 
isfaction \nd for justice’s sake he often 


advocates the advancement of wages of 


deserving mechanics to equal, or nearly 


own. A ForeMAN. 


1 
nis 
ill 
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High Speed Cutting. 
Keditor American Machinist: 
It is 
the pond, that the British manufacturer is 


often said, especially from across 


generally a very slow and backward sort 
; creature, fol 


of a being quite content to 


old 


leaving the “live Yankees” to 


low the same rut traversed by his 
ancestors, 
bridges, 


Now all 


there 1s 


supply his country with engines, 
machine tools, locomotives, etc 


true, but 
the 


this not be 


at least 


may or may 


one thing which Sritishers 


have followed up with greater energy and 
persistence than any of their competitors 


True, the 
this 


and that is high speed cutting 


Americans did first introduce new 


phase of engineering, but it isn’t yet thre 


years since the Bethlehem Steel Com 
pany exhibited their tool steel at Paris 
yet how many brands of this steel there 
ire now on the market of British manu 
facture, any one of which makes it nece 


look to its 
and 


Nearly every readet 


Pay lor-White to 


both as regards endurance 


ease of manipulation 
heard of 


will have the results obtained 


with “Speedicut,” while every week in the 


advertising columns of the mechanical pa 


results obtained with 


Sheffield product, 


pers are 


Britishers 


given 
another 
and can crow over something 
else besides the manufacture of ping-pong 
balls 


first 


When the high-speed steels were 


brought out, there was a great deal 


of talk of the radical alterations in design 


that would have to be made in machine 
tools to enable them to get the greatest 
benetit from the new. steel Who have 


been the makers to design these 


tools? 
the 


special 
Up to date it is quite safe to say 
British, who have brought out extra 


heavy and powerful machines for this pur 


pose. In one Yorkshire town alone there 
are no less than four firms who have done 
this, and the results obtained by them have 
been wonderful 

The table gives the results of a test 
made by one of the above firms on theit 


12-inch high-speed lathe turning a ham 


mered steel bar of .2 carbon and 32 tons 


tensile strength 


Reduction Feed Cutting Speed 
534 ins. to per rev, ft. per min. 
528 @ 205 


So 
514 Ie So 
so 


16 SO 


“sa 


rEST OF HIGH SPEED STEEI 

\n important subject connected with 
he u of these steels is the advisability 
ft using ubric One or two makers 
f the steels advise only dry cutting witl 
their tools, and yet it is a fact which has 
ome under my notice that nearly 50 pet 
ent. more work may be done by using a 
ubri nt even with the steels whicl i¢ 


recommendations 


should be used dry \gain, with these ex 


cessive speeds a great amount of heat its 
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generated and the expansion of the piece 


being turned (if in a lathe) will prove 


disastrous to the centers. Therefore it is 


necessary that flooded lubrication be used 
to dissipate the heat as quickly as pos 
sible. It very showy to be able to brag 
about taking blue chips, but what 1s_ the 
use? Blue chips are a trade-mark show 


ing high speed and are all right if taken as 


samples to show what the steel or ma 


chine will do; but those who are taking 


} 1 


blue chips in regular, everyday work, take 


about to get mar 


Punch’s advice to those 
died 


and wish to increase 


don’t. If you value your machines 


your output, 
SPEED 


chips as Cf ol as possible [ 


Yorkshire, England 





Cutting Coarse Pitch Screws. 
American Machinist: 
a few days since, to cu 


confront 


ome steep pitch worms we were 
ed by the fact we had no lathe th 
vould give e required leads, \ { 
and 6 inches to one tur \ll the lathes 
d either the miserable tumbler in_ the 


headstock for reversing 


the 
had fine 


in of a new lead 


new multiple feed arrangement, and all 


pitch lead screws. The putting 


screw was out of the ques 
hit 


gearing 


time, so I had to 
We counted the 


and found that 


tion at this upon 


some other way 
-adst ck, 


in the he for elev 


en revolutions of the cone the spindle 
made one, and this gave us a chance We 
took the headstock off of the bed, took 
out the tumbler gears and bored a hole 


through under the spindle large enough 


to insert a flanged bushing which projected 
inside the head far enough to allow a shaft 
end of 


out 


with gear, to reach the gear on the 
the cone pulley. The outer end came 


on that end to en 


far enough to allow a gear 





eage the regular change gears of the lath 
This, of course, increas¢ d the spec d of the 
lead screw eleven times when using the 
back gears; and, by putting on the chang 
gears for a thread of one-eleventh the re 
quired pitch, all was lovely and the worms 
were eas ly cut 
I am well aware that the iothing 
new or novel in this dodge, in fact I know 
f at least one concern | ne-tool 
wusiness who regularly furnish their lathes 
with a gear to mesh w either the spindle 
g or the cone gear, th lowing a 
( rse pitch t be re idily ( ) hearing 
( e a number of the men factory 
emarking t rey had ne n of 
heard of before, I thor I would 
1) | the lie ‘w ~ 
\nent his ba ques n 
\ \ WW ) ildet ot lie \\ r o ya! 
thes pu et pitel : —— q 
cl ScT \ whet 1 \V 8) \ \ 
do all the work and \ 10S ny 
ead to be caugh W sing the 


Why will the aforesaid persist in putting 
k, trappy, tumbler gears that are 
source of so much annoyance and pro 


fanity ? A 


Bac kK 
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A Graduating Fixture for the Milling Machine. / is show: fran n whi re the eC 60 div 
ditor American Machinist bearings f shat 1 whic ‘ 
The sketch shows a graduating device provide \ dr’ at one end, the 
cently designed by me for the purpose of wl re nstantly ( ) agains 
graduating small collars such as is shown © star cams l l’ b s of the springs 
1,and other similar work. Asthescrews « d « proc n is give 
1) milling machine tables and k1 5, cross tl haft ns ‘ d 1s 
ed crews I ¢ ( Vn-!I ews og st \ 
r planers, ele < Sl ly { S S 1 : can 
collar graduate to move « ‘ i 1 eing s ) é ’ 
e one it f ark ve mad ly | r] 
=< 6) T 1M) ¢ \ 1s e¢ \ It O 
| . 
} 1 
| 
| ee | 
i 
— aad 
- 
} | | , 
ne HRD he j 
ae a nea 
roma oe | — 
Ly 
\ 
-. AEA | 
' 
| 14 
f ta 
| r t ' 
———— ——— nee 
a —— 
sl 
j 
\ 
r™ \ o— 
ae | t : 
\ / 
aa 
\ 
So. \ 
rm \ 
| \ 
) rae | 
? \ 
~ / 
/ 
Co 
‘oa 
r : 
RADUATING A CH —— _ 
\ | ling table 
1 Q Te } t vit ¢ ( can ( 
Ss | . ( ¢ 200 tT) ‘ | 
zive the worm .4°., or ! of a turn fcr each g 1 x é g 
livision, and for 250 divisions 5”. or of ep r) t whe 
1 turn. eved t caine * ol 
For collars wi 200 diy ms the | I ling head, irrying f 
‘ \ \ 25 ‘ was Daw g n p ime shaf eed f 
} | +} yaw] \ c | e cam ne Dp S gl . \ I m 
ches f df ars of tl the n 1g r, s is to mak We d t 
so divisions e paw was caused t very fifth lir i long one de f diff 
nove only 4 notches * of aturn. At Should be des oO graduate wo be t 
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Hardening Special Tools. 


BY E, R. MARKHAM. 


\lthough certain methods of hardening 


ire supposed to apply to certain classes 


f work, we often find it necessary to de 
part from beaten paths and accommodate 


suurselves to circumstances I remember 


ing conversation at one time with a 


craper in a machine shop 
He 


iid the scrapers he was using did not give 


nan who was a 


vhere they built heavy machinery 


faction. They bought good steel, ham 
mered it very carefully and, so far as they 

w, hardened it in the most approved 
hold 


special 


nanner; but the scrapers wouldn't 
in edge, and he 
that | 
| heated ct very 


\fter grinding and honing the 
g 


requested as a 
would for 


carefully and dipped it 


favor harden one him 


1! Dring 
cutting edges I tried it and found it would 
not stand up well. I broke a corner off 
ind found the grain to be very fine and 
appearance of the fracture all that 
suld be de sired. 
[ concluded that the steel of itself would 
tt harden sufficiently hard, so after grind- 
ng off 


very carefully, put a small amount of cya- 


the broken portion I reheated it 
nide of potassium on the sides, allowed it 
to lie in the fire for a minute, and then 
The result was all 
the 


plunged it in the bath. 
stood 
up in The 
party thought so much of the tool that he 


that could be desired; scraper 


excellent shape when used. 
decided to reharden all his scrapers in the 
same manner, but just as he started in the 
man for whom he worked came along and 
asked him what he was trying to do; he 
told him about the scraper I had hardened 
for him and how nicely it worked and how 
He told that no 


man who knew anything about steel (tool 


long it stood up was 


steel) would ever put any cyanide of potas- 


sium to it. “Why,” he said, “it will ruin 


the best steel was ever made.” “But,” 
said the scraper hand, “the one that was 
hardened for me did more work before 


the hardened end was worn off than any 
here when it 
Now, 


it stand to reason that if I can do as much 


scraper we have ever used 


was used its entire length don’t 
work with one inch of a scraper properly 
hardened as can be done with five or six 
inches hardened in the ordinary manner, 
See the 


time we would save by doing away 


that it pays to harden that way? 
with 
repeated grinding and drawing out, to 


The 


inswer he received was that “‘No man that 


say nothing of the saving in steel.” 


knew anything ever used cyanide on tool 

steel, and I shan’t allow it in this shop.”’ 
Now, to that is to be 

used on cast iron, it is necessary to have 


have a scraper 


heat, that the grain 
If the grain 


it hardened at a low 
of the 


is open, the scraper will crumble and will 


steel may be compact 


not stand up. If the steel will not harden 
hard enough to give desired results when 
heated to the refining heat, it is necessary 
to help it a little with something that will 
make the surface harder without heating 
failed to see 


it any higher, and I have 
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any results harmful to steel follow the 


proper use of cyanide of potassium 

It should of course always be borne in 
mind that cyanide is a violent poison and 
should not be left lying around the shop 
If used constantly the fumes are harmful 
should be into 


or shaft, to 


conducted a chimney 


the 


and 
save operator from in 
haling them; but if used only occasionally 
no unpleasant results will be noticed 

I remember at one time watching a party 
hardening some small milling machine cut 
ters whose teeth, being slender at the root 
and of a peculiar contour, had a tendency 
The 


steel used was very high, the peculiar shape 


to drop off when dipped in the bath. 


of the tooth subjected it to unequal con 


traction, and being slender at the roots 
of the teeth they could not stand the 
strain. I recommended the use of prus 


siate of potash, a low heat and a warm 
bath: the The prussiate 
does not allow the water to act as quickly 
In this 
works in the opposite manner frpm cya- 


trouble ceased. 


as it otherwise would. respect it 
nide of potassium, which causes the work 
to scale and present a clean surface to the 
action of the water, allowing the water to 
act more quickly, but when prussiate is 
used on work of the character mentioned 
it deposits in the corners, as at the roots of 
the teeth, and the water cannot get at them 
so readily. 

Small cold chisels used in chipping tool 


steel are often a source of a great deal 
of annoyance. They cannot be hardened 
hard enough, or they break in use. Now, 


it is necessary to go back of the hardening 
many times to find the cause of this trou- 


ble. it is highly important, if good results 
are desired, that the chisel be carefully 
hammered. The heat must not be high 


and the hammering must be done with 
comparatively light blows, which must be 
the but 
must not be heavy enough to fracture the 
Many smiths use a lit 
tle water on the anvil when hammering 
the 
small 


continued as chisel cools, they 


grain of the steel 


to a finish, claiming that it makes 


chisel much tougher; others use a 
amount of powdered rosin. 

When it has been hammered sufficiently 
it should be reheated and allowed to cool 
off of itself, to allow any hammer strains 
to be disposed of. When cool it may be 
heated to the proper heat for hardening 
and dipped in the bath quite a little deeper 
than the desired length of hardening. It 
should then be slowly withdrawn, and if 
the chisel be small it can be drawn out of 
the bath, as the cutting edge will be sufh 
ciently hard. The heavier portion back of 
the cutting edge will not be hardened by 
the immersion it has received, as it should 
bath for 
that, but it will be stiffened considerably 


not be left long enough in the 


and ordinarily there will be enough heat 
left in the heavy portion to draw the tem 
then it can 
the 


per; but if there should not be, 
be aided holding over 
fire. 


The bath used should not be cold when 


somewhat by 
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hardened, or they will 


that 


small chisels are 


be too brittle, and tools are to be 


subjected to shock must not be brittle. 
When drawing 


successful smiths will check the temper as 


the temper some very 


it runs down the chisel toward the end, 


then gradually withdraw it from the warm 
bath, allowing the heat to 


ward the end and run down as the 


again start to 
tool is 


withdrawn from the bath, claiming best 
results from this method, and they certain 
ly have excellent success 

to be 


sometimes 


3roaches which are subjected to 


great strain are 
made tougher 


improved 
by heating to a low 
When cool 


reheat and harden in the usual manner 


+} + 
tnat 1S, 


red and plunging in warm oil. 


Small stamps and other tools having im 
pressions on their ends should be hardened 
in a bath having a stream coming up from 
the bottom, or if no such arrangement is 
available the piece should be inverted and 
dipped in the bath with the face up, pass 
ing it 


causes 


down slowly into the bath; this 


rush of water down on to the 


face we desire hard. 





Ancient Clocks and Other Machinery- 
BY W. H. BOOTH 

In pursuance of the question as to the 

origin of the pendulum, of which I wrote 

unable to 


time ago, | secure 
} 


much more than negative evidence beyond 


some seem 
certain small clocks in the British Museum 
which possess pendulums and are dated 
prior to 1588. 

The South Kensington Museum is some 
what disjointed, and certain galleries are 
away from the main body; so much so 
that, 


Museum to look up engineering matters, 


though I have often been to the 


[ only lately found an outlying gallery 

where are some old clocks. One of these 

is definitely recorded as having been con 

structed by a certain Peter Lightfoot in 

the year 1325 for the Abbey of Glaston 
This clock 


clock at Rye, of 


bury, now in ruins 
the 


which I have previously written. It 


very 
closely resembles 
has 
three barrels, one for the going train, one 
bell and the 


chimes frame is of 


for the hour one to drive 


The 
wrought iron put together with tenons and 


quarter-hour 


wedges, and there is a pendulum with a 
spherical bob about a meter in length—a 
seconds pendulum, in fact. In searching 
up history, I find that the clock was moved 
from Glastonbury to Wells at the time of 


the dissolution of the monastery. and it is 


a loan from the Cathedral authorities of 
Wells. Unfortunately, it is recorded that 
about the year 1835 the clock was dis 


Seeing it 


covered to be very much worn 


had then been at work for 510 years, no 
great amount of discovery seems to have 
been necessary to find traces of wear 
Some of the wheels are said to have re 


quired renewal, and either then or at some 
previous time the pendulum was added 

So far then as this clock 
no help is afforded us on the antiquity of 


stil! at 


Is cf mncerned, 


the pendulum. It is work and 
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himes the quarter hours with great noise 


n the Museum, but its hour strike is tied 





p as too robust tor so enclosed a gallery 
now seems to me that, apart from re 
urs, this clock is really one ot the oldest 
ts of going machinery extat 1 ( 
f its interes s been dest : 

epal The h e i ‘ 
ed out, for they now I 
n brass 
\ Tew I t I I S CiOCK S 
ther of more interest It also is going 
t is a clock made by a Swiss f ¢ : 
Dover, and only a few years ago wa 
working in its first hom It dates 
m 1348, and apparently is to-day t 
vas then. It possesses probab rig 
ial balance and escapement whicl is a 
ommon verge, the pallets being upon 
ertical spindle, the oscillations of whicl 
ire brought to rest by the pressure of the 
allets upon the teeth of the escapen 
wheel, which is pushed wel back with a 


very marked 


spindle is an iron arm, about 2 feet long 
fixed by its middl nt upon the spindl 
\t each end of the arm a length on the 
top edge of the bar 1s n itched ind there 
ire two flat weights threaded on the bar 


ind 
which 


restrained to place by a projection 
enters the ~ 
These weights by their inertia resist the 
driving power, and the bar swings back 


nd 


forth under the action of the escape 


nent Regulation is effected by moving 
the weights from notch to notcl \p 
parently this oscillating bar and_ verge 


novement 1S 
hinese may have been be 


have been 


thi 


1s particular clock may lay claim to an 


ilmost, if not quite the first plac: 


achines still preserving their 


parts and actually working 


These old machines, which roughly 
measure about 5x4x3 feet. are not at all 
fully described by their labels The oldet 


me, though dated 1325, has n 
lanation of the added pendulum: so that 
acai 


less one could find other information, 


ne would leave the 


onfusion; for there is in the same gall 
nicely made cl 


ny ot 


scapement, wit tw riously 
I _ and 1 ID W { = ‘ ing 
d « psvadra r wat ( ‘ ch 1s 

1 , , , ? , , 
DIV a Ol V aru \ i¢ qaivi 
ns Ke a gas meter ¢ 1! It ( ed 


ting on ¢ 1 f , Round 
vhich the w é SUS] d and 

e to run down. Wate lk 

e drum is always lifted up | f the 
1m begins to descend, for it must rotate 


+ ] ] 
{ aescends 


vement thr 


ol 1 ~~ 1 1¢:¢ 
he centra ertica me nd shitts the 


tes one side 


of gravity of the whole t 


mn cords lescent of 


It the suspensi 
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the re loaded sid I 1 ) luces 
in ettort to climb up é s le par- 
titions re made silg \ ( < ind iS 
th vate! ks D n the 
center of gravity ind 
ts ntents 1s s d r | side ot 
€ ¢ ter i l tl cs g \ nd 
s the drum descen d gain puts 
ich I cent I vy ty ) eT 
side ot th center s I ttic ) il 
each move the dru desc the rds 
ts rapidity being che y sma te 
it vhich th water can l I 1 n 
o division of the drun ite 
f f e foreg g the state 
me f one D Derham 1 t be imac 
rat He say iat the oldest English 
lock is it at Hampt Court, date 1540 
| S } stronom lox ind has three 
re 
he l f 11eT —P ha een 
made f Y nB gna dated 1356 


1364 in 


I Je W y ck’ S 


clock was apparently like that from Dover 
Castle 

What are we say of the clock of which 
here is a re dw signs it to the 
vear 1292 in Canterbury Cathedral costing 
£30, which was a big sum in those days 


old enough to have been built of Roman 
bricks from the ruins of the city of Veru 
lam 

The Glastonbury clock is the earliest ex- 


ample of a count wheel striking gear likethe 
modern Americaa clock striking 


gear employs the snail, which supposed 


the other 


to be mort 
gear would under certain circumstances 
permit a clock to strike thirteen, as it is 


Westminster clock A 
his post, 


said once 
sentry, c 
and a witness 


he had heard it 


1 corroborated him 


swore that 


came forward an and 


saved his life The snail gear could not 
strike thirteen, but I have seen them occa 
sionally fall into position to strike so ener 
getically that the rack detent has been 


thrown so far up as to fall backward when 


the c k continues to strike until the 
weight or spring runs completely down 


Though Peter Lightf made the Glas 
tonbury clock was presented to the 
b ey bv one Ad ] 1¢ (; 1 \ I have 


some of t mn f é rf 
nity ¢ he ' ‘ n re 

get up f stear mumental brass 
r cur S nb ) houg ve may 
; u \ »] thre Wrely 

} hwor o ne vhicl 

the Glastonbury Dove stil 


the + 
‘ ¢ i 
the « 
lor Oo 
Sami 
t] e 
scal 
n the 
o} 
weig!l 


dle 

4 
1 

ec 


oine 
ing ¢€ 

, 
WOTK 


m 
ITI 

Ca 
nt 


W 
en 
‘ 
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chine by that time, whereas the locomotive All the drawing dies are made from The first and fifth punches, first top and 
in any back-yard drop forgings, no finish whatever being bottom and fifth re-drawing dies are 


in interloper made 
th) 


shop, like the early dynamos which were’ given to the outsides. They are held ina shown in the drawing, the secon I 
compounded of solder and tinsmiths’ work jig and drilled, and then reamed with a and fourth being omitted, as they are « 
within a stone's throw of the best engine roughing and finishing reamer, leaving the same general dimensions, a differen 

hops, siinply because they were experi about 3-32 of an inch !and. The die is’ existing only in the sizes of the holes 
mental and could not be suffered to fill up next turned bottom side up and countet the dies and the diameters of the punches 
the space of a good, busy shop sunk sufficiently to have a finished sur The working parts of these intermediat 
= face of 1-16 inch on the underside and the tools correspond to the respective ZeS 

Making Rifle Cartridges. same amount of land in the hole for a the work shown in the half-ton 

BY C. H. ROW! drawing surface Following the tourth re-drawing tl 

Phe 30-30 and .303 cartridges belong t Following the work in the drill press cups are length-trimmed in an automat 
the most modern class of high-powered, the dies are hardened and lapped to siz machine by simply feeding the work dow: 
mokeless powder ammunition, and owing When the small size dies are worn out a hopper with the ends all one wa Che 
to their high velocity anc great penetrat- they are annealed and reamed out one size object of this, the first trimming, is to re 

ng power they have become favorites with 





experienced and successful game hunters 


Krom the fact that there attends the firing 


if smokeless powder an unexplained d 
terioration that causes brittleness to the 
shell after the first discharge, very few ot 
them are reloaded. From this cause alone 
the demand is so greatly increased that 


the requisite number to supply the market 
for one year for these two sizes alone runs 
up to almost incredible numbers. While 
the .30-30 and .303 differ very little in out 
ide diameter and general outline, and the 
tools correspondingly, I have, for the sake 
| 


iosen the latter size to de 


oft clearness, c 
scribe and illustrate in this contribution 
All figures and references apply to the .303 
only 

\lthough the accuracy of the diametet 


and shape of all rifle cartridges is impera 


tive in order to allow the interchange of 
them, and to make it possible to use any 
make of cartridge in the same rifle, and 
the operations involved in their manufac 
ture numerous, it may be of interest to 
know that the cost of a .303 shell is only 
about three quarters of a cent 

Wherever the nature of the operation P 
will allow an automatic feeding and _ re 
moving device is employed to carry. the 
work to the dies and take it away, tly 
friction and ratchet dial being the com 
mon medium of handling the work Be 
tween each drawing operation annealing 
takes place, and this is accomplished by 


enclosing the cups in round tron drum 














with nearly air-tight covers \fter heat 
in they ire owed I COO g idua 
without submerging in water 
The work is next put into open tubs, set 
on an incline and revolved slowly, while 
mixture of sulphuric acid and water ts SUCCESSIVE OPERATIONS IN) MAKING A CARTRIDGI 
poured on them \fter the cale ha 
started and the solution is drawn off they arger, and so on until worn out in the move the irregular edges and @ in 
ire washed by showering with water first draw form length, which lessens the liability of 
The neck of the drawn shell, before For the first and second re-drawing pushing the bott \ he fit ‘ 
ducing, innealed in machine with operation vO es at in togethe Tr lrawing operat 1 | t c 
friction dial feed that carries the worl n ib e the lhe nak g together a iachine th wor! s run ug tl 
succession past a gas flame and deposits it of seven separate re-drawing dies and five iutomatic machine nd ype t 
ina recept icle pr vided punches Phe dies are ] Cate l mn tl e di peration b« ng the ug I g : 7 
The cup is first blanked and drawn in a bed in a shoe that holds them down s« seat for the primer. The tool s shov 
double-action press of the conventional curely and permits a free limited sidewise are operating die, punch and bunter ry 
tvpe from sheet brass .o90 inch thick. Fol movement to allow for self-centering. The cups pass to the machine by feeding dowt 
lowing this, the re-drawing of the cup and punches are turned, their ends shaped in a hopper as in the preceding operati 
consecutive operations are counted, s a box tool with a separate forming tool the punch by the action of the mach 
that, really, the first one referred to here for each size, and hardened and ground to takes a cup and pushes it into the die ft 


is actually the second drawing operation the required diameter the bottom and holds it there until afte: 
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the outside, with the center 


hole bored a little larger than the greatest 


finished on 


BB are two pieces 
slotted to 


diameter of the shell. 


fitted to A and 


screws CC to pass through; 
} 


preventing any rotary movement, but 


an easy up and down action 


provided lo keep the 
and make a necessary 


piece down 


grip of the work. On the down stroke of 


{ 


he press the round shoulders & come in 

mtact with the head of the shcll and, be 
ng forced up on an incline, open and per 
mit the head to pass by the shoulder; the 


pring D constantly pressing down causes 


| to be grippe d below the head and 
When 


again the lower and projecting end 


1e she 
veld 


d wh 


vertically. the ram comes 


1 1 


if the shell comes in contact with the head 


one in the die, and consequently is 


of the 
forced up in the tube, and the operation 
ing constantly gone through, the shells 


pass up and then down in the tube and 


lrop into the box. The last operation on 


the shell, that of burring the inside of the 


mouth, is accomplished by holding the 
work by hand against a rapidly rotating 
lim taper countersink. 


The successive operations shown by the 
| the 


amples in half-tone are as follows: 


1, Cup made by blanking and drawing; 2, 
second re-drawing; 


first re-drawing; 3, 


j, third re-drawing; 5, fourth re-drawing; 


6, “length-trimmed” and “operated”; 7, 


fifth draw and “length-trimmed” again; 8, 


headed; 9, section of shell; 10, reduced; 
11, mouth trimmed and head formed and 
burred; 12, complete cartridge 

Large Clocks * 

BY C. H. 


constructing 


NORTON. 
for 
The 


and is 


The art of machines 


leasuring time is called Horology. 


derived from the Greek, 


ompounded of 


word 1S 


two words, meaning an 
and to read or point out. 


before 


Clepsydra, or water clocks, had been made 


hour, 


Long sun-dials were invented, 


n the most remote period of antiquity 


Julius Czesar found them in Britain when 


he carried his arms thither, and it was by 
them he observed that the nights in that 
‘limate were shorter than those in Italy 
Clepsydra had been known at Rome about 
Toothed 


considerable 


i hundred years before this, 


although known a 
time before, were first applied to Clepsydra 


by Cestibius, a native of Alexandria, who 


ved 145 vears before the Christian era. 
sut at what time or by whom the clock 
vith toothed wheels, crown-wheel scape- 
ment and the regulator in the form of a 
ross suspended by a cord, with two 


weights to shift on it when regulating the 
‘lock, was invented, can now only be 


guessed at 
It was this kind of clock, a large turret 
me, which Charles V, 


caused to be made at Paris by Henry Vick, 


King of France, 


who was sent for from Germany for the 


* tatracts froma paper read before the Providence 
Society ot Engineers 
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express purpose, and which was put up 


in the tower of his palace about the year 
1370. Before a clock could be brought 
even to the state of the one by Vick, there 
must have been many alterations and pro- 
gressive improvements upon that which had 
first been projected, so that it must have 
been invented long before Vick’s time. 
The inventions of clocks with toothed 
He was 
born in His 


abbot sent him to Spain, where he learned 


wheels is attributed to Gerbert 
Auvergne, and was a monk. 
astrology and mathematics, in which he 


became so great a proficient that, in an 
age when these sciences were little known 
he passed for a magician. It was near the 
end of the tenth century, about the year 


made at Magdeburg, his 


996, when he 

clock to go by means of weights and 
wheels. 

The writers of the eleventh century 


speak in such a manner of clocks that it 
appears that they must at that period have 
been well known. But Dante, the Italian 
poet, who was born in 1265 and died in 
1321, to be thought the first author 
who has 
Orologia that struck the hours, and which, 


seem 


introduced the mention of an 


consequently, could not be a sun-dial. It 
is said that striking clocks could not have 
been very uncommon in Italy at the end 
of the thirteenth or beginning of the four- 
There is some trace of a 
Westmin- 


teenth century. 
clock having been put up near 
ster Hall, paid for out of a fine imposed 
on the Chief Justice of the King’s 
in the sixteenth year of Edward the First, 

The clock at St. Mary’ 
ford, was also furnished in 1523 out of 


3ench, 


or in 1288. s, Ox- 
fines imposed on the students of the uni- 
versity. 

The first sun-dial is said to have been 


set up in Rome by L. Papirius Cursor 
(B. C. 301) and the next, near the Rostra 
by M. Valerius Mesela, the Consul, who 
brought it from Catana, in Sicily, in the 
first Punic war. 


ured time at Rome by water. 


Scipio Nasica first meas- 


The use of clocks and watches was then 
Being so much 
taken up with military acquirements, they 
had neither time nor leisure to cultivate the 
The 
seems to have been introduced into Europe 
They 


were in general, especially the highest or- 


unknown to the Romans. 


arts of peace. art of clock making 


by some one of the Roman clergy. 


ders, possessed of wealth, and had leisure 


to cultivate such of the arts and sciences 
as were then to be attained; ind if the 
art of horology did not originate with 


} } 
I the nrst 


t 


who did everything in 


1em they certainly were among 
their power to pro 
mote and encourage 

Time measuring being so desirable for 
the stated 


their attention 


the regulation of services re 
quired by the church, was 
naturally called to a subject in which they 
interested. Pliney tells us 


were so much 


that, in a triumph of Pompey, among the 
water- 


spoils brought from the East was a 


clock the case of which was strung round 


with pearls. 
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Water-clocks must have been very irreg 
of a 
common 


ular when in form water-wheel, as 


some were. The most seems t 


have been a graduated vessel of glass with 
a hole in the bottom. But the velocity 


varied as the square root of the hight of 


the water above the hole This they did 
not seem to know in those days 
The case is different with the sand 


the hour-glass if the angle of the glass is 
the same as the angle the sand would form 
when piledup. A pile or cone of dry sand wil 
stand up to a certain hight and angle only, 
the amount of frictior 


that a 


which depends on 


between its particles. So column 


of dry sand will run out of a hole under 


neath, with uniformity Denison says 


“The 


encugh to boil eggs by, or even for the old 


hour-glass, therefore, is uniforn 


use of limiting the length of sermons; 
which object might sometimes be advan 
tageously accomplished by a descending 


sounding board, or, as sounding boards 
have gone out of fashion, by a pulpit bot 
tom or drop let down by clockwork after 
twenty-five minutes.’ 

Denison tells us of a water-clock that 
was invented and used by Pord Roose for 
driving an equatorial telescope so as to 
keep it pointed to a star. The principle 
of it is that the 


from a box by a rubber tube carried by a 


water is let out slowly 


float, so that the mouth is always at the 
same depth below the surface of the water, 
the the 
depth, the outflow is uniform 


and, as pressure depends upon 


The first clocks were public clocks, and 
as they most naturally were placed in the 


towers of public buildings they have re 
and 


clocks,” 


name of “‘t 


tower clocks that we 


ceived the ywer 


it is large or will 
consider. 

The great Westminster clock was made 
in 1854, and fixed in its place 
chimes the quarters, and its 
D, C and G, with the hour be 
Ben,” an octave below the keynote, which 
is C. The 
in the nice hall clocks of to-day 
tures of this. 
have been invented by an 
local fame, in 1780, from 


in 1859. It 
bells 


ll called “Big 


are E 


Westminster chimes we hear 
are minia 
This chime is supposed to 
Englishman of 


an air of Han 


del’s. The main wheels of this clock are 
3 feet in diameter, and the clock weighs 
many tons; its pendulum is, in round fig 
ures, 14 feet long and weighs. with its 
ball, 700 pounds. This clock is now by 
far the finest specimen of horological en 

seen Its 


gineering the world has ever 


rate of variation from exact time is but 
one second per week [he secret of 1 
accuracy probably lies in the unusual firm 


ness of the pendulum support 


two immense castings weighing some ten 
or twelve hundred pounds, built into the 
stone wall of the building 

A great sheet-iron tube surrounds the 


entire length of the pendulum, to prevent 


draughts of air from influencing its vibra 


tion. It has the Denison Compensation, 


composed of a steel rod supporting a zinc 
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tube; 
mn which hangs the “bob” or ball. 

This pendulum beats once in two sec 
ht 


it 


1 


onds, and is kept in motion by two weights 


falling one on either side at each vibration; 


these weights are raised by the clock pow 
er. This is what is known as the ‘Denison 


Gravity Escapement 


This escapement, as modified by the Seth 
Thomas Clock Company, is used on the 
largest tower clocks made by that com 


pany, and when complete and running, 1s a 


thing of interest to most mechanics. Tow- 


er clocks are also fitted with the Graham 
invented by an Englishman of 


esc 


that 1 


‘“apement, 


me who also invented the chron 


ometer. 


The construction of tower clocks many 
times presents large engineering problems 


was designed at 


mas C 





run dials 30 feet in diameter and 1 
the ql t son Wes m ster De¢ . S we 
is to he | S Chis design called 
fora weighing Out 20 t The 


tons eacl Three double icting engines 
were to be placed upon the framework 
with which to wind t iree trains, \ 

the time, the strike and the quarter-strik« 


trains 

The framework of tl 
clock must’ be so designed as to resist the 
feet 
d, the 
filled would b 


so designed that 


force « f the wind at a hight of 


300 


1 


from the ground, for should they yie 


| 1 a : 
nm which they are 


glass wit 


broken These dials were 


they could be raised to this hight in sec 
tions and put together in place They 
must also be water-tight The minute 
hand in this case is 15 feet long, and the 
figure one is about the size of an ordinary 


man 
Some here may have seen the great cl 
at the Centennial Exhibition in 1876 by the 


This m 


Seth Thomas Company movement 


weighed 5 tons, and was designed after the 


proportions of 


} 


Westminster 
ock, the pendulum being the same, viz 
14 feet in length and 700 pounds in weight, 


receiving its Denison 


impulse from the 
gravity escapement. This movement was 
placed in the tower of the Chicago Board 
f Trade some time 
There are 8 tons of 
ment and its 
It runs 
re about 12 feet 
side dials al diameter It also 


strikes a gong at the opening and ck 


f the ‘Board This gong is in the Board 
im. It strikes th irs ona ce bel 

the tower, which bell weighs 4,800 
uunds, and its hammer 125 pounds. Iden 


ical with it, except in its striking machin 


lock on Inde pende nce 


Hall, Philadelphia These 


vy the Thomas company Centennial vear 


, 
ry, 18 the great ¢ 


were both made 


this, in turn, supporting a steel tube 
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The hammer of the clock 
Hall we 

Such clocks are provided with automatic 


and off 


on Independence 


ghs between 200 and 300 pounds 


attachments for turning on 


The wind or rope barrels of such clocks 
are about 24 inches diameter by 30 inches 
long, of cast iron, and grooved to receive 
the wire rope to whic e weight is at 
t iched \t I i I } ‘ 
ratche tilange, the paw n g atta ed 
the main wheel, and the ) el s rt tu 
ing freely w e hole in the whe 
The winding of one f clock 
quires from one to five x hours, a 
cording to the size of the nmer, si t 
dials and whether it é he quarters 
or not 

The clock « idependence Hall I hav 
been told requires five hours to wind 
Provision is made in this < to at na 
cally disengage the crank or key when 
t is time 1 e clo strike, so that 
the w de not disturb mp the ( 


his key 
Lar : ( ( ¢ re 

quire such an arrangement more than 
others Powe placed at any 
convenient place in a building, and con 
nection made with the dials and bell, some 
times through long distances The con 
necting shafts are usually made of gas 
pipe supported at intervals by bearings 

that is, stand r uprights are made witl 
bronze bushings in which runs a _ ste 


shaft 


provided Universal Hook’s joints, which 
have a sliding connection t provide fo 
expansion and cot ctio These stands 
or shor hafts are placed at as many 
point s the various lengths of gas pips 
reqt ( ners nd ang ire turned 
by su stands, which have two such 
short shafts connected by miter or beve 
gears ccording to the angle W here 
the ingle doe S not exceed 10 de- 
grees, Hook's joints are much used 
The connecting pipes or shafts run 

zontally or vertically until they reach the 


center of the tower where the dials ar 


placed; here they nn¢ to a_ vertical! 
shaft which has on it a bevel gear, gearing 
nto as many horizontal shafts as thers 
may be dials. The axes of these last are 
in a plane drawn through the center of 
the dials 

| \\ be r inte » doul » know 
that clock a g made so that the 
contact of the te n and afte he re 
of centers, and not before and after, as i1 
machinery. 7 tec f the drive iving 
no contact above the pitch lin nd the 
teeth of the driver no contact below, it is 
just the sam« f t lriven tee vere 
turned off entirely to the pitch e and 
the driver filled up to it: but, to allow f 
errors and chafing corners é etl 
of tne dr Vel \ to extend 
usual, but are rounded off so as not to 
bear above the Pp ch ne 

In fact, the pinions have radial toot} 
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of the Band Saw and Other 


iid 


Wood-Working Machinery. 








Owing to the difficulty, however, of obtain 
ng saw blades would withstand the 


that 
rain put on them, the machine remained 


I 
n abeyance for many years till M. Perin, 


introduced a much improved 





which he used specially tem 
des of 


made the machine a 


machine on 
manufacture, 


practical 


French 


pere? SaW bla 
nd thus 
Ihe early history of 


ommercial success 


vood-working machinery is extremely in 
teresting, and I would draw your attention 
o the marvelous patent specifications of 


Sir Saml. Bentham in 1791 and 1793, as 


they are truly remarkable examples of in 


ventive genius, and fully illustrate the old 


idage, ‘There is nothing new under the 


un.’ In these specifications the principles 


involved in many of the most important 


od-working machines at present in use 


re claimed, and set forth in the clearest 


ind tersest manner, including planing ma 


to cut on several 


with rotary cutters 
de S of the w 0d at 


hine, hori 


once, veneer 


cutting 


mac yontal saws, molding and re 


bevel machine, 


iw sharpening machine, 


cessing machine, sawing 
tenon cutting by 
means of saws, and many kinds of rotary 
boring tool Well may the 


Those 
best 


disap 
Inventor Say, 


hav ribbed all 


beastly an 
oul ideas.’ ” 
Drawing Temper in Oil. 

BY E. R. MARKHAM 
For many years I used the method men 
whenevet 


tioned in the heading 


By this method I was enabled to draw the 


irregular shapes and 


temper of pieces rt 


uneven sizes uniformly, and had excellent 
s very much 


letters 


and consequently I wa 


results ; 


surprised when I received from 


parties claiming they had tried the method 
ind that the results obtained were not all 
that might have been desired 

One party sent me a round punch, about 
4, inch diameter, which he claimed had 


been drawn to 500 degrees Fahr.—equiva 


This, 


with a file, showed very hard; 


lent to a brown color. when tested 


in fact, the 


file would scarcely touch it. I brightened 


the piece and drew it to a brown by color, 


and the result was very different; so | 


wrote and asked him to send me several 


of the punches. He evidently didn’t un 


derstand what I meant by several, as he 


sent me a good sized box of them, about 
120. I drew them to 500 degrees, and they 
proved to be all right; they tested the 
same, with a file, as the one I drew to 
color 

I came to the conclusion that he had 
placed a considerable number of the 


punches in che drawing pail at a time, with 


the result that there little 


the oil, 


was acted upon much more rapidly than 


was space 101 


which, when exposed to the heat 
the punches, as they could not absorb heat 
fast. The 

indicated the heat 


thermometer, of course, 
of the oil, 
is it reached 500 degrees the kettle was 
removed the There 
little oil and so great a body of steel the 


yoled 


very 


and as soon 


from fire being so 


] 


oil ¢ rapidly without bringing the 
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up to the desired temperature. | 
and in reply 
him to 


wrote him my conclusions, 


he said I was correct lL advised 


lime, to Us¢ 


fewer punches at a 


heat 


put in 


more oil, slowly and when 


reached nearly the required heat to lowe1 


his fire, allowing the heat to equalize be 


fore running up to the required degre« 


He afterwards wrote that he had experi 


enced no further trouble 


\t another time I saw a milling machine 


that, the 


utter party claimed, had been 


lrawn to 430 degrees after hardening, and 


was not possible to make any impres 
ion on it with a file. Investigation proved 


also that the trouble lay in 


in this case 
heating the oil faster than the cutter could 
absorb the heat, and when the thermom 
eter reached 430 degrees it was taken from 
the oil for fear it would be drawn too low 


When drawing small pieces of work, as 


ight springs, small tools and needles, this 
trouble is seldom experienced, as_ the 
ces heat nearly as rapidly as the oil 


they are in; but with bulky articles it 1s 
ditterent. 
\n objection raised against the method 


that the 


vy one party was pieces were 
able to crack. As his claim was such a 
direct contradiction to the experience ot 


thers, I looked into the matter and found 
ie had been hardening and drawing the 
mper of screw slotting saws. The saws 
were hardened between plate s whose faces 


with oil When hardened, 


had been dropped into a kettle ot 


were smeared 


the saws 


oil heated to 525 degrees Fahr., and of 


course the sudden expansion, which was 


unequal at the different parts of the saws, 


subjected them to strains they could not 
When the saws were placed in cold 


the 


stand 


oil, or oil nearly cold, and whole 
placed over the fire and allowed to heat 
gradually there was no danger of cracking 


When the oil the 
temperature it should, if possible, be kept 


has reached prope 
at that temperature long enough to allow 
the articles to reach the same temperature 
all through, then the whole should be al 
lowed to cool down slowly. If it is con 


sidered advisable to remove the pieces 
from the oil, they should be placed where 
no current of air can strike, and where 
they can cool slowly, as delicate pieces are 
made brittle if cooled quickly after draw 
ng the temper 

1] 


Taken all in all, if due care is exercised, 


this method of drawing the temper is the 
most satisfactory one that has come to my 
knowledge when work is tempered in suf 
ficient quantities to pay for the necessary 
outfit 


‘The Six O'Clock Man.”’ 
The foll 


from Eng 


'S 


owing bit of correspondence 


neering, London, which is en 
tirely self-explanatory, is readable on this 


side of the water as a curiosity, where the 


matter spoken of 1s otherwise entirely non 


discussable: “In looking down your adver 
day, I 1 


tisements the other was amused t 
‘Must be a SIX o'clock 


see the old wheeze, 
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man’ specified, and I smiled as | thought 


how smart must be the boss who cann 


- 


see that there 1s many 
the conceited individual who is so 


of his achievement all the morning 


sleepy all the afternoon, that 1 wonder tl 
bogey has not been exploded before now 
We workingmen know how much work 
done before breakfast as compared w 
after. There is many a better man tha 
the six o’clockcr, who, starting at eig 
A. M., after a good breakfast, will w 
ight through to one o'clock id give be 
ter satisfaction And now consid 
what does six o'clock mean. It means t 
thousands getting up at four A | 
never mind what time man went to be 
or whether he has had proper rest or not 
Hurried rush for mea it th time 





night, you might almost say, and, perhaps 


a long walk in all sorts of weather, and 
ready for another when he gets to the 
shop. Can you wonder at workmen 


reptitiously making cans of te 


. ! 

gas, the foreman winking at it because he 
, ; ; ‘ 

is ill-tempered at having to be at | 


after, perhaps, working up to nine o1 
the night before or not; then comes t 


1,4. + e ® » @ > +4 @ 
breakfast time at, say 8 or 8.30—an 


waste of time, as 1f the rt and us 
one and a half or two hours before were 
much better; then the men who live nears 
the works push it to fir unp 


of bed at 5.30 A. M., and, collaring th 


off the kitchen table. wrapped uy 


breakfast 
in old newspaper, 
fore, rush off to work, just in time to be 


pe rhaps, 


blesses (7?) the 


locked . out, ind a quarter lost 


Then he powers that be, 


nine A. M | 


of others, that, 


and retires till maintain 


with hundreds 


unless ove! 


time is wanted, it is absolutely unnecessary 


in the indoor manufacturing and engineer 


start before eight o'clock, as 


ing trades to 


not only would there be less quarters lost 


having none to lose, but a_ better tone 


1 


would prevail throughout the shops, as a 


man could get a proper rest (and he needs 
it) and a proper breakfast at /rome, and be 
ready for work, with his eyes open. Per 
these re 


haps the boss who may sneer at 


would 


marks not mind trying for a we 

or two to go down to his shop, and buckle 
to on a lathe or vise, at six A. M. prompt 
break (instead of coming in at 


A. BM.) 


he has his first 


and no 


nine or ten and wait till 8.30, whet 


‘snap’ or breakfast 
think his opinion at the end of a fortnigl 


so would be somewhat tempered and 


worth having. I trust you will publish this 


letter, and I hope it will be the means of 


adjusting some present-day shop abus« 


A Wonder-Working Steel-Hardening Composi- 


tion. 

\ United States patent has recently, 
issued to Gottlieb Kolb, of Manheim (it 
many, for a compos n for hardening 
steel Statements mad n raten Spec 
fic ns are usually assumed to have beet 
investigated by the examiners so that they 
nay hb i ‘epted Ss nea re truth ) 











December 


imong themselves, 


of 


rcumstance 


5. 


1903 


Success In 


nild steel were c: 


Che articles 


wi 


I 


) € subjecte d 


7 ? 
iS all tha 


t 


any ot ur rea s WwW ve dimecuity 
n believing w s said of this wonde 
vorking compo Che following com 
rises hie essel i p t or the pe nc 
: 
m referred to 
he subject of the present inventior 
‘ : — — 
Ss a compo n Ito irdening eC ind 
consists ti co 7.) my [1 Sil ( ppe 
rio [hay lrous < ppel < p ) S 
eof potas ind linseed B ea 
o ste whatev nd W s Col 
osition a degree of ghness and oa 
ess S impat ‘ ) Suc Ss is thert« 
een quite unat 1 é ( Sis poll 
f the greatest imp ( } ‘ ¢ \ 
n the manufacture i S Inferio 
ip quality eel receives t OVE 
umed characteristi ew fh | 
yriced ( ) ‘ 1 
d by nie ) ste 
f treated wit , , : , eal 
Vins rigi rdness 9 
Ind ‘ | ; 
5 icles he ( 
highs deer ha it firs » that 
ed no. long led ste 
¢ B i e new mp 
} re vy ¢ l 
| 1 f ISS 
}) § ! 1 
prep ng ew mp 
e the d ing 
» fy The 1) ) 
aad o -00 gran f co 
vy, 100 g f ppet 200 
s of 1 t ) < 1 100 
g l ft linseed Experi \ 
it the agent prin V ac \ in pyr d ( 
: he d s ( l l s the < ppe 
ch shoul ¢ mtaimmec n the mixture 
nea4riy 5 | SIDI¢ I he propor 1 
ited Phe pro] tions of the other in 
vidual ingredients may be slightly varied 


Case-Hardening. 
MARKHAM 

1 shop where tons of 
e-hardened every month 
very heavy and were not 
) strain; a hard surface 


equired They were 


ected heat for eight 
( WING ere eated 
: en dipped 
( Irtace \\ det d 
ater, tl ey ] id I ca 
er pieces were to 
ra hes e treated 
nel miv t ( were 
tO mus m«¢ 
e very br d entirely 
pose 1 hie \ ( neN 
ne ‘ 1 fire 
Q f vher 
l re ae 
( \ 1 I 
) ) tt 4 cne 
s( rred 1 }) 
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applied to a pinion whose teeth are under 
When 


| try to remonstrate with him I get this 


ut and much thinner at the root. 


nswer: “Now, look here, I know what I 
and | am a-going to 
fellows can theorize all right, but I know.” 

Well, I do of 
decline the job, or else | 


want have it; you 


one two things: I either 


inake him sign a 


paper stating that the process he men- 
tioned is the one he wishes used; and even 
it that I generally feel iike ‘tempering the 
vind to the shorn lamb,” knowing that if 
esults other than satisfactory are ob 
tained I will be blamed 

Now, if a method were chosen for the 


heavy tooth which would give good 


arge, 


results on the 


weaker one the case would 


ve entirely different; for while the tooth 


ight not be as hard as it otherwise would 


ve, it would be hard enough to resist weat 
for a considerable time, and the tooth be 
ing much stronger than the tooth of th 


not break; but when we re 


verse the case we are liable to have trouble 


and a lot of it, too 


For 


W her e 


lasses of work—that 1s 


certain c 
a hard surface is required and no 
need be wood 


ittention paid to strength 


charcoal is satisfactory packing material 
tough or strong 


had 


Charred bone produces a toughet 


but the stee! will not be as 


as though bone in some form been 


used 
than the material, as the pet 


effect raw 


centage of phosphorus is lower. If charred 
leather is used, the article will prove to be 
than if bone had been used 

of heat 
affects 


lrongel! 
Che 


machinery 


amount given a piece of 
steel its 


a much greater degree than is 


structure and 
strength to 
generally realized. A piece of this grade 
of steel which is subjected to a high heat 
is not nearly as as if given just a 
heat It 


with carbon to a certain depth when 


strong 


proper takes longer to charge 
steel 
it is given a low heat than when high heats 
are used. When articles are charged with 
carbon at one heat, allowed to cool off and 


then are given another heat for hardening, 


t does them no particular harm to heat 
them to a high heat when charging 
vided it 


pro 
is not too high 


as we Can pro 


duce a fine grain and a strong effect by 


giving them a low heat when _ heating 


again for hardening 
Gears for Variable Center Distance. 
BY W M. WILSON 


A short time ago I had occasion to de 
of 


out 


sign a pair gears to meet requirements 


very much of what is ordinarily ex 
and as the design promises 


that it 


pected of gears, 


to be satisfactory, I trust may be 


f interest to vour readers 


The specifications called for a spur gear 
(chordal) 


of 


ind pinion of 1'%4 inches pitch, 


having velocity ratio about 3 to I 
and a design that would allow the gears to 


transmit power when the distance between 


centers varied 


The fact th: 
a variable 


from 18'4 to 16 inches 
it the gears were to run with 


distance between centers called 
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inch is a 


As 


the 


for involute teeth. very 


large variation in distance between 


centers for gears of only 1% inches pitch, 
it was evident that some departure must be 


the 


made from ordinary involute tooth 


design 


A 50-tooth gear of 23.90 inches pitch 
diameter and a 16-tooth pinion of 7.70 


inches pitch diameter were found to be best 


suited to meet the requirements. The nor 


tor 
so that the greatest 


mal distance between centers these 


gears is 15.80 inches, 
distance between centers is .20 inch 


the 


more 


] 


least distance less than 


The 


and .30 inch 


angle of obliquity, when the 


» 


normal 


> 4 
X 
\ 
a | | 
a” ¢ — il 
I 
‘ is s 
A 
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pitch line, .o8 inch wider than the gear 


tooth. Upon drawing in the teeth it was 
found that the gears would fail by the 
crushing of the points of the teeth before 
breaking the pinion teeth at the roots. Be 


cause of addendum was reduced 


standard to inch, which change 


from 


gave width of point which in my opinior 


made its strength correspond very well 


with the 


other proportions of the tootl 
The dedendum and width of tooth of pin 
ion and gear were made such as to give 


a minimum allo-vable clearance and back 


lash when the gears were running with 
the least distance between centers 
Driver >, 
{ 
\ 
rn 
aA 
v 
1 
IG. 1 
Driver 4 
yy 
| o ot 
oY 
en 
‘ 
Pues 
Line 


Base Line = 


Cc 
\ 
A ie 
FIG, 
GEARS WITH VARIABLI 
distance between centers is normal, was 
made equal to 22 degrees, instead of 


1415 degrees, which is Brown & Sharpe's 
standard lhe 
the width of the ri 
also 


of the point of the 


object of this Was to in 


crease vot of the pinion 


tooth and to decrease the modification 


this modifi 


gear tooth, 


being necessary on ac 


cation in 
count of 
radial 


pinion 


any case 


interference of this point with 


\s 


1 
WeakKel 


flank of the tooth 


tooth 


the pinion 


the was still much 


than the gear tooth, it was strengthened at 
the of the latter by the 
width of the pinion tooth, measured on the 


expense making 


ENTER DISTANCH 


Fig. «1 shows the relative position of 


mating teeth of the gear and pinion when 


the distance between centers is the great 


est. In the position shown the pinion tooth 


D is just into contact with its 


being at A. With 


tion the 


coming 
mate, the point of contact 


the gears in this posi pinion tootl 


E 1s 1n contact with its mate at the point 
> and will remain in contact with it until 
point VO moves to position C, from whicl 


will always be at 


so that 


it is evident 
least one pair of teeth in contact 


continuous be transmitted 


AC is the 


motion may 


path of contact and also the 
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= mating teeth is a two-volume work relating t iL great iny thing he f Prior R 
ne Fig. 2 shows the relative position of many branches of science, not nly st g 
. mating teeth when the distan between is figure in our modern books. but others. from tl , | ‘ (){ 
. the centers of the gears is the least With like astrology, alchemy and magic, wl t st \1 
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en it by in 9 ‘ ol f ob s ore hot ) g \ 
quity the pressure and therefore the wear t be g ge . I \\ | 
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is admitted, b ‘ eq ements placed Copp nd if ) hheras () ( | ' 
upon the gears are such that, to the best of ri l Il ate) s outside 1s turned xtingu d, D lig Or; 

knowledge, they could be met in no red; which Red Powder being scraped y B 

other way trom it and melted down, becomet! 

{Our understanding of the pitch lines Copp The same effect Agricola met ! t 
shown in the illustrations is that they are tions by a Well near Smolnitz 3 the 
for the mean or normal center distances the Water whereof being disposed int ( 
Unlike epicycloidal gears volute gears Three Channel n which p ea 9 ( 
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Inherited Shops. 


Our English contemporary, The Prac- 
tical Engineer, commenting upon the 
progress of mechanical engineering and 


its effect as a political factor, says finally: 
“Many of our industries have suffered 
not entirely from the fact that other na- 


whom we once supplied now can 


tions 


mak¢ well for themselves, but in 


large measure from the fact that our prin- 


equally 


cipal works have become family affairs, 
controlled by men who did not build them, 
but who inherited them, and then who, 


instead of being eager to try and encour- 


age new methods or new processes, were 


afraid to risk any portion of their incomes 
upon what they had not sufficient knowl- 


edge to distinguish as possible valuable 


improvements. Side by side with the de- 


cay of many of our old engineering firms 
who once supplied the entire world have 
risen new firms, whose existence was 


brought about by the energetic action of 


ee 
workmen and others originally employed 


with the ancient houses, from whom the 
entire trade has now been taken, and 
whose trade names are scarcely known 
to the present generation of practical 


workers.” 
There 
recognizing this fact in connection with 
British industrial establishments and mind- 
ful of the law that like causes produce like 
effects, have wondered whether American 
industries would not go through a similar 


are not a few Americans who, 


experience. But a few years ago nearly 
all of our most prominent and best ma- 
chinery building concerns were in the 
hands and under the management of the 
men whose mechanical and business ability 
had built them up from the smallest be- 
ginnings. Most of them are still so, but 
changes take place from time to time by 
death or otherwise, and several prominent 
establishments could be named that are 
now in the hands of men 
quired them, not created them So 
however, we do not think much evidence 
of decay can be found, and believe that 
we come to look a little below the 
find that the 


here are vitally different from and vastly 


who have ac- 
far, 


when 


surface we will conditions 
better than in England. 

It is still generally considered creditable 
in America to be actively engaged in pro- 
ductive work. At least it is safe to say 
that 


of our people than of any other who look 


there is a much smaller proportion 


down upon the worker, and your typical 


American machinery manufacturer, no 


matter how wealthy he may have become, 


imagines no more honorable or creditable 
that of 


on the business he has built 


career for his son than carrying 


And by 


actually carrying it on, not 


up. 
this we mean 
merely hiring others to do so and taking 


} 


what profits there may be to be spent in 


in an endeavor to 
Asa 


preparation for the work of carrying on 


cultivating society and 
maintain the status of a “gentleman.” 


the business practical training is not dis- 
dained and usually the vital point that the 
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manufacture of machinery is essentially 
a mechanical, or, if you please, an engi- 
neering occupation is not overlooked. 

There is no such thing here as a young 
engineering graduate going off to Great 
George street and hanging out a shingle 
as a consulting engineer, because to do so 
is to make himself a “professional man” 
and 


than he 


1 
tter social standing 


himself a be 


could have if he 


give 


remained and 


worked within his father’s establishment 
or in connection with it. There is snob- 
bery enough here, dear knows, but there is 
little of that particular kind of snobbery, 


and though perhaps we are drifting away 


from it, yet it is still true in the main 
pos t1 


m is determined by 
line of 


1 qualities and not by the 


his social 
business he is engaged in, or upon the 
question of whether he is “in business” at 
all or not. 

And so long as this 


long as American fathers give their sons 


remains true—s¢ 


with a taste for it training in the business 
they have themselves pursued and no one 
whose good opinion is worth having 
thinks any the less of those sons for actu- 
ally working in a productive enterprise, 
our machinery building establishments may 
descend from father to son without ex- 
tinguishment and without serious deteri 
oration in most cases. 

In studying over the problem, one who 
has given the 


tion is apt to be surprised at the propor- 


matter no previous atten- 


tion of markedly successful machinery 
building establishments that have among 
their owners men who have had experience 
in the purely mechanical end of the busi- 
ness, as compared with the proportion of 
similarly successful establishments among 
whose proprietors there are none who 
have had mechanical training. 

During the recent boom in business the 
machinery building establishments in a 
certain district engaged in a single line of 
production, of which there were very 
many, were all doing well except one and 
that 


the city 


was the only establishment in 
that did 


man who had had shop experi- 


one 


not number among its 
owrers a 
It is still true that “any good cloth 


but it 


cence. 


ing salesman can get trade, takes 


a tailor to keep it.” 





The Standard Oil Company Reluses to Answer. 


Ié is announced that the Standard Oil 
Company has refused to answer and will 
contest the right of the general govern 
ment to ask certain have 


questions which 
been asked by the f new “De 
partment of C 
the Standard 


cessful in its resistance of this assertior 
by the general government of the right of 
exercising inquisitorial powers over pr 

vate business enterprises. We believe that 


the attempt to extend the authority of the 


general government over corporations 


authorized by and formed under laws of 
the several States is pernicious in principle 


and that it may easily lead to serious 
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interference by government agents with 


private and personal rights. There should 
be no governmental power for compelling 


corporation officers to tell things that ar 


business secrets or that may have a tend 
ency to injure the business they represent 


right is exercised with regard 


Standard Oil C 


If such a 
to the 


1 regard to other and 


exercised wit 


more beneficent c rporations We hi pe 
that the Standard Oil Company w win 
on this questio1 d believe t v figh 
ing it they are fighting the battles of prac 
tically all bu ess met nad ¢ ens The 
wrong features connected w the Star 
dard Oil Company are not wrong becaus 
too little is know f its op s. Sei 
ficien Ss ead 1 i S IPO 
its power to absolutely con 
petition should be destroy: When tl 
is done the demand for publicity an1 tl 
desire to have the governm« neddle ir 
business affairs of a private nature w 


be greatly lessened 


Dinner of the New York Metal Trades Association. 


This association, which is now about a 
year and a half old, held a highly success 


the Hotel Vendome the 
of November 24 


ful dinner at even 


ing The most notable 
feature of the evening was the reading of 


This 


was a detailed account of the various con 


his report by Commissioner Hunter. 


tests which the association has had during 
the demands made 
first read and then followed by 
on which settlement was finally effected 


past year, the being 


the terms 


The various members had, of course, no 
knowledge of 


except in cases which had involved their 


detailed these settlements 
own works, and the reading of a practical 
ly uninterrupted 
brought after 
At the conclusion of his report Mr 


series of successes 


round round of applause 
Hun 
ter announced, what was news to most of 
those present, that steps are now being 
taken for the formation of New York city 
New York 
ployers’ associations 

A notable 
Mr Wallace 


association, 


and State federations of em 


address was also made by 


Downey, treasurer of the 


He 
lions of a p! 


took occasion to con 


trovert the 


speaker 


that labor leaders must be dealt with as 
men of inferior met capacity. On the 
contrary, he had found tha part from 
a limited acquaintance with business af 
fairs, they were abundantly able » hold 
their own in argument, resources and 
dipl macy The h en i yi¢ S i 
they make ruinous demands and the chief 
thing that they need to learn is to make 
demands that are reasonable and with 
which it is possible to comply 

Mr. Covell, vice-president of both the 
National and the New York metal trades 


associations, urged the importance of the 


national organization, with which the New 


York association is not affiliated 
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Some New Things. 


DOUBLE SWIVEL VISI 











required 
may b 


order ; by pressing the 


Ss 


combination of letters 


























As the half-tone indicates. this vise tapidly obtained, each key operating inde 
swivels bodily about the base, and the vis« pendently its own disk [he characters 
proper turns in the swiveling body, either which are in stamping position are al 
movement being throug] complete circle Ways shown by indi s on the front of 

| the disks and directly under the key 
| Ss ) lig I 1S€ t e 
mbering g the operating 
_— : d 
ry 
{ | ( ie 
y, N \ 
I 
' 
EON 
”) LE SWIVEL VISI 
if desired \ single handle HOW il ( 
side, serves to « inp the ¢ rigidly 
any position. It is made by the Willian 
son Manufacturing Company, Bradford 
Pa 
MACHINES FOR NUMBERING METAI 

These numbering stamps are designed bis 
for stamping metals of all kinds and may 
be used in any punch, lever or screw press 
the work being done neatly and rapidly 
The stamp head is of steel with a shank 
turned up for the press, and with an open aah 
ing to admit the hardened tool steel disk vane 4 - 
on which the characters are formed. Thx 
disks are provided with ten ratchet teeth work requiring seating, the chuck being 
each, and pawls carried by the operating formed of urse to suit the work in 
levers serve to rotate the disks and bring hand. The chuck spindle is rapidly turned 
the figures into alinement. In the case of back and forth through three-fourths of a 
the stamp illustrated in Fig. 1, the disks turn by meat f formed on the 
are rotated by means of the seven keys at hub connecting the two air pistons, this 

FIG. I 11 NUMBERING MACH y 
the front, tl I eing 11 ded ! ( nion mou 
stamping the style, size, grade, type ( ¢ tted line 
pere, voltage and power on name plate f the sp Che grin 
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struction, it being designed primarily 
nachin lg Te lt ng Done I 
ho es clay | oO erat 
on a large variety of castings or forgin 
” 5 Mesecstel — 
Where t considerable wnoun rT l 
must be removed; for working in 

les and general keyseating 

\ g table is 38 inches in diam 
with a 20-inch opening at the center, 
IS 32 inches above the floor level \uto 
matic feeds in all directions are provided, 


and, like ill the hand feeds, are readily 
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DRAW STROKE 


placed by one of another size, by the sub 
stitution of suitable bushings Che bar is 
very rigidly supported, as it is fixed at 
one cnd by clamping in a long bearing in 
the driving ram, and guided by two bush 
ings, one in the lower table directly below 
the work, and the other in the upper arm 
directly above the work Phe tool reliet 
during the return stroke is secured by 
means of a clapper box in the cutter-bar 
In the largest size of bar the tool used 1s 


of 1x2-1nch stock Phe distance from cen 





a 
| 








stituting a round column for the 


manufacturer's floor 


long, the diamete« 
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f shaping’ operations may be performed 


with the attachment, the view to the right 


the cutting of the teeth in an 


while to the left is illus 


showing 
nternal gear ring, 
trated an operation in a die which is held 
chuck to the 


n a tilting fixture or give 


tor 
he rings between the two plates the chuck 


proper angle clearance. By turning 
s tilted in the required direction and may 
locked. The 


weighs 110 pounds and the 


then be shaping attachment 


tilting chuck 


They are made by the Roch 


ester Die Shaper Company, Rochester, 

N. ¥ 
NEW OILER 

This oiler should be found useful for 

ubricating machine tools, automobile and 

her bearings, the wick passing through 

the central tube feeding oil steadily from 

ese! to the bearing Che oiler is 
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NEW OILER. 


‘filled from the top after the 


knurled cap to bring the openings into 


turning 


4, 7% and 


the Winkley 


line It is made in three sizes 


1 inch outside diameter—by 


Company, Hartford, Conn. 





Technical Publications. 

Fifteenth edition 
revised and enlarged. By T. O’Conor 
Sloan. 180 5x7-inch pages, with 68 illus 
Norman W. Henley & Co., 


Price, $1.00. 


Electric Toy Making.” 


trations. 
New York 
This book 


hanics and electricians. 


is intended for amateur me 
It gives a consid 
erable collection of instructive electrical 


most of which are within the ability 


toys, 
of a resourceful amateur to make 
Sixteenth ed 
O'Con 
Illus- 


‘Arithmetic of Electricity.” 
tion revised and enlarged. By T 


r Sloan 162 5x7-inch pages. 


trated. Norman W. Henley & Co., New 
York Price, $1.00 
This book 1s a condensed treatise on 


calculations of electrical circuits It con 


sists chietly of a series of rules with brief 
illustrative 


of the 


xplanations and 


Che 
ect d na 


examples 
1 


demonstrations rules are col 


eparate chapte 1 


Proceedings of the 


Eleventh Annua 


National Railroad 


Convention of the 


Master Blacksmiths’ Association 222 
ox8& inch pages 
The Proceedings of this society are al 


vay useful and valuable Among. the 


ore important subjects discussed in thi 


AMERICAN MACHINIST 


volume are: Piece Work, Repairs of 


Steel and Iron Frames, Oil as Fuel, Ma- 


chine Forging, Forging and Tempering 
Tool Steel, Track Tools, Tuyere Iron, 
Case Hardening, Repairs of Frogs and 


Crossings, Hammer Dies, Flue Welding, 


Making and Hardening Car and Locomo- 
) 


s 


tive Springs. Some of the papers read at 


meetings, of which the demand 


the 


former 
h 


has exhausted supply, are also re 


printed 


Home Mechanics for Amateurs.” By 
Geo. M. Hopkins. 367 5'4x8-inch pages, 
with 326 illustrations. Munn & Co., 


New York. 


The object of this book, which is 


Price, $1.50. 

post- 
humous, 1s 
tle It 


the use 


sufficiently indicated by its ti 


gives some information regarding 


of tools which will be found usefu 


by the b together with illustrations 


ginner, 


ind descriptions of things to be made, 


which are ornamental and 


Phe 


the standpoints of 


some of some 


instructive best of these, both from 


practicability and in 


electrical ch: 


structiveness, are Of an irac- 


ter There is a considerable variety of 
electrical apparatus which the amateur can 
make and which will ‘“‘go.”” It is of course 


not a book for the trained and experienced 





mechanic, but the boy with a tact for 
making things and the amateur will 
prize it 

Though perhaps we are not justified in 


expecting builders of machinery as a class 
to be more strictly honest than most other 
business people, we do think that of them, 
that 
we find the manufacturers of the Doremus 
and of the Elliott & 
Hatch Book Typewriter mixed up with the 
The 
port of General Bristow, after relating in 
the 


and it is therefore with special regret 


canceling machine 


Post Office Department frauds re- 


detail how stock 1n Doremus concern 
was used to influence postal officials to 
that had 


not been tested in practice and that proved 


give large orders for machines 


worthless, says: “This is a repetition of 
the story of automatic cashiers and Elliott 
& Hatch typewriters, except that it is on 


a larger scale.” 


Personal. 
Will our friend who sends us the arti 
cle “Saving a Few Cuts,” ete., kindly send 


his name to the editor? 
Frederick \ 
Milling 


November 24 to Juliet Irma 


Geier, of the Cincinnati 
Machine Company, was married 
Esselborn, of 


Portsmouth, Ohio 


Obituary. 
Robert Whitehill died at Newburg, 
Pe xy Sixty 
Hy had 


it Newburg, or at 


November 23, five years old 


been a builder of Corliss engines 
Fishkill Landing, which 
a great many years. He served 
in the United States Navy 


during the civil 


S Opposite, 


December 3, 1903 
Inquiry for Machinery. 
(167) We have an inquiry for names 


of manufacturers of hollow, single-piece, 


steel balls, about 1% inches diameter, I-16 


inch thick, and to have two holes about 


14 inch diameter opposite each other 





Commercial Review. 
New York, Monday, Nov. 30, 1903 


merchants, questioned con 


November, 


Machinery 


during 


cerning developments 


were disposed to give them a favorable 
interpretation. They said there was no 
great activity to the market, but it was a 
steady trade, making pretty satisfactory 
totals for the month, especially when the 


was considered. Novem 


time of the year 

ber is not expected to furnish any great 
amount of business, for it forms the eve 
f a period when stock taking is largely 


done, and when everybody is engaged in 


perfecting plans for the 


t] 


‘ ] » 
ools the 


new year 


In machine month was notice 


abie for tl 


he increase in inquiries which 


took place among houses who 


fault 


Even are 


disposed to find some with existing 


business conditions, this was recognized 


is the most hopeful feature of the month 


Representative men of the trade regard 


the inquiries as proof positive that there 
is plenty of business in sight, but said that 
perhaps a little more hustling than usual 


might be required to get it. Or, as one 


machine-tool man put it: Suyers look 


] 


around a great deal nowadays before they 


place their orders, and the more you do 


toward making known what you have to 
sell, and the more you expatiate on its 
merits, the nearer you are to making a 
sale.” 

Machine-tool men are expecting to hear 


soon from the International Steam Pump 


Company, in connection with the equip 
ment for the new plant of Henry W 
Worthington, at Harrison, N. J. They 


have been indulging in this hope since last 
January, but month after month has passed 
Their belief 


that the long expected specifications will 


without it being realized 


soon make their appearance, is due to the 


fact that the Stock Exchange authorities 
on last Wednesday listed $2,500,000 ten 
year 6 per cent. debenture bonds of the 


International Steam Pump Company. In 


its application to have these bonds listed, 


the company stated, among other things, 
that some of the proceeds of the bonds 
were be applied to the construction and 


equipment of tl 


e Harrison plant, after the 


ipplication of sO much of its current in 


purpose 


The entire expenditure for the plant is 
stimated $2,000,000, and the company 
states that its outlay up to date in connec 
vitl mounts to $627,444.40, so it 
will be seen that there is considerable 
noney vet to be spent before the plant is 
fl hed 
How the equipment will be purchased, 
id the amount t will represent, are the 
use of considerable gossip in the trade. 
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This is because reports have been spread The probabilities are, if the elections are and providing improvements for the fu 


from time to time that the company has_ held, the tariff question will very likely ture, and buying, among other things, elec 
been getting the equipment together dur- form the leading issue. In this connection trical machinery. But the new ventures, 
ing the past year, through the purchase of we have the highest authority for stating especially those that had to go to the bank 
one or two machine tools at a time, and that the machine-tool interests of Canada ers before they were launched or before 
that a well-known Liberty street house has_ do not believe that a 25 per cent. tariff on contracts for machinery were placed, were 


been getting all the orders that have been American machinery affords them ade not in sight \ few promoters hover 


placed, or that are likely to be given out. quate protection, and are in favor of hav about. telling 1 ( men what a 
So far as the first report goes, there is ing it raised. As for the present condition fine prop thev hav ire winners, 
nothing in the total expenditures made for of the machine-tool trade in Canada, some but for some 1 n tl fail to interest 
the plant so far to warrant it, and as for of the leading houses inform us that they the capit t and are 1 now regarded 
the second, it is a case where no one_ have enough orders on hand to keep them — s )] 
knows definitely what the future will bring busy for the greater portion of the winter, Phet ness in pros 
forth. but they say that new business is not pect f1 nd butter” brigade, 
The electrical machinery trade for the coming in as freely nowadays as _ they llusior ve, and the 
month was chiefly important for the heavy would wish \n American invasion 1 ordet r tl past 
‘ontracts closed by the General Electric feared in some quarters, with offerings month | Phe general 
Company, for the equipment which the _ below their prices, but American machine pre but 
New York Central Railroad will need tool men say there is no reason whatever the individ tate 
for the electrification of its lines, within for such apprehensio1 ment usually th the fur 


a short radius of New York city, and Charles Churchill, of London, England, ther remark t been 


which we noted last week \ few days who has been in this country for the past fairly satisfactory nderstands 
ago the General Electric Company issued six weeks, sailed for home on last Satur ft I 
a formal statement of its order, and which day During his stay he met representa og 
reads as follows: tives of nearly all of the American ma whicl t tl { f ing 
“The New York Central & Hudson River hinery houses of which he is agent, and leferred 1 f | ' pros 
Railroad Company have placed an order’ was gratified to find them fully cognizant pective buyers 1 wish 
with the Gener | Electric Company for of the trade advantages that Europe of to mal lit howing on the 
eight turbo-generators, of a capacity of fered, especially England The proceed balat i ble and for 
7,500 horse-power each. The turbines are ings of the National Machine Tool Build hat re n will def tract Post 
of the four-stage vertical Curtis type. The ers’ Association met with his hearty ap poneme f that kind perhaps more 
generators are 25-cycle triphase, generat proval, particulariy the strong sentiment numerous tl \ for several sea 
ing a current at a pressure of 11,000 volts. in favor of cultivating foreign trade, which sons past. Het ne that is 
This is by far the largest order for steam manifested itself. Previous to sailing, Mr. actually placed tl mpetitition is rather 


turbines ever placed in this country or Churchill received a cablegram from his keener than 
ibroad. house, stating that sales of American ma The Bullock lect Manufacturing 
“The New York Central Company has chinery during the past few weeks had Company is just installing what is said 
also placed with the General Electric Com- notably improved, and that the outlook to be the largest generator in Chicago 
pany, in co-operation with the Schenectady for business in the same direction was —largest in e, not in power, for 
works of the American Locomotive Com- better than it had heen in months it is only 1,60 | powel It 1s 
pany, an order for thirty electric locomo- The Standard Machinery Company an- for the Glucose Sugar Refining Com 
tives. These locomotives are of an entire- mnounces that it has acquired the business pany, and its hight, exceeding 34 feet 
ly new design, will weigh 85 tons each, and plant of the Mossberg & Granville would not allow it to go under the viaduet 
with an adhesive weight on the drivers of Manufacturing Company and will continue on the Pennsylvania Railroad tracks in 
67 tons. Each locomotive will have a_ the manufacture of power presses, plain {¢] The Bullo mpany has re 
capacity of 2,200 horse-power, and will be and automatic drop presses, roller bearing cent] | three 300-kilowatt generators 
capable of hauling a train of 500 tons at roller mills, draw benches, jewelers’ spe and other machinery to the South Chicago 
a speed of 60 miles an hour. This is by cial machinery, jewelers’ tools, and Moss- City R 
far the largest order for electric locomo-_ berg roller bearings, etc., at the same loca Frederi Goet 24 Michigan street, 
tives ever placed in any country.” tion, Manufacturers’ Building, Beverly Chicago. has bought 120 horse-power in 
he Crocker-Wheeler Com 
equipment outside of the above, November CHICAGO MACHINERY MARKET pany and corresponding generator from 


In the matter of orders for electrical street, Providence, R. I motors from t 


showed that trade was picking up. In ma- In analyzing the commercial conditions the Milwaukee Electr Company The 

chinists’ supplies a good, steady trade has of Western electrical machinery, the repre Crocker-Wheeler Companv has sold a 125 

been experienced, and in some lines the’ sentative of one large seller says that the kilowatt belted 1 ‘ generator to the 

orders taken will take some time to fill. “bread and butter” business is all right Chicago & S S Railway, Laporte 
The export machinery trade for the but the large trade, that which everybody Ind 

month showed increased zeal on the part was trying to get a year ago, is dull. En - - 

of American manufacturers to get orders, larging on the idea, he proceeded to say Quotations. 

and some of them had their labors rewarded that in the many small towns and citi New Mond Nov. 30, 1903 

with some pretty fair contracts. Summing throughout the West there were indu New Yor p Northern and 

up the entire machinery situation for the tries, close to the people, the products be Southern irot f lelivery are, 

month, the developments can be regarded ing sold directly for every-day want 

as favorable, and particularly as showing, cerns which had not gone into the finan Ni 

that in any inquiry into the future that is ing business and heavily increased their No X , 25 (VD15 75 

made optimistic conclusions can confident capitalization, These manufactories, doing No. 2 X 175 @ 15 50 

ly be reached business on pretty much the same old cap N plan { 15 00 
Word comes from Canada it the ger tal, though px g enlarged the S 

eral elections are likely to be ordered at plants to meet the better demands of tl N oO ( } 00 

iny time \t least leading Canadian news ) few yé ere v re N | 

papers are talking to that effect, althoug! ind well satisfied, making fair retur n N 


government advices are to the contrary their capital hey were still going ah | \ 1 | » 25 
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Base sizes—Refined brands, 


sar [ron 


mill price on dock, 1.40c. upward in car- 





vad lots. Soft steel bars, 1.45c. upward. 

Pool Stee Base sizes—Good standard 
ality, 634 @ 7c.; extra grades, 13c. and 
upward 

Macl ery Stee Base SI! s From 

re, 1.85 (@ 1.90 

Cold Rolled Steel Shatting—2.65c. fron 

re for bas¢ ¢ 

Copp Lake Superior ingo 2M 
electrolytic, 12 ca Zw, 12 

Pig Tin—In 5- and 10-ton lots, f. o. b 
New Yor 5.75 (a) 26.006 

Pig Le e.4 load 

speiter 5 ( 

\ Cool 7 (@ 7 H 
‘ 0 ao er brand 

| () " ( ( a Od 

1 ¢ 1 rano 
Manufacturers, 
The Buffalo @N. Y.) tox Factory has been 


burned 





The Carnes Steel Company will enlarge 
plant at Warren, O 

The town of Mevyersdale, Pa., proposes to 
build a municipal electric lighting plant 

The Detroit, Monroe & ‘Toledo Railway 
Company is about to build a power plant 

T. M. Bell contemplates erecting a canning 
factory and grist mill at Knoxville, Tenn. 

The Globe Manutacturing Company will 


build a paint and oil Peoria, Il. 


Philadelphia «& 
proposes to build car shops at 


factory at 
Railway 
Newberry, 


Company 
a. 


Reading 


It is stated at Lancaster, Pa., that Israel 


G. Erb and others will build a cement factory. 


The Bath (Va.) Foundry & Machine Com 
pany has a 40x60-foot addition well under 
way. 

The Cummer Lumber Company, of Jack 


sonville, Fla., will locate two turpentine dis 
tilleries, 

fforts have been made to get the Mentor 
(O.) Knitting Mills’ Company to move to 


Painesville, O 


The Truck Growers’ Association, Franklin, 
Tex., will enlarge canning factory and install 
new machinery. 


The National Self-Winding Clock Company, 


with plant at Bristol, Conn., may remove to 
Norristown, Pa. 

The permit has been issued tor a small ad 
dition for Maris Brothers, builders of cranes, 
ete., Vhiladelphia. 

It is stated at Sussex, N. J., that Booth 
Brothers are making progress in fitting up 
their knife factory 

The Witham Cotton Mulls, Hartwell, Ga 


are going to enlarge their plant by ai dye 
plant, 100 looms, et« 

The Franklin Printing Company, Atlanta 
Gra will enlarge its plant by new. presses 


binding machinery, ete 


Additions and alterations will be made to 


factory, Wayne avenue, near Roberts avenue 
Philad. Iphia, for Max Levy 
Anderson & Co., of Little Falls, Minn., 


farm implement factory at St 
itty 
( Pa.) 


foundry in 


will build a 


Paul, to employ about men, 


Engineering Com 


Pittsburgh 


The Chambersburg 
pany 
and is 


Mr. Hinchcliffe, 


bought a big 


has 


to transfer it to Chambersburg. 


hitherto of the firm of 
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Johnson & Hincheliff, Crowley, La., may 
establish a machine shop and foundry. 
will begin 


Atlanta 


construction 
the 


It is expected that 


in December on the new mill of 


& Gulf (cotton) Mills at Quitman, Ga 
«. ¢. Commander, Florence, S. C has ap 
plied for a patent on a new stalk cutter and 
is establishing a plant to manufacture it 
Plans have been filed for additions to the 
plant of the East Side Iron Works on La 


street, Buffalo N, Y., to cost $6,500 


throp 


Plans and specifications have been posted 


the 


Steel 


armor plant 
Nicetown 


for estimates fol 


Midvale 


proposed 
for the Company, at 


The Bridgeton (N. J.) Bleaching & Iinish 
ing Works 


capital 


have been incorporated with a 





stock of $250,000, and buildings will 





be ereeted 


Ihe Aberthaw Construction Company 
manufacturer of artificial stone is unde! 
ood to have bought land at Boston, Mass 

t pian 

Pie National Malleable Casting Compan 
operating a large plant at Sharon, Va., wi 
uild an addition, in which railroad couplings 
Will be made 

the Ottumwa (Ta.) Box Car Loader Com 


has been foundation for a 


HOXS1 feet “A big 


pany putting in a 


foundry swinging crane 


will be installed 
Fhe A. & 
x. J., 


plates 


I Brown Company, Elizabeth, 


power-transmitting machinery, contem 


the erection in the near luture of an 


additional machine shop. 
build a 


feet, to 


maae to 
G4.6X58.6 


Preparations are being 
two-story brick addition, 
Charles W. Potts’ 
Fifteenth, 


foundry, on Spring street, 


west of I niladelphia. 

submitted to the J. D 
Engineering Company for a three-story 
factory, 62x140 feet, to be built 
Philadelphia. 


An estimate has been 
Lalor 
and basement 
within five miles of 

The plants of the Johnston Forge Company 
and the Delaware Hard Fiber Company, Wil 
mington, Del., both of which were recently de 


stroyed by fire, will be rebuilt soon 

It is stated at New Albany, Ind., that the 
factory of the I. F. Force Company, manu 
facturer of handles, will be moved after the 
tirst of next year to Clarksville, Tenn. 

The Norwich (Conn.) Belt Manufacturing 
Company, incorporated, has purchased = a 
plant belonging to k. Kk. Stevens & Co., Pea 
body, Mass., and will move it to Norwich 

rhe Gillett Roller Bearing Company has 


Harbor, Mich., to Grand 


will rncrease its 


from Benton 
The company 


moved 
Rapids wood 


working machinery equipment, we understand 


There is some rumor of ©. W. Winkelhofel, 
Indianapolis, Ind., and others building a car 
factory at Vincennes, to cover 40 acres. The 
Big Four Railroad is said also to be inter 
ested 

New Corporations. 

Fountain Pocket Lamp Company Princi 
pal office, New York city: object, manufacture 
pocket lamps capital, S10,000 Incorpora 
tors and directors for the first vear J a4 
Keimendorf, Angle 


New York = city Il M 
Newark N J Geo. S. Jacob, Bl 
N. J 


oomtield 


Machine 


Corporation 


Merchants’ Vending 
office, N J 
Building, 


fompany 
Guarantee 
Camden, N J 
vending ma 


Principal 
& Trust 
object, 


Company 
manufacture automatic 
S50.000 Incorporators il 


chines ; capital, 
Il, Patterson, 


and 


Chriest, Chris 


Newell 


George T 
Ihd, Kern Charles S 
Manufacturing 
1 Newark 
manufacture 


Metal 
Principal office, 
N J object, 


Company 
lloboken, 
metal 


Pressed 
street, 


pressed 
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$150,000 Incorporators : 


Warren 


wheels: 
Kk. A. S 
Bird, all of 


capital, 
Lewis, Henry Rowland, J. 
Hoboken, N. J. 
Manufacturing Company—Prin- 
Lum Newark, N. J.; ob 
and malting ma- 
Incorporators : 
Robert D. Key- 
Ilugh B Reed 


Quartrell 
cipal office, 8 
manufacture 


Lane, 
brewing 
$100,000 


ject, 
chinery ; capital, 
W. G. Stetson, Newark, N. J 
nolds, East Orange, N. J 
Newark, N. J. 

Company—Principal of 
Jersey City, N. J 


Maxtield-Francke 
lice, 15 Exchange 
objeet, manufacture 


place, 
compressors, electrical 


S25.000 


New 


Incorporators 
York city; Jos. W 


capital, 
Maxfield 


machinery 


Thomas C 


Wocdruff, Morristown, N. J Leon B. Will 
iams, Tottenville, N. ¥ 

Che George LB. Anderson Inventions Com 
pany Principal office, Dover, Del capital 
$100,000 Incorporators G. F. Flay, Phila 
delphia, Va Frank H. Davis, Wm. M. Hops 
Dover, Del 

Whitner Four Bolt Safety Company, New 
York; capital, $100,000 Directors: Mary A 
I. Whitner, W. R. Whitner and E. 8S. Berral 
New York 

Phoenix Railway Supply Company New 
York; capital, 60,000 Directors L. | 
Lewis, FE. L. Thompson nd W. 1 Welcl 
New York 

Cloud-Marple Pneumatic Tool Company, ot 
Philadeiphia, Jersey City, N. J capital 


Incorporat 
Marpie and Frank IT’ 
Aluminum ‘Tape Machine 
N. Y.; capital 
Briggs, W. N 
Hlolden 
make 
machines, 


John Db. Cloud 


McDermott 


S1lO0,000 ors 
Joel 
Company, of Can 
stock, Direc 

Onderdonk, J. E 
and J. S, Pickett 

and simplex 


astota, S$1LO,000 


tors: A. J 
Roantree, J. B 
Lhe 
name-plate 


company will sell 


slot machines and 
vending machines. 

Company, New 
York city, gas engine City Island; 
capital, $25,000. Directors: G. D. Sturtevant, 


J. D. MeRae, D. L. Cady, New York 


Manufacturing 
works of 


Reliance 








Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion, Copy 
should be sent to reach us not later than sat 
urday morning for the ensuing week's issue 
inswers addressed to our care will be for 
warded, 

Grant. Gears. See upper corner, page 134 


Caliper cat. free, bk. G. Smith, Columbia, Va. 
Wal.M.Wks.,Waltham, Mass 
Collins, Chicago 
M. Mayer, M. E., 


Punches «& dies. 
Stamping Dies 
Machine construction 
Monadnock Block, Chicago 


Emmons 


Geo 


J, Gregory, 140 W. 23d st New York., spe 
cialist in small machine designing 

Will buy or pay royalty tor good patented 
machine or tool joX 2S2Z, AMER. Macu 


Wanted—Patented specialties of merit 
Y 


Address Power Specialty Co., Buffalo, N 
jest offer takes volume AMERICAN MACHIN 
Is’, ISSO; fine orde! Box 472, AM. MAcHu 
Light and fine mach’y to order; models and 
elec, work specialty. EE. O. Chase, Newark, N. J 


machinery de 
Bldg 


mechanical 


Kelectrical and 
; Anhim Williamson 


signed =: © 
Cleveland, O 


Automatic machinery designed and con 








structed by the Wellman Sole Cutting Ma 
chine Co., Medford, Mass 

Pattern letters and figures for wood and 
metal patterns, tablets, ete also steel stamps 
Knight & Son, Seneca Falls, N. \ 

lie experimental work and novelties manu 
factured correspondencs solicited John 
Smith, 213-215 Hester st New York 

Special machinery for reducing labor and 
increasing profits, designed and perfected ( 
2 Sargent, M. E., 1214 Manhattan, Chicago 

Want second-hand screw machine, Pratt & 
Whitney No. 1, wire feed Hi. M. Crowell 


Mtg 
Wanted 


Newark, N. J. 


Machinery or machine 
build by contract; experimental work 
at a reasonable price Address tox 
AMERICAN MACHINIST 


Co., 6th ave. and 13th st., 


parts to 
done 
416 
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A Shaper Arfanged for a Rapid Grooving 
Operation. 


The half-tone illustrates som eres 
ng modifications recently made by Gould 
& Eberhardt in of their al i 
the purpose of adapting it t e rapid 
iandling of a certain piece ol \ I ¢ 
nachining of wh had previously been 
onsidered a job f the milling machine 


[he piece in question is a compo 


trolley ear used for supporting the wir 


es 
for electric street railways, this ear—which 
s 15 inches long—having a groove « é 


full length to receive the wire afterward 


secured in place by sweating Four of 





the ears as they appear when finished ars 


hown resting on top of the table. The 


party to whom the machine was 
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SHAPER WITH SPECI 


manufactures these parts in large quanti 
He 
them in the miller, 
With the shaper, it is 


les, had previously been 


grooving 


| 


but wished to increase 


Ss output. stated, 


e has been able to nearly treble the pro 


uction obtained by the method formerly 


npl ved. 


The shaper is one of their standard ma 
11 


ines, provided, as illustrated, with a spe 


il table and head, which, however, can 


replaced by the regular table and head, 
nd the machine used for ordinary shaper 
ork when required. There are two pairs 
f vises, fi all, for holding the work, 
the 
of 
isly, the 
h a double 


ur in 
of 


ape of the ear 


the vises conforming to 
The 


planed si 


he jaws 


gror in two 


ves 


C ears are muitaneot 


being provided wit 


lachine 


AL T 


ABLE AND HEAD 


e a sufficiet 


for the operator t 


before the tool rea 
1 +1 ‘ 
head being entirely 


running ¢ 


it number of stré 


Ke S allowed 


» move the vise over 
‘ Cs he we if The 
matic n its oper 
utput is assured, the 
stantly and vet giving 


to change 


the work and move the table. The grooves 
ire 3g inch wide by 17-32 inch deep, and 
are planed in the solid casting the rate 
of one every forty seconds 
The head carrying the double tool-] de 
is fed down, as will be observed, meat 
f i can ict ed vy pawl nd tr ( t 
wheel, the arm swinging the paw » and 
fro be neg connectec \ rd witl i cKeT 
1 pivoted, as | ed, at the side of 
the ram This rocke irm is operated, to 


The Nickel-in-the-Slot Name Plate Machine in 
the Shop. 


\i SI re 
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I e fa 
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I aqdopted 
I ted came 11 
ir LS1O1 
r per 
I y ) eve ti 
] ] 2) ible 
I tandard ¢ | 
i ge propo on ot 
1 2 Li¢ O Dp 1 l d ( 
nN ya NON-Te yonition Tt the ad 
oi l ypting a standard 


n offset to this we observe that 


f the ro ind b managed 
‘ ive a ipted me of the standard 
6x9 inches) for their us« 
d ndicate | the failure to 
Ihe la 1 ( du Clie tly ) 
gnorance and carelessness on the part of 
( er manufacturers, who too often 
ntent to leave the mechanical execu 
t f r trade publications entirely in 
t tl printer /sngineering 
sy thre wav, why must our esteemed 
contemporary continue to waste good 
) vpn nk and paper by printing 
i Me Why is not catalog a good 


tandard to adopt also 
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[Copyright 1902. ] 
BY CHARLES 1 
In June, 


tions, | 


PORTER 


i868, having completed my 
bade 


bood-bye to England, and buoy 


what has 


prepari proven to 


nt with anticipations turned my _ face 


meward. During the voyage my mind 


dwelt constantly on the bright career fot 
vhich it clearly appeared that my experi 
ence in England was the fit preparation, 


ind on my projected work, every detail 


1 which [ evolved over and over in 
lagination 

made 
kind 
to make for 
Put 
especially when 


Mr. Hope's 


reliance was 


he first thing after I get home | 


ul important discovery, one of that 


which generally men have 


themselves. My discovery was this: 


t your trust in riches, 


they belong to another man 


single financial associate and 


a gentleman of wealth, retired from active 
business, and 
reader as Mr. Smith 
Mr. Hope had 


tion and promise to 


whom [ introduce to the 
Under 


written to me the 


his direction 
Mivita 


which | have already 
referred Che wealth ind tii 


Mr. Smith seemed to be in 


portion to each othet The greatness of 
le former was represented by the small 
ness of the latte: He entered with earn 


estness and energy into our work—accord 


ing to his own plans. He paid no regard 
» mv suggestions, and instead of heeding 


ly request to postpone definite action un 


my return he hurried his scheme to 
completion so that I would find evervthing 
settled beyond the possibility of my inter 


rerence. 
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ind quite dea N \ 
| rth ent ( 
reets, with 
t10 ot thie | 


n ihe reat ised 1 R 9 

It had been dismantled and idk 

ears, never of course had a t — 

the windows were broken I] oa od 
the very place he want | 1 at m 


leased it for five years at a nominal 
with the ground belonging to 
from 130th to 13Ist street, 
by 100 feet de p, and vacant except 
building and a little office, 10x15 feet, on 
the upper corner 

He then turned his attention to providing 
the “ample capital.’ My governor shop 
on West 
long 
by my 


Thirteenth street had during my 
absence been run quite successfully 
faithful foreman Mr. Smit 
planned to remove this shop to Harlem, 
furnish Mr. All 


to enable him to enter into an 


and to en money enough 
equal part 


adding the engine 


nership with me, busi 
ness to my governor manufacture. Every 
thing in my shop was appraised at the 


round sum of $10,000, and this magnificent 
amount, as he regarded it, he advanced to 
Mr. Allen as a loan. Mr. Allen ha 


his savings of several years into ittle 
home in Tremont, a village on the line 
of the railroad, some three or four miles 
above the Harlem River This place had 


Mr. Smith 


he must secure 


told Mr 


him the repay 


him $2,500 
\llen that 
of this 


cost 


loan, so far 2s he could do 
of his house and lot 


ment 
so, by the mortgage 

\llen great dis 
wife. Mz 


mortgage, no money 


This demand caused Mr. 
tress and half killed his Smith 
inexorable—no 
\llen thought of a 
the 


Was 
Mr. 
witting 


scheme for out 


him, and mortgage was ex 


ecuted and the money paid over. He ap 
plied this first to making the premises hab 


itable, laying a floor and putting a floor 


above, which would give a story undet 


the roof, and the beams of which would 


carry the shafting for driving the tools 


He repaired the broken windows and put 
the front gable 


windows in to light the 


new upper story, put on a new roof, in 
stalled a portable engine and boiler, and 


equipped a little smith shop in the lean-to 


My tools, ete., were then moved into their 
new quarters. These tools were all small 
In order to make engines some larger 
ones would be needed Mr. Allen pro 


] 


cured a very good planer, large enough 


feet wide and high, and a 
20-inch lathe. When this installation was 
completed, Mr. All 
Then he stopped payment and 
The 


to pass work 4 


n had expended $7,500 


ing work in my governor manutac 


ture was resumed, and nothing more at 
tempted This was the e of affairs 


stared me in the face on my return 


The shop had been running about a fort 
Mr. Smith told me he | 


he expected to. Mr. Allen 


that 


night 


all the money 





( getting I é 1 
eaving me pow : gy? Ha 
igined | 
hould have r« Eng signed 
thing that M Whity ¢ I 
d trusted Providence f re 
Phe ssurdity of the case presented 
nd sometit - . p 
ding to \ rd \fte 1 while 
[ saw that | ust reconcile n t 
o the situatior nd se¢ be 
ye under tl cumst vuld 
mly do a tle bus ss in 
non-condensing engines Not more than 
from 15 to 201 ( d wo the shop 
\s for facilities for handling machinery 
there were none We vet need ds t 11 
expensive tools \\ had to make pat 
terns; we must have money to run the 
place until returns came 1 d 


was done 
[ rejoiced that Mr 
better of him 
the 


$10,000 additional capital; this we 


would not stir till that 


overreached himself 


Allen had got the 


be idle about busin 


to set 


s 
f 
on 
ie 


at least 
finally got 
\llen, 
ing the entire indicator 
ith and Mr. Hope. As it 
that 


and, with the advance to Mr 


made free from 
Sm 
we bought money at an enormou 


price; but we did not know this at the 


time. We must have money and this was 
the only way to get it. We congratulated 
ourselves indeed that by any sacrifice we 


had secured the sum of $20,000 
out the burden of interest 


Now I took heart 


earnest, 


and set at work i 
sure that 


bring the engine into a position that 


command. thi eans required to do it 
stice I ord 1 from §S h & Coventry 
1 Sta nary 1 ng m ‘hing i ncl 
slott on } 1 } t-thre ling } mm 
tting 1 bo threading m ine 
nda set of cvlindrical gages, and had them 


use then This bolt-threading machine 
was aw ‘ 1 has n een surpassed 
since Phe \ ted ugh a hollow 
spindle. seized in the jaws of a self-center 
ing chuck, and the projecting end finished 
Che threading ve ked by eccen 
tric wedg« S 1 ring, which was 
turned out of the wav during the sliding 
operation ry were closed or opened 
by a lever w ‘ stud m ig in 
1 Cire a “o t Ee. ud Was b ught 
up to a stop wl I d ) Ss to cut 
threads of any deptl ‘he threads were 
finished in a single tion. We threaded 
one end of a standing t, so that it 
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screwed very hard into its seat, and by 
moving the stop a trifle the threads on th 
other end were cut deeper, so that the nuts 
turned on it more easily Phe 
uniformity and precision with which this 
was done could not be surpassed 
Smith & Coventry had lately commen 
the manufacture of gages, of whicl 
that Mr. Whitworth had had the 
monopoly. Flat gages did not 
The 


superior to those then 


time 
he 


above tools were al incredibly 


most 


made in this coun 


try. I was anxious for one of their radial 
drills, but had no place to 
the Franklin 
obtained a set of hobs from 
lers & Co. 
accommodate one draftsman besides 
self, and had a 


work, engaged mostly in preparing draw 


set it. I adopted 


thread, and 


William 
office to 


Institute screw 
Sel 
I equipped our little 
my 
soon very good man at 
ings for the shop from the tracings I had 
brought from England. The 
the shop, in the middle half 
man could stand upright, was made a pat 


story over 


of which a 


tern shop, and two patternmakers were 
soon at work there. They found the shop 


very hot The roof was covered with 


could not bear my hand 


paper and tar. | 


Apr 


CARD 


FROM ALLEN EN 


on the under si the roo 


whitewashed the roof, and the heat di 
peared. 

I have borne in mind this remarkable 
result, the complete prevention of heat ab 
the sur 


sorption by changing the color of 


face to one absolutely white; and am now 


proposing a similar change in brick boiler 


settings and chimneys, using white enam 
eled tiles, which also prevent percolation 
of the external air. 

I will 


waiting for this preparatory work to be 


improve the time while we are 


\llen engines 
United 


The first one had been made by 


finished by telling of two 
already running and made in the 
States. 
my old friend Mr inventor 
was at that time the 
Armory in Hartford 
} 


new shop tour st 


Richards, the 
He 
engineer of the Colt 


of the indicator 
They built a 
hight 
designed 


ries in 


ind 500 feet long 
and 
shop and its tri 


the Alle 


n engine, Ww! 


this country was familiar. I have writt 
to Professor Richards for a descript f 
these engines and received t foll 9 


reply: 


113 1878. 
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227 Edwards St., New Haven, ( 
‘e) ), 10 
de 4 Mr Po 
In as way u ( t 
( n me, by w g me D e 
\\ Vi I d \ 
I i 1 I \ 
ig you for the fre 
Vv name in yout ee l COTS 
he kindly way in which you ve sp 
f meé Your papers have interested 
greatly and bring back recollections 


mes which were for me very 
I first made your acquaintance 
wards enjoyed the intimacy whi 


My 


most unsurmountable repugnan 


1 
negiect to 


writing, which, if anything, gr 

[ am as nervous as usual, bu 
ent strength, and by puttin 
my boots (and wearing the 
apparently pretty much cured 
tism My students and I get 
oC het very wel there re h 
many of them now it I feel « 
whelmed at times. About fifty 
to my classe id in my 

n i hundre 


Scale 32 


130 R.P.M. 


write came tron 


ippy, when 


and afte 


1 
h grew up 
mn 1\ 
e to lieth 


{ 1 exc 
uphur 
t 
) ts) 
rhe l 
L1iong 
wevel 
tite ove 


Li ¢ ¢ two pz n iK WW ih @a 
ther ert! eng Porte \llen type 
1 th second ry nd i rie niddl 
| nulding, W I 500 Teel ny Phi 
ie shatt Stret ng 250 teet each way 
trom the engines, forms an extension ot 
the engine crankshaft Between the en 
gines are pulleys driving the first-story 
line shaft beneath them and the third 


story line above. All 500 feet 
inder bore, 12% inches; stroke 


] 


ST 
peoced, 


Phe 


130 revolutions per mi 
dimensions and general fc 
] 


rm of thi 


running gear were made from drawing 
e! »me by you. The valve gear diffe 
nly in divorcing the exhaust valves trot 
the steam valves by placing them on the 
pposite side t \ de rd « 
them fro 1 separate ecct 
side, and t from the 

The fra o f each engine f D 

ke a P ( inding l 

vO pos g what would 

ve part f bed if it were A 
low? | ane post 

e two p I g ty 

é nd-st 11 


ens 
ite 
( fe W 
} 
itt Vv 
mou ‘ 
, 
, r 
ATL the 
rm \ 
mpany | 
rv ot ( 
il I 
J Ay 
P ) 
\ 
w re 
f 
¢ 
| 
( ‘ 
( \1 


vic 


leering Woule ive 7 Casy 


ducti f tl rine n New 


Dr. Robert H. Thurston 


i 
x 
t 
Nn 
n 
( 
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t 
\ 
( 
; 
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l and ty-t » papel entire surface 
11¢ ed \ 1 exce nt ] nN le ( mip 1e¢ 1 evefa 
f ) nd ma be ob ed \ ( mpl consists l naking a 
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ier fellow has a chance at it; and if it 
on’t stand your figuring, bury it. 

\ t . wonderful scheme for 

eping ‘ f work. By it every move 

f every man, and every operation on 

every piece known at any and all times 


Of course this system is not self-working; 


ymeone has to see to it. A man can make 


limited number of marks with a pen or 


pencil in a day. He can handle a num 


ber of cards or pages of books in a day 


lo make a large number of marks or to 
handle a large number of cards might 
take more than one man These men 
vould have to be paid money. Is the 


that would be saved by knowing 


hese things more than the 


money 
additional cost 
of getting the knowledge? 

Here 


inswer 


1 conundrum which all may not 
alike: Would you rather have two 
lollars and not know just how you made 
short two dollars and know all 
ibout it? \ 


machine 


c.. Cr be 


superintendent of a large 


works managed to find room for 


himself and a friend in a small room that 


tried to dignify by calling it an 


“a 
l ld V¢ 
thice Che enough to 


After we 


wasn't big 


shop 


ch of an office anyhow 


need mt 


id chatted together for a few minutes he 


irked ‘By the ( Ishorne, have 


way, 
ven keeping yourself posted on the 


of cost keeping * 
little 


itest improved systems 
[ replied that I had 


ittention to it, and 


been giving a 


showed him a_ book 


] 


that was well spoken of as being one of 


he latest and most complete expositions 


f the subject. ‘Yes, I have a copy, and 


[ was up to Blank’s to see how his Sys- 
m worked. His system was put in by 
expert that did a lot of the writing for 
that book. Blank can tell by the way that 
the cards change color just how a job is 
coming along He can tell just where it 


1 
} 


is in the shop, and who is working on it, 


ind when it will be ready to ship, and as 


oon as it 1s done he can tell exactly what 
made or lost on it, 


the 


it cost and whether he 
He 


plete svstem that I ever saw worked 


and how much has most com 


Yes, 
sirree, it is a fine system.” 

“T suppose that you and I will have to 
fall in line and get it in, too,” said I, “‘if it 
is so good.” 

“Well, I 
book 
at least one change before you can put it 
“T have made 


bad 


never was much on fine haired 


work, and you will have to make 


in in this place,” said he 
a good many changes, good, and in 
different, in this shop in my day, and I 
guess I can stand it to 
What is it that 


quired 


make one more 


I will need to do?” IT en 


‘If you will move the shop in here you 
the 


will then have room out there for 


‘lerks that you will find work for on the 


have much 


system, and as you wouldn't 

work with that arrangement, you would 
have lots of time to see the beauties of the 
system \s a system I tell you that it is 
the finest system that I ever ran across 


If | wanted a system that was strictly ‘up 


to date and could afford it, this one 
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would be the one,” he answered. “But 
you see we are poor, and are trying to 
make a little money, and can't afford 
many of the luxuries of the business yet 
But it is an awful nice thing to show to 
people and to talk about.’ 

I am still figuring W. OSBORNI 


Ambrose Swasey, President of the American 
Society of Mechanical Engineers. 
Ambrose 


the newly elected president of the Amer- 


Swasey, of Cleveland, Ohio, 


ican Society of Mechanica! Engineers, is 
so well known, not only in America but in 
every part of the world where engineering 
work is done or astronomical studies are 
pursued, as scarcely to need an introduc 
tion 

December 19, 


Exeter, N. H., 


education 


Born in 
1846, his 


where he also learned the 


early was acquired 


there, machin 


ist’s trade \t four he 


of twenty 


the age 


SWASEY, FRESIDENT AMERICAN SO- 


MECHANICAL ENGINEERS 


AMBROSE 
CIETY OF 


went to Hartford and engaged with Pratt 
& Whitney, 


charge of their gear work, became greatly 


where he eventually took 
interested in the problems connected with 
gear wheel making and an expert on the 
subject, rendering important service in 
perfecting the epicycloidal engine devised 
there for generating the curves of epicy 
cloidal gear cutters for interchangeable 

sets of wheels 
\t the Pratt & Whitney establishment 
he met W. R. Warner, a friendship de- 
veloped between them which led finally to 
for Warner & 


the formation of the firm ot 





Swasey, whicl ugh its principal busi- 
ness has vs been the building of high 
class machine tools, | become famous 
especially for what it has accomplished in 
the building of astronomical instruments 
In this field Mr. Warner’s taste for and 


knowledge of astronomy, combined with 
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Mr. Swasey’s taste for and knowledge 


intricate gear and machine design pro 
lems, led to the introduction of new feat 
ures in telescopes which have commend: 
themselves to astronomers the world ov 
and caused the firm to be commissioned t 
build practically all of the greatest and 
most noteworthy telescopes that have bee: 


The Lic 


things—wa 


constructed during late vears. 


telescope accomplished new 
made to be controlled by the observer and 
by its clock in new ways, and besides other 
involved 


new problems its construction 
studies in gearing of the most intricate 
nature. Mr. Swasey solved these in a 


way that was not merely or only ingenious 
but “‘practical’’ in the best sense. So suc 
cessful this the still 
Yerkes telescope that when the large glass 
Washington 


was and larger 
of the naval observatory at 
showed the necessity of its being remount 
ed in accordance with modern ideas, M1 
Swasey’s firm was commissioned for the 
work, and little 
based upon ideas not originated by them 

Of late years Mr 


extensively abroad 


there was competition 
Swasey has traveled 


He has 


recently com 


made many 


trips to Europe, and has 
pleted a voyage around the world 

Personally, Mr. Swasey is genial and 
it the meet 


of Mechani 


distinct ad 


companionable, his presence 
ings of the American Society 
cal Engineers being always a 
vantage to them from the social as well as 
from the professional standpoint 

He 


became a member of the society 


in 1880, and served as_ vice-president, 
1900-1902. He is past president of the 
Civil Engineers’ Club of Cleveland, Ohio; 


Institution of Mechanical 
Engineers of Great British Astro 
and a Fellow of the Roy 
Society. In 1900 he re- 


Legion of 


member of the 
Britain, 
nomical Society 
al Astronomical 
decoration of the 
the French G 


ceived the 
Honor from vernment 


Forty-eighth Meeting of the American Society 
of Mechanical Engineers. 
The above named society convened for 


its regular annual meeting, in accordance 


with the previously announced program, 


Tuesday, December 1, the attendance at 
the opening session being apparentl, larger 
than ever before, and the utter inadequacy 
of the present house being thereby made 
After 
friendly greetings and reunions the mem- 


called to the audi 


very evident. an hour or two of 


bers were order in 
torium and 
President James M 


ed his Presidential 


Dodge then present- 


Address on 
Money VALUE OF TECHNICAI 
TRAINING 


THE 


Technical training may be self-acquired 
The abil- 
or to design 


r obtained through instruction. 


1 1 
ity to drive a nail properly, 


and construct the 


most complex and won 
derful of structures or devices, is the re- 
sult of technical training in but different 
degree Up to a very recent date, and 
within the memory of most of us, the 
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pprentice system and that of independent 
ielving represented the sole methods of 
cquiring training. Research and investi- 
individual lines, with 


irving degrees of success, dependent 


ipon the mental make-up of the individual, 


were the means of attaining theoretical 
technical knowledge. The blending of 
| | | Tl blending of 


these two methods developed the earlier 
mechanical engineers and will, even in the 
future, enable those sufficiently gifted by 
nature and habit to attain eminence. The 
progress of the world, however, calls for 
a better and more speedy means of pro- 
ducing trained men than could ever be 
developed by the methods of self-instruc- 
tion. The individual, striving for manual 
attains his desire under the old ap 


skill, 
prentice system. Individuals sufficiently 
gifted rise above their fellows, and become 
the leaders in their calling. The gratifica 
tion of a mechanical appetite and the de 
sire to earn more money than his fellows 
are two moving causes which impel a man 
towards technical education. A generation 
or so ago the universal belief was that 
the sooner a young man entered upon his 
apprenticeship, or began practical manual 


work, the better or more rapid would be 


1 
his progress in tl 


1e mechanic arts, and 
book learning was derided as being purely 


theoretical, and of little practical 


a 


This belief is, even at this date, all too 


prevalent, largely due to inherited error 
and to lack f knowledge d eliable 
data 

Obtaining data from wh contro 
vertible con ms can be drawn is now 


Vas practi¢ \ mp ssible Wi ire 1 
prone to take extreme cases of success or 
failure as the basis of our opinions, and 


lose sight of the fact that it is the average 
man whose career shows the true force 
and direction of the current. For conven 
ience of comparison I will outline the ac 
tual progress made by four groups of men 
working in the mechanic arts—the un 
skilled labor group, the shop-trained or 
ipprentice group, the trade-school group, 
the technical-school group—and give the 
results attained. -—Each group I wil 
to as an individual: 

The first, the laborer, with but primitive 
and rudimentary training, working under 
the immediate and constant supervision of 
a boss, and earning, as the line on the 
chart indicates, $10.20 per week at the age 
f <wenty-two, his line remaining horizon 
tal through the period of his usefulness. 
Data are lacking as to his progress before 


he reaches the age of twenty-two 


[The second, the apprentice or represent- 
itive of the shop-trained group, of good 
health and habits, entering a machine shop 

the age of sixteen, and earning an aver- 

ge wage of $3 per week for fifty weeks 


ver year, which is about the number actu- 


ly worked s $150, or 5 per cent. on 
$3,000. This, then, is his potential or in- 


‘ 


vested value, upon which he draws his 


nterest on pay days 
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On the chart accompanying this paper 
you will find, ruled horizontally, 
resenting amounts increasing from the 
lower line upward by $1,000 each; starting 
it $1,000, and terminating at the top 
$50,000, these representing potential val 
ues, upon which 5 per cent. is earned f 
fifty weeks a year 
represent one year beginning a 
the lower left-hand corner at 16 and pro 
gressing in regular order until, at the low- 
er right-hand corner, we have 32, repre- 


senting in all a lapse of sixteen years 

To illustrate the progress of the four 
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THE MONEY VALUE OF 


groups graphically, we indicate on the line 
representing sixteen years of age, and op 
posite the figure $3,000, the young man 


We will 


consider him typical of the shop-trained 


just entering his apprenticeship 


group. Following the line to the right we 
see his average progre n earning capa 
tv through the ensuing vears, noting that 
it the ag f twenty he ts earning $9 pel 
week, \ 5 1 ( $0,000, ] 
having increase: Dp ted 
value in four \ by $6,000 

We now note that his accumulated ex 


perience enables him to make more rap 








rogress 1 t 1 
trom the age 
i If ve | 
eased to $13.20 pe ver S poter 
valu $13,200. He V appt 
ng g i ( I ogress 
not contit S gle that t 
wed f p Tew jy I yut deflect 
\\ 1 ni the age t 
twenty-fo ve find earning $15.80 
per wet k, and his potent 1 value $15,800 
In other words, in eight years he | in 
creased his potential value $12,800. Ob 
servation shows that 5 pe nt f the 
| 
| 
j 
4 
i 
/ 
| 
| 
; 
j 
24 25 26 27 28 29 30 3i 32 
REPRESENTS ONE YEAR 
TECHNICAL TRAINING 
pprentices acquiring the machinist t1 ide 
rise above the line made by our average 
man; 35 per cent. follow the line closely, 


ind that during the period of training 20 


per cent. leave of their own accord, and as 
near as n b ertained, go to other 
shops and continue in the line originally 


selected; 40 per cent., however, are found 
nw | ! ! nd are dis 
n o » the Src So 
ne 
\pp nticect ) ; lay manv estal 
1 | 
ment 1 ( road 
king — 
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pecialist or tool hand, and six months, and we tind both earning $14 and that even a long term of years spr 
parable with the old mechanic, per week, and the technical graduate in proper study and technical training 
vas a worker in metals, had some reaches the $15.80 line nearly one year be good investment from every point of view 
ca nowledge of steam and prime’ fore the regular apprenti In other Of course, apprentices have mad 
could chip, file, work on lathe, words, while it has taken the regular ap will make in rare instances, a better show 
drill press, o1 n assembler, and prentice from his twenty-first to his twen ng than the average technical man of t 
mipetent to meet the varied and un tv-fourth vear, or three years, to increase chart, and many of our greatest men hay 
nd foun: 1 gene! mn s wages from $11.50 to $15.80 a week by sheer force of character, excellence 
tion and repai t he technical graduate has done the same brain fiber, pet ence and self-educatio 
The third group of young men are those in fifteen months risen to pre-eminent positions, independent 
fortunate enough to have had the oppor Progress now continues on substantially of all regular systems. To the end of time 
if entering a_ trade hool, which the same line. and we find the technical great examples of this kind will be found 
t do at xteen years of age, devoting graduate earning $22 per week, and cross \mong those whose names readily me t 
ree vears of their lives, or until ing the line of the trades-school group in’ mind are the elder Krupp, Joseph Whit 
re nineteen years of age, acquiring three years’ time, a worthy tribute to the worth, George M. Pullman, Andrew Car 
de under competent instruction, and higher education and attainment negie, John Frit Prof. John |] Sw e¢ 
m ne dding to thei tore I Phe line r tn technical graduate now Edwin Reynol (5 ge H. B 
r ry theoretical education At the continu divergent fron hat of the Coleman Sell 
¢ f nineteen a trades-school man enters rades-school gradua vith earning ca The same f ( 
nt yp and can command $12 pacity regularly increasing, and a corre graduate, | d befor cde 
( qual to the apprentice of twet ponding augmentation of potential or 1 ng with the ge of eacl ke 
( I d Ve (]Uiie \ ( ed Lite n ] t he ge o! t] V-two ft mM ictual S ( \ re d 
) CMIploy ( rrotitable t ten \ prac re to ascertain e tac 
( he three vears in scl ve cal w graduate preconceived n I I 
| |) t I m 33,000 earning Ss potent i] It may e State vet 
‘y COO, a Gall PE ),00K | he value at 1 xX V« nan par I t ( itage 
) ( pre ering the ft prepa ) have enabled him » d I ) ng C4 ( ( 
( nd Ww vorking nce e shop-trained man and thi le 1 ¢ ner rti 
‘ a4 I I ) oO! d l rw elming \ Beat neg » his { ! 
( n mind ] ge lin t the 
! f tl ppret f interest y that n t ora eg ¢ 
S15.80 earner by 1ates. with ( ] \ re | y r 
d the chart have devoted « e time ed. 1 
720, M » their prep eit] \ dy or by 
f Con ano Sy 0) - = ; Ft ' 2 ; : 
| or ne represet e mail er N ‘ 
) earning f met able of original and foret ead nee 
, Ve ind pote ‘ I | ( 1 higher education \ gaged « r g 
* x 1) ‘ o ] f hing being eq rric _—_" nd efficier ’ 
gre h pl t10n hat tl bility to earn high wages is that co1 tainly the z f 
e NM eal Nt 1 ( ward t ciously or unconsk islv, these men are Phe hig] vage e | n 
eventually I ng tl line directing and making it possible for large — tl ug \ t ¢ mb 
! ‘ yp-trained ma much highs s of labore hop-trained men and f othe f C1 
hool graduate perform useful ployee HH , . 
rhe fourth ,group we will represent work, A draftsman at his board may T! nua 
'\ i boy I XTtecl 1dy neg il never rr hat 1 re t if h I \ VOT Ce ng \ oC the 
ntil his eighteet ‘ ind pre g | dred n r ) é g g vard 
g himself for adh n to or f employmen I esig calling Betwe hese tw 
v wstitu 1 t hn ] inn trouctural e“ t mc. nid t verv cond } f 
u l l tie Me ( | 1 thie yi} We're 1 Tool | b 1 f 1 \ p ( In I 1 Nil 
M hus Inst ‘ f Technology, mea employed king and ng the ste n the radia f ma 
rte four veal course igre hopmen, wl ( put nd shear, and s evel lay I ut 
( Vo! I] Ip wl hi ire in accordance with the riginal p ncreasing 
( based show r verag ting For th bilitv and knowledge 1 cl Phe technic 9 vidi 
" 13 per we r the san mount nical mat paid makes him \y re 
( d by the regu ipprentice t the It is quite obvy | \ kers his lity nif c ement 
I Corie nal l I ind \ he the mechat ( 1 Cal ) echnic | nd p 1) | 1 
graduat he age of nin graduate Some must, tl 9g ! eceive t ‘ mp ind 
nN I It ( wor ipparent limitations, o1 i if opportunity, follow I ps the gt ‘ 
i graduate of ovr technical scho has the ipprentice lin d hers the ce Menta d 
y his six years of preparatory study, school part them properly and wisely inged 
\ ¢ been beaten bv the regulat ppren It from graduates f the it te th nd grouped y pic rf br 
\ IN months d DY t d scl ead ng shopmet nad to men ar rovely ] nt ment \ i du nte ¢ y é 
rf | e by two and a half vears rom elected These two classes supplemented ompered to b g pap f nlv 
however, there develops nost by the technica! graduate, cons te the ibsorb and eterog f 
ng and instructive 1 t prog vast rmv of worker he mechan mpressio1 
| egular apprentice, wl s earning rt Phe nost resting I graph 
$13.50 week at the tin he techni Thus we see clearly that prepara hat would | hat properly exploiting 
Y ri ning S12 ket pays nd ] N41 ad ] nd ent ¢ value f tec] 1 tra ne . . 
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had consulted with architects, after ascer 


amount of space which would 
be desired by the different societies, with 


the result that a tentative plan had been 


nade which would provide ample room fot 
ill the societies and with enough to take 
‘are of all the growth in these societies that 
might be looked for within the next twen- 


y years; it being believed that some in- 


ome might be derived from the rental 


of the surplus space 


This 
amount originally specified by Mr. Carne- 


during the intervening 
time estimate had exceeded the 
gie by about a quarter of a million dollars, 
ind upon the matter being presented to 
him he had merely remarked that archi- 
tects’ estimates always exceed the amount 
originally appropriated, and made it un 
derstood that he would not stand on the 
matter of a quarter of a million or so. 
Mr. Kafer also gave an account of 
some of his experience in discussing the 
matter with Mr. Carnegie, and expressed 
the belief that it was his intention to have 
the building entirely satisfactory in every 
way, without much regard to the amount 
of money necessary to secure that condition 
NEW MEMBERS 


he tellers of election of members pre 
sented their report through the secretary, 


showing that 58 new full members 


had been elected and that the total in 


} 


crease of membership by reason of elec 


tion was II9 


NEW CONSTITUTION, BY-LAWS AND RULES 
\DOPTED. 

he secretary presented the report of 

the tellers of election of the vote on the 


> 


adoption of the new Constitution, By 


Laws and Rules, showing that 448 votes 
had been cast, 6 of which were irregular 


for one reason or another; that 437 votes 
had been cast in favor of the adoption of 
the new Constitution and 5 adverse. The 
president thereupon announced that the 
new Constitution, By-Laws and Rules had 
been adopted and were from that moment 
in foree 
NEW OFFICERS. 

lhe secretary then presented the report 
of the tellers of election of officers for the 
ensuing year, the voting having resulted 
in the practically unanimous election of 
the entire ticket as printed by us at page 
1579. 

Upon the announcement of the election 
of Ambrose Swasey as the new president, 
President Dodge appointed Professor 
Sweet to escort the new president-elect to 
\fter being introduced, Mr 


Swasey responded in a graceful address of 


the platform 


thanks for the high honor conferred upon 


him by members of the Society, whom he 


took pleasure in regarding 


as his particu 


ar and personal friends. In discussing 
the growth of the Society he referred to 
1880, Professor 


Sweet had come to Hartford and had told 


the time when, about 


him and some of the other engineers liv 
ng there at that time about the new Me- 
society which was 


chanical [Engineering 
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which he believed 


would be adapted to perform a very useful 


being formed, and 
service for engineering and engineers in 
this country, and that it would probably 
become one of the great engineering asso- 
Mr. Swasey called 


» how thoroughly this predic 


ciations of the world. 
attention t 


tion had been fulfilled, and expressed his 
gratification at the fact that Professor 
Sweet had been spared and had been per- 
mitted to see the Society grow to its 
present proportions and standing among 
the societies of the world—a growth and 
standing to which Professor Sweet him- 
Mr. Swasey 
pledged himself to devote his best efforts 
to the advancement of the Society’s inter 


self had notably contributed. 


ests, and was greeted with a hearty round 
of applause. 

The secretary then called for the report 
of the Committee on 


SPECIFICATIONS FOR BorLer PLATE, RIVET 
STEEL, STEEL CASTINGS AND STEEL 


FORGINGS. 


This is the report of a committee ap- 
pointed to consider the report of a com- 
mittee of the American branch of the In 
ternational Society for Testing Materials. 
The present report recommends several 
changes in the report of the committee of 
the Society for Testing Materials, among 
which are a reduction in the percentage 
of sulphur and phosphorus, the substitu- 
tion of an allowed variation for a definite 
minimum tensile strength, the adoption of 
an eight- instead of a two-inch standard 
test piece and the omission of the deter- 
mination of the yield point. A discussion 
by Mr 


in which he _ reaffirms his 


Henning accompanies the report, 
well-known 
views regarding the importance of includ- 
ing the determination of the yield point 
in the specifications 

Professor Spangler, the chairman, in 


presenting the report, referred to some 
adverse criticisms of it since its presenta 
tion at the Saratoga meeting, and referring 
particularly to the proposed dropping of 
the determination of the yield point, said 
that it had been thought best to do this 
believed that vith the 


specified chemical and physical qualities 


because it was 


the vield point would be at a satisfactory 
altitude, the committee feeling pretty cer- 
tain that with steel at from 45,000 to 8s,- 
ooo pounds per square inch ultimate 
strength, the yield point would be about 
half that amount, and could be assumed to 
be satisfactory. 

The paper was vigorously discussed by 
a number of speakers, both by written dis 
cussions, which had been sent in, and 


orally. Mr. A. 


cussion said he believed the determination 


Jement in a written dis 


of the yield point ought not to be aban 
Walter 


Henning’s criti- 


doned, as it was important. Mr 
Flint believed that Mr. 
cisms of the proposed abandonment of the 
determination of the yield point were well 
founded, and that this determination 


should not be dropped. Prof. L. S. Ran 
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dolph criticised the mixing up of st 
castings and boiler plate in the report, a1 
finally maintained that the determinati 
of the yield point should be insisted upo1 
Mr. Henning presented a written discu 
sion, in which he gave the history of tl 
derivation of the committee’s 
called attention 
lieved indicated that it had been copi 


report 
to points which he le 
from the work of a previous committ 
without due consideration of all the point 
involved—such, for instance, as the in 


clusion of specifications for sheet ste 


down to % inch thick, which he said wa 
due to the fact that the original report i1 
cluded tank plates. He called attentio: 
to a number of other points in the report 


which he considered to be absurdities, and 
finally read from authorities and other 
wise endeavored to show that the dete: 
mination of the yield point in such test 
was a vital necessity, and that it would be 
distinctly discreditable to the Society t 
adopt or recommend a method of testing 
which omitted this important feature. 
Upon the conclusion of Mr. Henning’ 
remarks, Mr. Christie, of the committee 
moved that the report be referred to the 
committee known as “Committee No. 1, 
which is understood to mean that this com 
mittee will have authority to go over the 
whole matter and to revise it. It was s 
ordered, which practically disposed of the 
report for the present, although after that 
Professors Lanza and Carpenter expressed 
their belief that it would be 
drop or to omit the determination of th 


a mistake t 


yield point, the general sentiment of th 
members seeming to be that the yield 
point should be determined in all suc 


tests. 


HISTORY OF THE SOCIETY Ti BE PREPARED 


At the conclusion of 


Supplee moved that a committee be ap 


this discussion Mr 


pointed by the Chair to prepare a full and 
complete history of the formation of the 
Society and the important things that had 
been done by it. He mentioned that the 
Society was approaching the twenty-fifth 
year of its existence; that he had found in 
investigating the history of similar socie 
ties in Europe that it was in some cases 
extremely difficult, if not impossible, to 
find out any of the particulars regarding 
what was done and by whom it was done 
at their formation, no systematic records 
of such things having been kept and the 
members who were cognizant of the facts 
at the time being now either scattered or 
He believed that now while 


passed away 
done the Society should in 


it can still be 
some way place a connected history of its 
organization and existence on record. Mr 
Hunt, in seconding the resolution, referred 
to the possession by the Society of a good 


many exceedingly interesting relics an 


other things pertaining to the history 
engineering, such, for instance, as a por 


trait of Ericsson, which was obtained 


a very interesting way and is one of th 


very few good portraits of him now 
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xistence. Also a table which was use 
y Fulton. He believed t the propos 


uistory should include 


ings SO I i ¢ men ¢ Ss Vvho alt 
1 } 

sit the Society's se woulda De 

ippreciate them. His _ suggestio wa 


idopted, and it was voted that such a com 
mittee be appointed 

The preliminary business having bee 
lisposed of, the 
the presentation of the first paper on th 
program, entitled 
THE MATTER WITH 
Work? 
By Frank Richards 


1 
} 
I 


Is ANYTHING 


In this 1e author 


J 


paper t 





show that the Premium Plan is essentially 
the same as piece work, except that it 1s 
not so fair to the workman because does 
not pay him a ut m price per 1 of 
work done regardless of output. He says 
‘It cant fail t stril the observer 

once that in the premium plan the work 
which is done in the earning of the prem 

um is straight, absolute piece work. The 
name cannot disguise it If in 


making the premium plan bargain the 


proposition were made to the man to first 
do his allotted quota and be credited with 
his day’s wages and tl then he should 
go to work by the piece for the remainder 
of the day at one-half the day rate, that 
would be the premium plan in every pat 
ticular 

He then declares it would not work in 
other trades such as shoe manufacturing 
hatters, etc., and says that piece work in 
those trades brings the litimate pos 
sibilities of economical produc 1 as com 


under the 





it applied to bricklaying, indicates his be 
lief that such an application of it would be 


an absurdity, and says that in 


shops in New York State alone two dete 

mined strikes were made against during 
the past vear and that therefore in its 
practical working it cannot be a _ thing 


which the men can 


accept or dec] ne as 


1 1 
} 


each individual may choos 


“So far as it is possibl honest 


prices, and to maintain them there as long 


as it is just to both sides to do so, it can 
be done as well with straight piece work 


as with any premium plan, 


For instance, I have knowledge of an 
establishment in the machine line, whose 
identity I must not disclose, where 1,500 


men are employed and where piece work 
prevails in all departments, so that 90 per 
cent. of the productive wi f the entire 
establishment is done by 
it may be said of 
there is no cutting of rates there, just as 


truly as I suppose it is ever 


where the premium plan is in 


prices when made run for a vear. They 


are not arbitrarily imposed by the em 


ployer or his representatives, but are the 
* Copies of any of these papers may be obtained at 
small cost by addressing the Secretary of the Society, at 


12 West 31st Street, New York. 
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me way Che works 
I d tl 

p V¢ S r np! Ve S ¢ 
than y eré ( re 
ment [t { done 
which come ha urd 
to offer the m f s fo 
doing it With either f remium 
plans doing b in ew f in 
creased ind educec cos I 
unit, and wv piece < prices adjusted 
to precis he same price per piec« r 
nducement ie rker t crea his 
output st turther m be gr inder 
the piece-work than under the premium 
plar Che guarantee tl rices n 
ve cul precisely S ipplic b] to piece 
work as to the premium plan. The e! 
has S tely no monopoly of honesty 
n issu Ol pl ntenance \ 
more than t With equal tempt 
{ 1 t Cc iT \ sal mal 
nature in the bos he « ces of cutting 
will average pr« r equ 

ll pap ( é \ de 1 
that piece work is advancing on its met 
and is becoming more preval espe 
n Ta d Pp 

1] yrresented the Y pt 
son by the reading of wl was practically 
al t pape ing’ W 1 tiie etnics of 
ployee, citing tay ible results l 
been ) ed by day w 1 by piece 
MW re I¢ I & » ( ( W y I 
the variou ystems of shop management 
nd of p ent that had been exploited 
is “quack methods” and the promotet 
is “gq He expressed the belief that 
he ™m t cre 1 ible ng do e DY Mt ( 
negie had not been in the « shme 
of libraries 1 the b g, as p 
posed, of a great engineering headquarters 
but in the fact that he had made work f 
many thousands of m who would n 
have been able to make for themselve 
his statement seeming t e based upon 
tie de I had t been Tor Ml Car 
negie America would ve used far les 
ste than has used conclusion whicl 
of course ere is ab ely no evidence 
to sustain 

Mr. Harrington Emerson, in the d 
sion of the paper, first related the method 
pursued by himself in preparing the d 
grams and discussion which he presented 





and remarked that the author of the paper 
had had abundance of time to prepare fo 
its presentation, had every opportunity to 
rehearse his presentation of knew how 
much time had been ened to the pre 
sentat i papers ve that it had 
taken him 21 minutes by the watch to pre 
sent his paper It the tore seemed to 
hi tha the vuth iT ] I If needed some 
uch system to he applied ] S WOrkK s 
had been applied by Mess Gantt, Taylor 
ind others to shop processe rema 

which raise¢ laug Mr. Richards’ ex 


\ 
pe \ 
wl 
© 3 £ 
\ 1; ff 
\\ iT 
, 
p ‘ 
\y i IX Ly 
( 
\\ a 
piece I W t 
esti ted . \ 
ty eplie re 
( re l t W : 
n 1 \\ oO 
p ic¢ | r \ ¢ 
the man who | 
wi ( ¢ eq c 
WOr d P 
I Mr. G 
t C stated ; 
1 T 
Nn ¢ 
) 
1 
r 
( i 
1 p ; 
' 
ecified ie W 
» 
Reter { 
\ " 
Mi k 
W ¢ 
Lil Wi \ \ 
Lent Ra 
S all CX ( 
oT wu CW (a 
{ 1) T 
had ‘ 
tel ‘ 
ud ‘ 
the 1 t r 
nd 
ind ‘ 
ecn ( 
thy CS , \\ 
\ { { A 4 
! li ¢ 
ed ( jo n 1 
ding f the two « ' 
OW W !) 
hat the practi ( ; 
( tT? 
Mr. 7 
no quarre etw 
[uc 





nd related an instances of a super 
dent of a Cincinnati who, wl 
d been making higher 
proposed to re 
h rate Phi Wa remol 


by other manufacturers 


beheving that it would tend to de 
confidence in the wood faith of 
nufacturet generally regarding — the 
emium plan, and this superintendent wa 
vn that the action which he proposed 
take would be very likely to make much 


ble, not only for himself but for othe 


utacture! n Cincinnati who were us 


system of paying wages Le 


to the 


nye th cl lli¢ 


fact that a resolu 


| attention 


n had been adopted by the International 
\ iation of Machinists declaring that 


fter the first of next July all systems of 
except straight day worl 


referred to Mr 


two strikes that 


ving wages 
retired lle 
statement about 
New York against th 
said that as he hap 


' 
nN place in 
premium plan, and 
intimate knowledge of thes 
| 


belie, Cad 


pened to have 
have beet 


had 


they would 


more bitter gainst piece work 


t been in use 
Oberlin Smith inquired about the appli 
ition of Mr. Gantt’s plan of determining 
osts ina shop in which a great variety of 
chines were built and not in sufficient 
time to reduce it to a 


basis Mi 


} 


movers at one 


Taylor an 


nutacturing 


best reply to 


relieved the 


t would be found in Mr. Barth's paper, 


vhich was vet to be presented In fur 
er discussion of the matter Mr. Taylor 
1 it had been found, much to the sur 
prise of most people, that it was much 


s1eT to determine accurately the time 


it would be required to handle a 


piece 
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shop management and 
covered such 


discussion of them in 


was practicaily 
quently, as the writer 
going ove the ub 
many oO the lost 


papers were n 
The author 
meeting and proceeds 
papel 
reference to the 


them Phe 
app! 
methods to the offic 


Phe author presen 
erred narticular! A 
I¢ ( particulary 
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which diagram also gives the amount of 
each month’s bill directly from the watt 
meter reading 

The paper concludes with a table in 


which a comparison is made of the month 


charges for varying consumptions of 


power by the usual method and by the one 


While the averages are sub 


| ( yosed 

tantially the same, the charges for dif 
ferent amounts .of power consumed are 
metimes greater by one method and 
ometimes by the other, the charges by 


however, consistent 


the old 


new method being, 


with one another, while those by 


method are not 


Mr. Hale pointed out in his discussion 
that the difficulties to which the author 
referred were largely imaginary, as they 
were overcome by provisions in the con 


he purchaser in no case 


tract by which t 


paid less for a given amount of power than 


that due to the next higher rating. In 
other cases interpolation was used for 
amounts of power between those men 


ates, and in other cases the 


tioned in the r 


block system is used under which each 


additional amount of power consumed is 
than the preced 


supplied at a lower rate 


ing amount, the reduced rate, however, not 
amount He 


had 


the highly important mat 


applying to the preceding 


pointed out that the author omitted 
any reference to 
the time over which a con 


ter of given 


sumption was spread. A large amount of 
current consumed during a small portion 
of the day was far more expensive to the 
producer than the same amount of current 
a longer portion of the day 


the 


spread over 
rhe 
the one in common use was really but one 


method described by author as 
of many 

In the rejoinder, the author pointed out 
that 
they related direct 


his strictures were justified because 


ly to an arrangement un 


der which large amounts of power are 


supplied in cases within his knowledge. 


The next paper taken up was entitled 


Tests oF A CompouNp ENGINE USING 
SUPERHEATED STEAM 
By D. S. Jacobus. 


This paper describes and gives the re 
sults of a test of a Rice & Sargent engine 
at the Millbourne mills, Philadelphia. The 
steam was supplied by an Edge Moor water 
tube boiler, the superheater being of the 
Schmidt type and separate from the boiler. 

The tests show a water consumption of 
474.5 

horse-power, 


pounds at horse-power, 
420.4 


pounds at 276.8 horse-power. 


9.70 9.50 


pounds at and 9.70 
The steam 
pressure was 140 pounds at the throttle, 
the degree of superheat ranging between 
350 and 400 degrees Fahr 


In the discussion Mr. Rockwood pointed 


out certain difficulties connected with the 
regulation of superheaters to avoid the 
burning of themselves or of the engine 


Mr 


a description of it and said that the man 


Rice, the designer of the engine, gave 


agement of the superheating apparatus was 
No special diffi 


really a simple matter 
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found after a 


suitable oil had been obtained. 


culty with lubrication was 
In reply 
‘ 


to a question regarding the application of 


superheated steam to existing engines 
which had not been especially designed for 


it, he 


tures above 500 degrees Fahr. were apt to 


said that in such engines tempera 
give rise to trouble 


Following this cam«¢ 
TEMPERATURE CURVE OF 
ANHYDRIDE. 

By Edward F. Miller 


This paper gives the results of 


PRESSURE 


SULPHUROUS 


an in 
vestigation of the properties of sulphurous 
anhydride similar to those on which the 
tables of the properties of saturated steam 
The 


have been 


constructed results are 

given in both tabular and diagrammatic 
form. 

Of this paper there was no discussion 


ind the program was continued by taking 
up the 


CONSTRUCTION AND EFFICIENCY OF A FLEM- 


ING Four-VALVE ENGINE DIRECTLY 


CONNECTED TO 400-KILOWATT GENER 


ATOR 
By Benjamin T. Allen 


In the words of the author, the purpose 


describe the general 


the 


of this paper is to 


construction of, and results obtained 
from a new type of four-valve stationary 
the 


that 


engine, efficiency of which seems to 


exceed obtained from much more 


elaborate constructions. The machine was 
designed to obtain not only the highest 
efficiency, so far produced, but also to ac- 
the 


variations of load, these latter conditions 


complish same results under wide 
being usual in the majority of cases. 

The object in view in the production of 
this the the 


advantages of the most economical slow 


engine was combination of 
speed Corliss engines with the very desir 
able features of compactness, better rota 
tive speed, closer regulation and the more 
efficient methods of lubrication possessed 
by the high-speed automatic engine. In 
order to realize the economy of steam con- 
sumption of the best Corliss engine prac- 
tice, the sharp cut-off and more perfect 
steam distribution attained by the use of 
vacuum dash-pots and other accelerating 
devices common to Corliss engines was at 
first considered absolutely essential, and in 
the earlier stages of the development the 
best forms of these devices obtainable were 
After 
was finally found that by substituting, for 


used. exhaustive investigations it 
the detachable form of cut-off, a peculiar 
arrangement of bell 
satisfactory amount of acceleration could 


cranks and levers, a 
be given to the valves at the points of ad 
mission and cut-off, and this by angular 
motion only, and unencumbered by elabo 
rate cut-off devices. This accelerated mo 
ob 


tained by making the steam valves triple 


tion, combined with the advantage 
ported, produced a more satisfactory oper 
ation at higher speeds than was possible 


with the other devices, besides being ab- 
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solutely noiseless in operation and requi: 


ing less care and attention tor mainter 
ance. This form of valve gearing, being 
positive in action and dependent upon 
variation ot the travel for the different 
grades of expansion, made the use of tl 
shaft governor possible, with all its acer 
ing advantages of speeds and regulatio1 
he resulting engine has a nominal c 
pacity of 500 horse-power at a speed of 15 


revolutions per minute, 150 pounds pres 


sure at the throttle and 26 inches vacuun 
The dimensions of the cylinders are 15 
ind | 27 inches. The cylinders a1 
< 1 4072 DY 27 Inche le Cylinder a 


not jacketed, but a reheating receiver 
used. 

trials, 
length 


Following 


The engine has been tested, the 


under different loads, ranging in 


from two to five hours only. 


are the leading results of the trials: 





St H.1 
Gage pre re pound Horse-power I ling 
at throttle Total i 
89.72 87.07 
129.9 321.54 13.59 
149.4 348.28 12.33 
152.0 501.55 12.60 
153.0 553-49 12.73 
[hese results are certainly remarkable 
especially under light loads. No explana 
tion of them is given, not there any 
satisfactory illustration of the engine, the 
only illustration being a half-tone, from 
which nothing but general constructive 
features can be obtained 
In opening the discussion, Professor 


Carpenter doubted if the tests were sufh 


cient to establish the water rate claimed 
He made some remarks regarding dia 
orams laid out to show the relation be 


} 


tween the total horse-power and the tota 


steam consumed in a under 


gviven engine 


various loads, and exhibited by a 


. ss 
sketch 


upon the blackboard the character of the 


curves obtained. In the case of throttling 
straight line, 


the 


engines the curve is nearly a 


whereas, with automatic engines, line 


is curved, cro the corresponding 


sing 
straight line for throttling engines of the 
This had 


connection 


same size in two places been 


observed repeatedly in with 
tests of the experimental engine at Cor 
nell University, which had been tested both 
as a throttling and as an automatic engine 
He the fact the 


tests reported in the paper the steam pres- 


remarked upon that in 
sure was reduced at low powers, and he 


the 


uniform consumption of steam per horse 


considered it probable that observed 
power was due to this fact. 

Mr. 
gine was one of many of this type having 
had 


Rockwood remarked that this en 


an exaggerated cylinder ratio which 


given good accounts of themselves. Twelve 


years ago no one wanted this type of en 
gine, but it has established itself as pos- 
sessing substantially the same economy as 


triple-expansion engines having the same 


e high- and low 


ratio between tl 


pressure 
differ 


ence between this engine and others of its 


cylinders There was no essential 


class which have been tested, except that 
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t kad a shorter stroke and a higher rota 
ive speed. His observations had corrobo 
rated the statements of the author that 
nere was no discoverable d fference in the 
team consumption between one-half and 
full load—the curve representing such tests 
eine always I Regarding the nerits 
I iong ind s] stroke engines 1ere 
plenty vid ) OW ‘ 
short-strok« S he 
ng-stroke engi 
Mr. Kent pointed er CO! 
ned no | | ) el 
rit ne i ‘ i not 
IT¢ I o 
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6. Thed t work 
7. The dept f the cut t iken 
8. The feed to b ( 
9. The cutting eed 
10. Th ng pr | 
1! The need ( nbin 1 » be use 
to give at the imi proper cut 
ting speed and the | sure quired t 
take the cut 
12. The stiffness of the w 
All of these vat bles except the la 
yne, are incorporated in the slide rule 
which, when the work is stiff enough t 
permit of any cu 


th the pulling power of the lathe and 
+} +} + ‘ 
strength otf the ) y be manipu 
| by a person wh e slightest 
ical judgmet n the matter 
vl is vet, whe er t wo! 
f enoug f this, « 
¢ to « ul < \ ¢ I 
1 f ) ti é 1 
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hatt rough nnecting dl Ch 
il ire a combination of poppet and 
) ) Valve ind ire opel ited im a cle 
.. a , : ' . , 
cided) ve narner directly trom 
working be ‘ Ww ccentrics or cams 
1 , ' ' 
Phe ! ( ¢ ot ( reieasing Vp 
vith dash-p struction that ap 
1 ‘| ’ y ( vii Ve be CV et 1! vel 
ittent nl to he 1 
: : 
hens ‘ v ( from Na I 
hace ind ikke ove f eu rot 
y] h h Cne ine ] ( ( « il 1 end 
| rh | \ is applied 
bla furs lowing engine, but 
P ae 
rT ppea | Miped ie 
] wm ¢ ] 11 | ) 
The «| 11 nl \ pene ly Prof ~ i 
1? wt : , | +] i ined mnt 
We’ ( ’ Te Cc ’ ‘ Very Commo 
designate f ernal combustion et 
he BT l Plo dom CMe ind to thre 
lea nat it i mm Wa iccompant l by 
Now oO } } due to the explosi 1) rt 
1 at ' 
iw chare So tar from these ideas being 
ue, he considered that there is less sud 
; a ; 
denne of action m this class of engine 
han im the steam engine By means of 
diagram thrown upon the screen le 
howed the fect f the inertia of the re 
ciprocating pat ft this engine in modify 
ing the pressures upon the crank pin, the 
1 7 
resulting curve howing at least as um 
form a degree Of pressure as WwW nitd T 


obtained in steam engin 

Mir. Bo HE. Thwart. of London, England 
vas then introduced and said that he wa 
not prepared to speak at length on the 
ubject, but had promised to contribute a 
paper upon it for the next meeting. He 
regarded thre term explosive engine” is a 
nusnomer It nught have had a certain 
legree of appropriateness in the early days 
the free piston engine, but it had 1 
ippropriateness now Regarding the sug 
gested use t 114 hau PQases rt 
cnginn ing blast-furnace gas for heating 
thre blast he did mstdet feasibk 
as the amount of le nd the tempera 
ture available we mal] The trou 
bles arising fi n the dust if blast-furnace 
gas had now been completely overcome 
Referring to the utilization of waste as an 
engineect problem garded bla 
furnace gas a next » water power, th 
ereatest an ) ‘ mg yx ential muures 
1 Powe 

Mr. Euhling emphasized the importance: 
of Dlast-turnace @as as a source ot powel 
\ veat ie lhe had made al calculation 
howing that at the then rate of produ 
tion of pig iron, one and three-quartet 
millions of horse-power were going to 


waste in this countrys Recent ot 


revistons 


these calculations showed the estimate t 
he too low His present estimate is that 
for every ton of pig iron produced per 
hour 840 horse-powers are going to waste 


these figures referred 
he 


said that they were based on an assumed 


On being asked 1f 


to theoretical or actual horse-powers, 


etherency of 25 per cent. in the engine. 


He regarded blast-furnace gas as an ideal 
tuel f 


combust 


1r internal Its 


on engines 
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ow capacity in heat units of combustior 
< largely neutt ilized by hi educed 
amount ot air necessary to tse 

Following the reading of his pape 


ident Dodge 


Sweet, C. W. Hunt and Supplee had beet 
pointed a committee to prepare a | 
y of the organization and early day f 
he Soctet ogeth with an account of 
( orica ely . ind ther ( I 
! I w lie l POssesses 
1 lie le N paper it Was 
STANDARD UNIT OF REFRIGERATIO 
[3 / ( rVIS Itla fa, (sd 
\ttention is called in the paper to the 
extensive employment of mechanical re 
frigeration, and especially to the rapid in 
rease 1n its use in the last few vears. The 
writer, an expert in this line, says. that 
sooner or later it will be applied to ou 
dwellings and public halls not only to re 
place the ice in the refrigerators, but t 
furnish also cooler and better air in the 
hot season of the year Phere are thou 
sands of refrigerating machines im use, and 
vet no standard unit of refrigeration has 
beet established Phe work accomplished 
in melting 2,000 pounds of ice at 32 de 
grees Fahr. into water at the same ten 
perature has been tixed at 284,000 Brittsl 
thermal units, and that ts all, and even this 
‘annot be properly applied Pwo tons ot 
ce melting are roughly considered to 
equal one ton of tee making, although the 
former requires 568,000 British thermal 
units to 420,000 for the latter Phe South 
ern lee Exchange and the Ice Machine 
Builders’ Association having appointed 
committee for standardizing the propor 
ons of the machinery and apparatus em 
ployed in retrigeration and to assist in 
stablishing uniform regulations, the mat 


brougl before the Society in this 


ter 1 hit le 

paper to vite their ¢ operation he 
conditions ot mechanical retrigs { n and 
the modes of computing the efficiencies 


ire discussed, the paper concluding with 
ugeestion that a committee vin ip) 
vommted ne of member t tl So 
ciety actually engaged nm retrigerating e1 
vineerimng to ce pn t< vitl he othe 
hodies interested for the sole purpose of 
establishing a standard unit of refrige 
ion 

\t He ComciusloOin of © i ne I ( 
paper the president announced tl ut 
recent meeting of the Council t OMe 
had been appointed n accordance w hh the 
recommendation made a he close of the 
paper 

Phe need of such a committee was et 
dorsed in the discussion by Professors 
Reeves and Jacobus and Mr. Voorhees 
Professor Jacobus pointed out that the 


committee would lave two things to con 


sider—a standard unit of refrigeration and 


a standard method of rating refrigerating 


machines Of these the former was 
comparatively simple matter while the lat 
ter Was not 

At the conclusion of the discussion of 


his paper the president announce: 
portrait bust of Captain Ericsson, 
had received the ipproval of Mr f 
son, had been pres ed to the So« \ 
Prot ssor M iIpes 
\ Serres DistTitninc Apt i ) 
} I] / | Goss fin 
Ch paper give ery ip 
scription ot a dis ru paratu 
ng of a succes on t cl bers 
of which the liquid to be D ed 
cessivelv raise ¢ el Ire 1 
but the first of whi ‘ por 
occurs, the p nuing unt 
Wine d ) ] LI supp 
Tt nad 1] he 1) 
produced start ma that o1 r ! 
culation pa ng t nbers u 
ly, giving up yortion of heat ; 
portion of the r eine ondense 
thereby, unt the end of the series 
condensation is completed. Drawing 
description go into the details of constru 
1Oon ind al Interesting tnalyvs T 
SUCCESSIVE ( dents ot perat t ows 
with in mvestigatiot Ot the econ ‘ 
ttected both detail ind - ( 
The following facts are noted 
(a) Phat th ngomne strea t 
Is. continually creasing temperat 
and that the retur urrent of 1) 
mtinually diminishing = in mperature 
the arrangement being st that it 1s 
tire ly possible to have ixed caitt 
between the heating medium and ‘ ‘ 
um to which heat 1D 1 tl Te 
ill portions t pparat Lise ( 
particular portior t | em ‘ 
fixed temp ture 
ly) 1} ‘ 
trot ( pra { ) t1 i! ‘ 
ind tho vl presented by the 
differenc n tl ciiperature © ! 
tion etweel quid })} ed 1 l 
ndensate ce 1 ae hi lost scf 
be supplied fro } re 7 
' ne more 
(c) It is co , ' 
ture t the disch o* } \ ed 
to approach very early e tempet 
* the supply sO, t cle nk 
trons e approached idia SSeS \ 
" dit lin shed | t he ( SES ! 
mT t these C4 1 Cast it < t] 
cycle of the app s is ximunt 
eMmectency 
Che weight t wate dis ed t 
pound of saturated ste supplied ft 1 
the source ot heat f in pparatus t 
high pressure tv Ss given S238 pounds 
with three chambers and 7.6 pounds with 
ten chambers \ half-tone shows a seve 
chamber apparatus — whicl practically 
demonstrated the operations as described 
in the papel 
Phe discussion of this paper was cor 
fined to answers by the author of ques 
tions which were asked regarding the es 
sential difference between this and tl 
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iu tiple effect Val ting appal . sed quired for operating 
connection with sugar manut 1 nd advantage we tales , a ; - 
Phe next paper was ame motion for t ; a 

\ Motor \ND Ark Ham \ \RA Pe papel SCI cs ( itl t 


rus AND MerHops ror TI Y ru ( ( . 


Phe author of tl yeapoe nei - 
f mMpre ‘ 
charge rt test oT it 
Chicago, Burling & Ou R ; ‘ 
Company, I \uror: l] 
lescribes the app s 
mployed | cs o = 


‘tained - es ! t The Proposed New British Duties and American 
ne or tv e Cou ( te Trade. 
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yranch of the 
that 


engineering trade the opin- 


wherever an_ article made 
better 


England, a 


mm 1S 


abroad 1s than the same article 


made in 1o-per-cent. duty 
would it prob- 


If, on the con- 


Cx lude it, 


ibly diminish 


would not nol 
its sale here 
rary, the article can be made here equally 


good, then it would undoubtedly exclude 


the foreigner The crushing and grinding 
iachinery section expects to be largely 
efited. Make say that they have to 
1y 40 to 50 per cent. duty on such ma 
hinery dmitt e to tl United 
State \n ca Indeed ic of 
Imm een contemplating having all 
| nthe S in ir ¢ ] 
litior pp » Germany, where they aré¢ 
pe ) e tl n 1 
dl | y di ( 
icl Br h eng 
{ 7 ( | r 
T \ | ( 
er 
bb | 
I 
| 
' d = i 
} ‘ ( 1oO-pet Cl { | \ ild 
rt | e [English produ 
t ( ‘4 Or id 1 
uly t Crow nd ¢ countrie 
The ral effect (in thei idgment ) 
muld b ery benefi » the United 
Kingd W ld | ( double ap 
lication the import duty would en 
ible d nd decaving industri ( i 
tablished and would give extra gor t 
ther ranch of lanufacture Un 


loubtedly the genera ffect of 


preteren 


il tariffs would be to conserve Brit 
trade, which cannot, under trades union 
m, compete with foreigners \nother 
be the gaining of confidences 


ffect would 


yy manufacturers and capitalists in the 
United Kingdom It is often said that 
English engineers do not keep their plant, 


turn out 
What 


Statement 1 


tc., up to date to enable them to 


work at the lowest possible price 


‘ver truth there is in this 


argely due to the feeling among manu 


facturers and capitalists that there is no 


stability about most ordinary trades which 


are in competition with the rest of the 
world. The home market is not in any 
way assured to the home producer; while 
if by any rearrangement of fiscal duties 
such uncertainty could be removed or 


minimized, then large sums of 


that at 
could be 


largely 


money present go abroad for in 


vestment utilized at home in 
sritish industries 


These are briefly the ideas of most Eng 
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lish business men and manufacturers on 


fiscal reform as at present agitating the 


public mind of the British Empire 
London F..c. 
An anonymous benefactor has given five 


radium, worth $3,000, to the 


Hospital] 


grains of 


London Cancer Here is a 


field for philanthropy 


Letters From Practical Men. 


Measuring External Screw Threads with the 





Micrometer. 
| \me n Macl 
\t page O4 \I W ( l C es a 
ae , 
et ( \ ( 
I \\ 
= 
3) 
} 
ANU / 
\ Ss 
jf 
“~T 
OM ED BR MEA 
has come » be one ot tl st universal 
iethods in use. Since be g acquain 
ed with it and learning its efulness, | 
have used it successfully on ivailable 
work, but find it very onvenient to hold 
three wires, a screw plug and the microm 


eter calipers all at once. | c: resist 


the temptation to suggest a slight improve 


he micrometel on 1 


ment, by placing t 


stand with three legs \ hardened and 
lapped disk is screwed on top of the stand 
in place of a micrometer shoe, as it gives 


a better measuring surface and is easier t 


handle. 


In shops .where the work done is of 
great accuracy and only the practical 
minimum limit of error or variation is 


allowable, two sets of test measures should 
be provided, one for general use and the 


The 


micrometers should be given to the 


other for occasional reference only 


new 
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most skilled workman for use on the finest 
work only, while those micrometers whicl 
have become worn or are, to a certain ex 
tent, inaccurate, should be used on work 
in which a limit of error is al 
lowed a 


greater 


MoNRAD 


The Speed of Emery Wheels in Prussia. 
Editor American Machini 


I notice at page 





the speed of emery wheels which is al 


lowed in Prussia. On reading is we 
once applied to the auth t scertall 
if there were really any restrictions in thi 
matter. You will be ested to know 
that there ire 

the speed at b 27 
iuthoriti 

vhich they | 

ory inspect Chi , 

ws 


= 
| 


AANA PTAA VN 








J 
| 
= i 
— ] 
/ 
RING EXTERN EW HREA 
» be run faster than 15 met per second 
[2,950 feet per minute] wheels witl 


vegetable binding not faster than 25 meters 
per second [4,920 feet per minute]; wheel 


with convex sides run up to 35 


meters per second [6,720 feet per minute 

new wheels without any marks on then 
from the manufacturers in respect ul 
face speed or binding material are ad 


vised to run not more than 15 meters per 
second 
You 


of the grinding machines will not be re 


2,950 teet pel! minute 


will see by this that the 


of good construc 


stricted if the wheels are 
tion and properly marked as to speeds an 


binding material. I the authort 


suppose 


ties thought best to give out these in 


structions, 2s they find so many wheels o1 


market without marks and about 


there c 


the 


which, of course, uld be a grea 


deal of uncertainty 
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I think probably your readers will be in 
terested in having this correct statement, 
which we have directly from the authori 
iies in Berlin. 

Lupw. Loewe & Co., Actiengesellschaft 
Per H. F. L. Orcutt. 





Bushings for High-Speed Loose Pulleys. 
Machinist : 
had 


wearing out in 


iditor American 

To those 
ugh-speed loose pulleys 
the bore, | 


who have trouble with 


would recommend the scheme 
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Up-to-Date Record Machine Work. 
Editor American Machinist. 


I had heard some astonishing stories of 


record breaking (or making) speed in ma- 
chine work in the West Albany shops of 
the New York Central & Hudson 
Railroad, and, happening to be in Albany 


Rivet 


a short time ago, I took advantage of the 


opportunity to see what I could se« I 


was received with the greatest kindness 


by Mr. C. H 
the shops, 


Quereau, superintendent of 


once 


took me out 











SHING FOR HIGH 


sketch \ 
a phosphor bronze 


hown in the accompanying 


irass, or, preferably, 
ushing, turned a driving fit in the pulley 
drilled inch 
oles staggered as holes 
forced full of 
compound \ 


ub, is first with 3-16 o1 


shown, and the 
Dixon’s No. 690 
small oil hole 


is be st to 


re then 
yraphite 


hould also be provided, as 


1 quantity of oil 


ccasionally use a smal 


hich with the compound makes a paste 


vhich lubricates nicely, even though the 


haft be slight'y cut or uneven. Should 
the pulley heat, ihe mixture softens and 
ibricates without attention 

Bushings made as described, and used 


n an emery-wheel countershaft, have run 


1 


for more than a year with little wear, 


whereas those made brass and 
phosphor bronze withkot ompound 
ad quickly failed 

The compound comes in sticks wrapped 
1 foil It i 
voided will certainly pav for the cost of 


1e job H. E. B 


] 


inexpensive, and the troubl 
: 


Drawing an Ellipse. 


Kkditor American Machinist 
I have seen several methods of drawing 
ellipses in your columns, and send a rude 


simpler method which will 


irawing of a 
be found accurate and convenient for such 


vork. All that 


vent in the form of a circle a and 


is needed isa piece of wire 


a lamp 


To draw the ellipse place the paper « 


o the rays of the light will fall direct on 


t; hold the wire circle between the light 
ind paper, move the loop to or from the 


vaper until the shadow is of the right size 


for the length of the ellipse, and then turn 
to an angle which will give the 
4 half dozen wire 


will be sufficient for 


width 
loops of different sizes 
ordinary work, and 
they are easily made 


OTHELLO ELSPEN 


SPEED LOOSE PULLEY 


and introduced me to the foreman, whose 
name I am ashamed to say I got mixed 


on, and to Mr. Albert H 


specimen of the 


Reese, who is 
loyal, edu 


Norton 


an excellent 


cated, young mechanic whom Mr 


s insisting upon for his grinding work, 
and who is doing the work that I ther 
specially wanted to sec 

The simplest way to tell vou at ones 








Betts 


hout, I believe, any special 
features, he is bor ng steel tires for loco 
motive driving wheel These wheels 


come to the works roughly bored and 


be bored, say, 


faced, so tnat they have to \ 


n diameter. They are 


that 


14 to 3¢ inch larger 
bored accurately to a rod gage, so 


there will be the correct allowance for 


shrinkage when th vheel centers are 


urned 


(44 inches diameter 


W 
ta 
pe 
S} 


tit 
so 


ol 


tires bef 
ictual t 
IO mint 
cupied 
taking 
employes 
a 


idth ) 


ken off 


TY tir 
I t 


eed 


wenty 


TiC 


N1¢ pre 


1 SIX 


re 


fiv« 


I 


174 
These tires 
6 inches 11 
bored and 


24 minute 


work, this 
after day 
have be en 
make s less 


the whole 


tire 18 
sceming 

d securely 
pp Le side 


ughing 


g thar 
rtin 

1 irting 
he too l 


ron div 
sp d to 
with some 
e get the 








» fec) the stimulus and to seize the Oppo! 
UNILN The result here attained has not 
vcen done by crowding the cutting tool 
miy This crowding has had to be don 
vith judgment and with more or less re 


For 


been done on this machine 


instance, the boring of the 


and by 
this man in one-half the time given above 


hat is, the boring has been done in & min 


ites, or the entire handling of the piece 
n putting it on, setting it and taking 
ff has, although done with remarkable 


taken as long as the cutting of 


The 


steels im uss 


ipidity 


the metal simple fact is that the 


] 


tool to-day are ahead of 


everything else and are waiting for the 
and the machine 


rhe 


although 1 


machine-tool builders 


wl operators to catch up boring 


machine in use in this case, 
as compared 


still be, 


strengthened in its drive 


every way an up-to-date tool 


with tools of its class, could and 


loubtless wall be, 


id also in its feed, and then still shorter 
me will be reported not only for the 
woring of tires, but for many. othe 


th 


hat the machine will get hold of 


Che advent of the high speed steel, with 


1 which it implies, another instanes 
f how one thing pushes another I] 
through the hop Phe average gait ol 
© whole shop is mecreased at once whet 
ou have one pacemaker in if Phere 
nother job going on verv near whet 
i tires are being bored, and that ha 


en quickened into a still greater gain 


peed, and | believe the high-speed steel 
nothing to do with it, 
We all 
least have a pretty good idea, how 


should 


hoxes for 


as really 


this indirect 


except 
n know, o1 
] 


long 


Way 


take to bore babbitted half 


locomotive axles. They used 


o keep two lathes going all the while 
m this job and they could hardly keep up 


the Now. the 


! nunute for each box taking the day 


vith demand 1ob is done 


through. I saw one seconds 


Ihis 


nachine, clamping, 


done in 45 


includes the time of putting in’ the 


unclamping and taking 


ut. When they want an odd job for a 
oy they put him at this and he gets a 
ile of them done in a little while. They 


The 


to be bored 1S 


1S¢ high speed boys babbitted part 


1 each box about 120 de 


inch circle, and the boring 


grees Of a 5% 


s done on a planer with a disk cutter that 


takes the whole cut at once. The planet 


has only to make about half a dozen 
strokes on each and the job is done 
Other jobs in the neighborhood are don 


ashamed ot 


to be R 


at speeds that they are not 


and have no reason 





The Durability of Lampblack in Shellac—The 
Origin of Shellac. 


Editor American Machinist: 


Some time ago there appeared in your 
columns considerable discussion as to why 
patternmakers put lampblack in their shel 
lac. Having been a painter in my younger 
days and having some knowledge of pig 
ments, I had an inkling of the reason, but 


[ had no evidence to support my theory 
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| wish now to introduce into the case an 


important witness in the shape of an 


signboard which has been exposed to the 


weather for a dozen year This sign was 
gotten up in the pattern shop and we wert 


bliged to tse 


Che 


eral coats of ordinary brown shellac, and 


such materials as were at 


hand wood Was given se\ 


(pine) 


the lettering was done with “black shel 
lac’ ( lampblack added to brown 
shellac Krom a painter's point of view 


the mission of shellac is merely to seal uy 


thie pores of the wood and act as a support 


for the varnish which is usually applied as 


a finish It prevents the varnish from 
striking in and keeps the pitch from work 
itself resist 
back 


Lampblack, how 


ng out Shellac does not of 


the weather well, as is shown by the 


ground of this old sign 
rhon, 1s almost i 


ever, being a form of c: 


destructible and serves to preserye hotl 
muxed an 


Consequ 


; ‘ 
iw shellac with which it 1. 


wood on which it is placed 


etters on the sign appear nearly 


while Tine weat 
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yint of boiling water, or 1 ounce sa 
3 ounces shellac boiling for 


Aftet 


are dry they cannot 


ammoniac to 


some hours in half a pint of water 


these water varnishes 


again be softened up by water; hence they 
e manutacture of 


ire useful in tl wate! 


proot drawing inks 


Practical 


} 


v all the 


world 
Hima 


re It oozes out of the 


the 
the 


sheliac in 


through Calcutta from 


COMmes 


laya Mountains, whe 


limbs of certain trees, through small pune 


tures made by an insect similar to a louse 


By throwing the twigs into hot water the 


lac’ is softened so that it may be strained 


through coarse cloth. If it drops on to a 


smooth surface it forms flakes or shells 
hence the name shellac If allowed 1 
rip in one place for a little time it forms 
button and known ‘buttonlac 
When the flakes are so small that they fly 


bout like fine seeds it is called ‘“seedlac 


Phe methods of collecting and marketing 
this valuable gum are careless and primi 

\ 1 hie extrem ( nsidering the 
present go price ine the enormous 








\N OLD SIGN 


not only worn the shellac off the back 


ground but has eaten away the wood, so 
that the letters actually stand out to an 
appreciable extent, as shown in the halt 
tone. Now, if lampblack aids in presery 


ing wood against the effects of warmth 


and moisture in the atmosphere, this is 


reason for using it on 


the 


a good 


patterns 


where the warmth is in form of hot 


sand and the moisture becomes steam 


Lampbl: ck adds appre ciably to the body of 


the shellac, so that repeated coats tend t 


fill up the small hollows in the 


In this 


pattern 


the softened 


case may | 


coating 


by heating the pattern over a gas or alco 
hol lamp or, better still, by using a burner 
such as carriage painters have for burning 
the paint from old work. In this softened 


condition the “gum may be removed by 
scraping without injuring the pattern 

It may not be generally known that shel 
lac may be dissolved in water by the aid of 


Use 1 


shellac in 


borax or of sal ammoniac. ounce 


of borax and 5 ounces dry 


SHOWING THE DURABILITY OF LAMPBLACK IN 


SHELLAC 


amount used, there would seem to be an 


excellent opportunity for the application 


of modern methods of production 


W.8. 3 


Marking on Blueprints. 


editor Machinist : 


American 


It is frequently necessary to write or 
draw on blueprints both for shop and 
office use, and one rarely sees this done 
well. There are several solutions sold fot 
the purpose, and a solution of ordinary 
washing soda in water is often used \l 


if these. according to my experience 
run, making the lines and figures unread 
able Chinese-white is kept clean witl 
difficulty and easily rubs off the prints 


Black or red ink alone ts not distinct 


enough An excellent plan is to use o1 


A little 


soda should be dropped in the ink pot 


dinary red ink and soda together 
(an 


experiment will show just how much 1s 


necessary), and the ink may then be used 


in the ordinary way with pen or instru- 
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ie! The resulting lines on the blue shops, and to buy the gears already cut Machine Slides Without Machine Work. 


are a clear light red, very distinct, entails quite an item of expense Editor American Mas 
ible, and, if too much soda has not The writer once saw some spiral gears Of the many \ 
een used, they will not run. Care, how on a gas engine, which had all the appear achine constructior mplest 
er. must be taken to clean.all instru ance of cut gears and were doing then s d nt ti ‘ 
ents after using il Che soda does not work in a_ satistactory manner Phe up en 
irm the ink, which may be used as_ be gears, however, were cast in dry sand, the — pen 
re for everyday work on white papet metal pattern being baked in the sand and f cert Q ‘ 
.. DS then removed by turning out by hand, the dea very mic Su ‘ mn 
seams dry sand mold then being rammed up in monly cast 
Dies for Bending Copper Clips. the usual manner in a flasl sliding t dt ist 
ditor American Machinist The work on these gears being very base ‘ ing 
Enclosed are sketches showing meth light, and in the case of gas engines enta fitting Tr 
1 for forming the copper clip as shown in ing a matter of time only, it is obvious that) = be moved ba nd f rew t 
hig. I It is important that the clip should) the cast gear, after being properly ad dijust t volt ter nsidet 
true circle and correct to dimensions usted, will do its work as well as the best ble planing y casting 
and B. The material comes right for cut gear, and the makers of the small m vhet ' 
ith, is sheared to length and then placed chines which are used so much by the tat luce the exy ) 
groove in die / Fig For th mers throughout the West tor pumping ‘ ‘ 
CT nuld | }) Fectiy 1 fied ‘ 2 ( ‘ 
PH EODOE by , 


/ \ Why Not Standardize Lathe Details? ) » 
" editor American Machinist 
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r 1 Phe ) fi vere g db | 
rT | cent \ c¢ p nte« hardenes , y 
i neve sa ny f them that id BiG. | 
}) ng irc ne enoug do mu iY. o— BE r Ss l 
irm das the pon were ground aft 
irdening the 1 ( end were rign S 4 =e A a 
\ll e chucl nd face-plates could mis 
i 
tsed on any lathe in the shop Phere Wa 
F »> tim lost in look ng tor of! changing the . ee 
late » get 1 do one’s. worl 
i 
ime Mav hint vith, not W o ft ‘ g lig " rie 
FOR BENDING COPPER CLIPS through with the one wanted; neither did Fig. 2 a section t igh t b-ba ind 
very lathe require Te fi nthe thi cr p i Phi 
econd operation One end of the piece 1s long run, that wav was the least expensiv ub-base « tins i 7 watt m 
aced under pin /, Fig. 3. and up to stop | do not see any reason why the m , f vine 
which brings the center of the piec lathes could not standardize th thing thi nd three 1 ; inch tl 
ntral with the fi rming stud H \] In the shop where m now ve have Ww linle 
are made ft mild teel, the vo lathes made bv the me builder and at Wit yal 
unches C, Fig. 2 Fig. 3: die /, Fig. 2 t the mi ( ‘ not take tl rormes 
stud // being rdened Kig. 1 n chucks nor centet here 1 eC} neh radiu 
wn full size j. 4 little difference in then n fad ve have tire leneth of the \ 
Rugby, Engla to use care n x Ps 
~ nixed, as, 1f W ( | ( i ( | 
Cast Spiral Gears. n the wrong pla some damage might b tt fr ding fy isting / 


ditor American Machinist dont We have another lathe of the ime i 1 nt ts lower face 


fo many small manufacturers of gas o1 ‘ze that is so different in these details that and re 


vasoline engines, the matter of spiral gears one would hardly think it to be the same Cold rolled shafting, 2 nches diam 
vhich are used to operate the valve machine. It is not at all convenient to use eter, is cut into suitable lengths, care being 
echanism is quite a serious problem, the one lathe after becoming accustomed to taken that they are straight and true, and 


ost of a machine to cut such gears plac nother, as the tailstock handles turn in these, after being p hed bright, are bab 


ng it beyond the reach of many small opposite directions D. W.R bitted into the channels tn the sub-base, 





1744 


with about '4 inch of babbitt between the 
har and the casting. 


The 


greater 


also is babbitted, but has a 
babbitt the 
casting and the bars, and ribs similar to d 
the 


frame 
thickness of between 
are provided, which, together with 
lips g, hold the lining from sliding or be- 
The frame casting is some- 
the 
latter 


coming loose 


shorter than sub-base, but its 
the 


third of its length, and this travel is not 


what 


travel upon does not exceed a 


very frequent, although the pressure at 
all times is quite heavy. 

In estimating the difference in the cost 
of this arrangement over the planed type 
of the the 
babbitted form is very small, if it is any 


the additional cost pattern in 
thing, and in casting the piece somewhat 
less metal will be required in the babbitted 
than in the planed form. The difference 
in cost of forming the actual bearing mem- 
bers of the two forms is quite marked in 


And the dif 
the 


favor of the babbitted plan 


ference in cost is not confined to 


actual forming of the bearing members, 


but is very apparent in the amount of 


handling required in setting these large 


castings on the planer and in fitting them 
together. My observation of the durabil 
ity of the babbitted construction is that it 
does excellently where the traversing on 
the ways is not very frequent or where 
there is not a great amount of vibration 

C. D. Kine 





The Jone Coal Battery. 


\ new attempt at a solution of the 


problem of obtaining electricity direct 
from coal forms the subject of an article 
by Mr. Hugo Jone in the November 2 
issue of the Western Electrician 

Mr. Jone’s 


hattery of 


invention is 
the 
recovered by the action of heat and then 


essentially a 


which materials used are 
used again, this process being repeated in 
definitely, and the only material consumed 
the 


Ile substitutes tin for the usual zine ele- 


being the coal which feeds furnace. 
ment of primary batteries, the electrolite 
The the 


chemical action in the battery cell is oxide 


heing alkali. result of 


caustic 


of tin, which is removed from time to 


time and reduced again to metallic tin and 


used again as already described. The 
waste heat of the furnace is utilized in 
heating the battery cells, since without 
heat the current obtained from the com 


bination used is too feeble for practical 
purposes. Heated in this manner the elec 
tromotive force of each cell is 1.06 volts, 


the current strength of a cell holding 1 


gallons being about 23 amperes with an 


external resistance of .o2 ohm 

It is claimed by the inventor that in an 
ipparatus of several hundred horse-power 
the theo 
retical heat energy of the coal and the cur 


capacity the efficiency between 
rent delivered would be about 66 per cent., 
though this appears to be a matter of de 
duction and not of test of an apparatus of 
any considerable size 

Chi been 


invention has 


examined by 





AMERICAN MACHINIST 





Drs. Thurlimann and Beyenbach, of the 
Monadnock School of Assaying, Chicago, 
who endorse it. Certain important im 
provements in the battery as described are 
claimed, but not disclosed, on account of 
the fact that 
provements have not yet been obtained. 


foreign patents on the im 





Validity of Eight-Hour Laws. 

\ decision has just been handed down 
by the United States Supreme Court af 
firming the constitutionality of a Kansan 
eight-hour law affecting labor on public 
works. This holding conflicts with the 
position taken in late opinions by the New 
York Court of Appeals, and for that rea- 
son it is especially interesting, since it may 
call for a radical readjustment of views 

There different characters 
which can be borne by eight-hour laws, 


are many 
with a sharp divergence in legal conse- 
quences. On the one hand, there might 
be an attempt to impose such a regulation 
on the shops of all employers, whether or 
not they had anything to do with public 
works. It is to be doubted whether legis 


lation of this type would stand as constitu 


tional in any high American court. To be 
sure the Supreme Court of the United 
States in the case of Holden vs. Hardy, 
which originated in Utah, held in 1808, 


that an eight-hour law on behalf of work- 


ers in underground mines, smelters and 


ore reduction works was a valid exercise 


of the police power of the State. But this 


related to special forms of employment 


where extraordinary measures might be 


justified as necessary to protect the health 
of the persons engaged. 


On the other hand are those instances 


where a State simply limits the hours of 
its own immediate employees. There can, 
of course, be no question that this is 
lawful. 

Between those extremes lies an entan 


f circumstances 


gled field « Suppose, for 


example, the legislature prescribes the 
hours of labor for workmen of a public 
corporation, 7. ¢., a municipality? Or for 


an independent contract 
Or for those of 
an independent contractor with the State 
‘ lf > 
itsell 


whether the 


the empl yyees of 


or with a municipality? 


Again, it may make a difference 


work to be done by, or under 


contract with, a municipality, is of a gen 


i 
eral public nature like a highway, or a 


nature like a water works 


quast public 


local public 
Further, a corporation, such 
as a railroad company, may be subject to 
the legislature from which a 


free 


sort 


dictation by 
would be 
this 


manufacturing c 
Numberless 


complicate the question of eight-hour laws 


ympany 


contingencies of 


and show how unsafe it is to draw sweep 


ing inferences from the decision of a par- 


ticular case.* As matter of fact, hardly 
any two cases are exactly parallel, and 
most of those between which we might 
wish to draw analyses are found to be 


widely divergent. 
\ Kansas statute of 1891 reads in part: 
“Eight hours shall constitute a dav’s work 
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for all laborers, workmen, mechanics o1 
other persons now employed or who may 
hereafter be employed by or on behalf of 
the State of Kansas, or by or on behalf 
county, city, township or othe: 


Ther: 


of any 
muncipality of said State a 
are unimportant exceptions to this rule 
for cases of extraordinary emergency, and 
applica 
that 


these are followed by a proviso 
ble, we take it, to the law in general 
the current rate per day wages in the local 
ity where the work is performed shall be 
paid and that persons employed by con 
tractors or 
tion of work for the State or a municipa 
ity shall be deemed to be employed by or 


sub-contractors in the execu 


on behalf of the State or such municipality 

In “The State ot Kansas vs. Atkin,” just 
decided by the Supreme bench at Wash 
ington, it was charged that a contractor 
while paving a street under contract with 
Kansas City, Kan., had unlawfully permit 
ted men to work than 
eight hours a day. This, under the State 
statute quoted from, rendered him liable 
The Kansas Su 
preme Court, in passing on the case, up 
held the validity of the law, although they 
did imply that if the work had been of a 
semi-private character, like a water plant. 
This 
decision ended the matter so far as validity 
of the under the State 
was but 
harmony with the Federal Constitution wa: 


one of his more 


to fine or imprisonment. 


the result might have been different 


law Constitution 
concerned, the question of its 


still subject to review by the chief nationa 


tribunal. In the Fourteenth Amendment it 


is written that ‘‘no State shall make or en 


force any law which shall abridge th 


privileges or immunities of citizens of the 
United States; nor shall any State deprive 


any person of life, liberty or property 


without due process of law; nor deny to 


any person within its jurisdiction the 
equal protection of its laws.” This is 
where the shoe is apt to pinch in such 
cases as that before us. The decision of 
the court, however (Fuller, C. J., and 


Brewer and Peckham, J. J., dissenting), 
is as we have stated 

The full text 
at hand, but it 
theory that all the municipalities of a State 
are the creatures of the State; that work 


of a public character, and does 


opinion is not 
based on the 


of the yet 


is said to be 


for them 1 
not infringe on the personal liberty of any- 
Whether this is uttered in 


one any more 
sweeping sense than the remarks of the 
Kansas court we cannot tell From the 


opinion as delivered by Mr. Justice Harlan, 
the following quotations, among others, are 
given in a news dispatch: 

“It cannot be deemed a part of the lib 
erty of any contractor that he be allowed 
to do public work in any mode he may 
the 
contrary, it 


without regard to 
On the 
belongs to the State, as the guardian and 
trustee for its people, to prescribe the con- 
ditions upon which it will permit public 
No court has authority 
Reg- 


choose to adopt 


wishes of the State. 


work to be done 
to review such action in that respect 
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lations on this subject suggest only con 
siderations of public policy. And with such 
onsiderations the courts have no con 
ern. ° ° . 

‘If it be said that a statute like the one 
efore us is mischievots in its tendencies, 
he answer is that the responsibility there- 
yr rests upon legislators, not upon the 
ourts. No evils arising from such legis- 
ition could be more far-reaching than 
hose that might come to our system of 
government if the judiciary, abandoning 
the sphere assigned to it by the funda- 
nental law, should enter the domain of 
egislation, and upon grounds merely of 
ustice, or reason, or wisdom, annul stat 
ites that had received the sanction of the 
veople’s representatives.” 

In the last three years at least three im 
portant cases have been decided by the New 
York Court of Appeals, which indicate views 
ulmost directly opposite to those of the 
Federal Court in the Kansas case. The 
drst of these was that in which the “pre 
vailing-rate-of-wages law’ was held un 
constitutional on various grounds; among 
thers “because it invades rights of liberty 
ind property in that it denies to the city 
ind the contractor the right to agree with 
their employees upon the measure of their 
‘ompensation, and compels them to pay an 
irbitrary and uniform rate which is ex 


pressed in vague language, difficult to de 


fine or ascertain and subject to constant’ 


hange from artificial causes.”’ It is inter 
*sting to note that the Kansas statute 
juoted above contains a clause of like 
‘haracter to this law 

Shortly after this the New York “cut 
tone law” was overthrown This was 
in act prohibiting the use on public works 
if stone dressed or carved outside rf the 
State. It was held not only to conflict 
with the interstate commerce powers of 
the Federal Government but to be objec 
tionable for much the same causes that 


had invalidated the “pre vallin 


” = 
vages law 
Within the present year a decision ha 


1 


ven rendered in the case People vs 
Orange County Construction Company, 
which invalidates a New York penal eight 
1our law not unlike the Kansas one. The 
cause of action in this case arose in high 
way work under a contractor with the 
The force of the deci 
+7 


County of Orange 
ion 1s increased by ie fact that the court 
seems to regard it to be correct ever 
should the contractor be regarded as per 
forming work on behalf of the State ir 
general. The learned judge who delivered 
he prevailing opinion lays down that the 
iw in dispute arbitrarily discriminates be 
ween persons contract with the State 


ind other employers, thus violating the 
provisions of the Federal Constitution for 
bidding any State to deny to any persor 
within its jurisdiction the equal protection 
‘f its laws 

That this position is not without impor 
int qualification may be judged from the 


following remark in the same opinion 


AMERICAN MACHINIST 


Now while, as I have said, if the State 


itself prosecutes a work it may dictate 


every detail of the service required in its 


performance; prescribe the wages of work 


men, their hours of labor and the particu 


lar individuals who may be employed, no 
such right exists where it has let out the 
performance of the work to a contractor 
unless it reserved in the contract. The 
State in this respect stands the sam 
its citizens. Its rights are just as great as 
those of private citizens, but no greater 
Apparently, then, all that is necessary for 
the State to do is to embody an eight-hour 
clause in the contracts it lets, and likely 
enough the courts of some States would 
hold that a general law has the effect of 
tacitly reading such a clause into contracts 
subsequently made. There is, in fact, a 
New York statute which requires the ex 
press insertion of an eight-hour stipula 
tion in contracts for public work, to be 
civilly enforced through threatened loss of 
the contract and his compensation on the 
part of the contractor who violates the 
agreement. We do not see but that this 
law is in full effect, notwithstanding the 
overthrow of the penal statute by the 
Orange County decisior 

The late ruling of the United State 
Supreme Court must be followed in New 
York State when a case involving it arises, 
so far as relates to interpretation of the 
Federal Constitution, but since the eight 
hour law that was overthrown seems to be 


regarded as violating the State Constitu 


tion also, the objections to such a statute 
might still be fatal. Perhaps if the labor 
umons chose to urge the matter, the recent 


case could even now 


be carried to the United States Supreme 


2’ government, but there is no 
element of autocracy in allowing the mem 

he body politic as free a hand 
concerning those industries which they 
carry on conjointly as they exercise in 
their several concerns Moreover, it 1S 


1 


eminently proper that they shall make 


use of this power to promote labor 
ing conditions which are just and right 
The State should set an example of rea 
sonable solicitude for the fair treatment 
of all persons with whom it has proximate 
or approximate dealings of any sort, 


whether such persons be contractors, met 


har or workingmen, and this obligation 
espec ly heavy from the fact that such 
r ns a irgely its own citizens 
here is one further point t deserves 





Whether a similar statute, applied to 
laborers or employees in purely private 
work, would be constitutional is a ques 
tion of very large import, which we have 
no occasion now to determine or even to 


consider 


$5 
This implies that the invalidity of laws 
affecting hours of hired labor in the most 


comprehensive way t a toregone con 


clusio1 There is probably yet in store a 
sharp legal contest over this point. It 1: 
ho nconcelva tl the x) nion 
will exert their political pow: n some 
State of the Union in the near future, to 
test th practic 1 worl ngs al d legal effect 
tf such a law, more gel 1 in it 
cope. In many trades the results of sucl 


1 statute would not be appreciably differ 


ent from those now secured by the unions 
without laws Indeed tI labor organiza 

ns have so often been successful n 
regulating hours by their own efforts as to 


render them comparatively indifferent to 
the fate of legislative enactments bearing 


on the matter 


Diffusion and Compression of Metal Filings. 

In a paper recently read before the 
Verein Deutscher Ingenieure, Professo1 
Hof draws attention to the fact that diffu 
lid bodice 


} ¢ 


are likely to play a part much great 


sion phenomena in the case of 
er thar 
most are inclined to ascrib » them, the 


formation of the so-called contact miner 


als, as well as the gradual hardening o 
masonry, being in all probability due t 
phenomena of the same « The result 
of experiments mad na great numbe 
of metal filings by meat f pressures up 
50,000 kilogran ire rather different 
according to the ibstance employed. Com 
pressing copper I bronz« 
filings the ithor obtained piece ot 
rather upert al connect n, being readily 
destroyed. In the ca however, of more 
ictile metals or metal] loys such a 
for instance lead or whit iring metal 
xposed to 1 a e author ob 
rved very ditterent phenomena, a pres 
t 50.000 kilogran reduc ng the 
filing to i pert { I geneou piece 
¥ - de a 0 
From the bov expel nts and facts 
inferre | wit] casing pres 
{ the 4 nn 1 \ ‘ the out et 
s an adhe n, gra y reases until 
t transto ‘ nto the latter 
thi being only n increased adhesion 
The author thinks comp d white bear 
ing metal to present many advantages as 
compared with casting filling matrices 
more closely nd tl from the easi 
ne vith w tl ’ coated with 
nickel, copper, ¢ 
Further experiments go t how that 
even iron filings, when exposed to high 
temperatures, are readily soldered to one 
nother, the sar ne true f copper 
filings brought t red | t in opposition 
with the opimior f mat xperimenter 
A G 
A new foundry and 1 ne shops wer: 
recently | r Edison, Ohx 
with religious cer “mone everal hundred 
men and women being in attendance. We 
hope the proprietor will not lo iny of his 


religion in running the plant 
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The Annual Meeting of the Mechanical Engineers. 
In this issue we record more fully than 


usual the business transacted, the sayings 


incidents, at the recent 
American So 


Phe 


all those held in 


doings and 


and 
meeting in this city of the 


ciety of Mechanical Engineers meet 


have been recent 


Ing, as 


vears, was conducted under more or less 


unfavorable conditions all through, on ac 
count of the outgrowing by the society of 
ts normal accommodations. It has a-home 
n name rather than in fact. for its hom« 
little for the accomplishment of 


These 


business 


suffices 


the purposes for which it exists 


uinual meetings of the society are 
Of the four formal 


meetings all through 


business sessions each was held under con 


ditions which no one could characteriz 
as satisfactory. The society must live in 


for the present, and in the meantime 


it would be 


! 
better 


hope 


well to be preparing for the 


in sight It should he 


the 


MmMproper 


Line prepat 
1 


ing to conditions [t 


live up to new 
at this time to say a 
the 


the 


may not be 


word as to the papers presented and 
discussions evoked at the meetings of 
society and which go to make up 
transactions. The 


OocietV are declared to le 


objects of 


ished 
“to promote thi 


\rts and Sciences by means of meetings 


for social intercourse and the reading ind 


discussion of professional papers, and to 


reulate by means of publication among 


t members, the nformation thus ob 


tained.” In many respects the socie 


idvancing in a most. satisfacte 


ry manne! 


It is rapidly increasing in numbers and the 


tandard Gf membership has been raised 
rather than lowered \s to the “social 
Intercourse” the meetings of the society 


are a growing and gratifying success, as 
the increasing numbers of participants are 
generally ready to testify This feature 
may be expected to be further most en 


jovably and profitably developed when the 
accommodations of the new house become 


The 


personnel should be 


available influx of most desirable 


expected to have its 
and elevating effect 


stimulating upon 


the “transactions” of the society, yet it must 
be confessed that no such effect is in evi 
dence. In saying this we are in no way crit! 
cising the papers which have been presented 


Wi 


are criticising rather and entirely the trans 


or the words which have been spoken 


actions which have not been transacted. As 
tranactions of the 


some wl 


a whole, the mecting 


just closed and of lich have im 


mediately preceded it do not compare satis 


factorily with those of years ago, when the 


membership was much smaller than at 


present, although it would be only proper 


to expect a vast improvement. The papers 


should be more numerous and they should 


be more practical and less speculative 


Chey should-tell more of things that have 


been done or are being done. There has 
never been a time when there has been 
so much to tell, and surely there is 


no diminution in the ability or the will 


to tell it. We have had lately perhaps not 


too much about shop management, shop 
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rds, and modes for the 


CCE 


~ payment 


men, but we surely need to consider more 


the work that 1s dene and the means and 
methods of doing Then there are the 
new machines and engines, the new ap 


plications of mechanical engineering in 


every field that await everywhere the tell 


ng, and there is nowhere that the story 


of modern mechanical progress should ap 


pear more fully than in the transactions of 


the mechanical engineers of America It 


must be remembered that not more than 


one-quarter of the membership of the so 


clety Is present at any meeting, and one 


half of the total membership probably sel 
dom or never attends 


still 


any meeting. It is 


highly desirable to make it worth 


while for all these to belong to the society 
They should get good from the society 
somewhat commensurate with the good 
which the society gets from them as hon 
ored and active representatives of Amet 
ican engineering. Of course, the standing 
t the society is now such that the mere 
fact of membership in it is of value to 
most from a business or professional 


standpoint, but this is to be greatly en 
ions of the so 
x records and ex 


the mechanical progress of the 


ig Phe SUCCESSIVE volumes of the so 
ciety transactions should be welcomed 
ind prized for their intrinsic worth and 
for the professional helpfulness. Every 
member should feel that he individually 
s under obligations to his society to help 


will it most help him 


fact 


tas he can, and so 


It is. however, a well recognized 


that mechanical engineers labor under pe 
culiar difficulties in this respect—difficul 
ties not encountered by most others. Most 
of their work paid for by those who 


have a right to say what degree of pub 


licity shall be given to it. It is a common 


xperience to encounter an engineer who 


can and does give you a most interesting 


account of work he is doing, but who can 


because others 


read no paper upon it 

usually not interested in the professional 
side of engineering—have the veto power 
in such a matter The civil engineer’s 


work, for instance, 1s usually something 


which is not constructed to sell nor to be 
» construction of salable articles 
illustrated and de 


It can usually be fully 


scribed witl 


awakening the least feat 
will be 
prejudiced or that anything will be “given 


No mechanical en 
different in 


that anyone’s commercial interests 


away to competitors 


gineer needs to be told how 


‘acter is most of mechanical engineet 


ing work, and this 1s a difficulty that must 


be allowed for in estimating the value of 


the transactions of the society 





Belt Feed for Heavy Duty. 


Most of our readers are probably famil 


iar with the fact that nearly all English 
engine lathes have from time immemorial 
posses ed gear feeds Most of them feed 


by a screw and usually the same screw 


which is used for threading, this screw 
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v ven by «a train of gears Out 
has been to feed by belts usually 
by the lead screw 

s therefore interesting to find that in 


built by Sir W. G. Armstrong, 
worth & Co., Ltd., Manchester, and 
was used in the tests of high-speed 
made by the Manchester School of 
nology, the feed screw, which is with 

he bed of the lathe, 1s driven by 
rm-wheel on the end of the screw, 
worm-wheel is driven by a drop 

turn driven by a belt from 


m the back veal shatt 


ur contemporary, Jhe E:ungines in 
ng of this lathe, says: “It will also 
observed that there is a belt feed \t 


] 


may be directed position of the 


rew; it is about s well placed as 

tor giving a steady pull on. thr 
ind 1s stowed under the front shear, 
well out of the way of chips and 


is driven from the feed cones by 


worm which is dropped by the knockout 
the sual way Phe fa belt 
rr the feed arly wise in 
It hig qqauly i tiie lathe Was 
ected to perf rin Had a geal feed 
employed, the 1 ot doing seri 
damage to some part of the machine 
have been greats nereased Phe 

( s fit ate \ 
sounds rather rious Nn cw rT 
fa lat .\merica uuilders generally 
V¢ ved at tl ( ICIUS1TO hat vhere 
iT¢ » Ie sca ft h oll speed steels 
he heavy s which usually ac 
mpany such use, they n ve positive 
feeds, and the belt feed is being gen 


abandoned for such service 
hus it seems that at least one English 
Ider has from the same premises at 
ed at directly opposite conclusions from 


4 | 


se arrived at by American builders gen 


\nother peculiar feature of the lathe as 
wn by our contemporary is the fact 
though the lathe bed has no gap, vet 
nie sided Carriage is used Phat is to 


CTOSS slick of the Carriage 1s not 


the center but at the extreme left side 


he carriage. Perhaps such an arrang: 
works well in England: we do not 

ve that a single American builder o1 

e user could be found who could he 
nvinced that it would wo well here 
elieve generally 1a he cross-slide 
uld be in the middle of the lathe car 
g oO that tiie \¢ V1 be equa ly lis 
ed ovet he | 1 g i he « ig 
the bed, a it eas me de 

Vv on ft our iding American 
ers the bearing of the Irriage is 


n extended at the left further than 
the right to provide a more equal dis 
ution of the wear of the carriage, tak 
into consideration the fact that boring 
ls usually overhang the cross-slide at 
left and are therefore well within the 
ring of the carriage upon the bed if the 


er has its bearing extended to the left 


rther than to the right. In other words, 
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riage is exactly wrong, 


slide Is not 7) le 1 
carriage it should le 


muddle, rather than to 


has been in this cas« 
Some New Things. 
24-INCH LATHE WITH 
The Tlie s driven 
step con the largest s 


in diameter—with 4-1ncl 


1s connected to the spine 


and the back gear train 


toothed clutch, GIVING 


1 1 : 7 
and «one easily controtie 


shown in front of thr 


turret block is mounted 


place of the footstock 


in the equipment if desired) 


turret is designed especiall 


pipe threads, a lead set 


provided Lo enable the 
properly with the wor 


nexagonal, and measure 


S1Z¢ Ip » JR Inches ¢ 
1s 34 inches long il dl 


the extreme travel of 


inches ; 3.4 nches of 


n rotating the 1 
for he turre oc S 
] j 
regula id os cw " 
— 

Yea>rs ¢ rr a \ i 
cated a show1 il ( 
bed Phe Veal rr 
’ ‘ ] ] 
Nat the pitcl r tin 
turret tools may be e 
means of the lathe carr 
halt o1 me-quartel 

for the turret 1s engag 


by means of an open-and 


by a handle show1 


back of the turret \sick 


\ 
I ( X ~ 
? i \\ 1 
\ \lachine 
ompal (, ( Ix ) \ 1] 
nad \ l { whee 
cast 38 ‘ eter, the 
ne er tsi 





























features mentioned, the 
lar 24-inch machine made by 
Machine Tool Company, Worcester, Mass., 


and known as their extra 
which tool swings 16 in 
riage, has a 2-inch hol 
dle and weighs, with 12 


regular footstock, 6,425 pounds 


RRI 

plat ght enough 
rat wil . ncl \ Che table 
ing in rockers 1 ned together, and 
be tilted 5 degre ickward and 45 
degrees f rward The bas \\ th its doors on 
r side forms a tight box with web 
partitions closely encircling the saw 

per cent t e sawdust, it 








1748 


claimed, is kept together and delivered 
at a hole in the base of the machine. All 
the bearings of the lower wheel have oil 
reservoirs. The loose pulley is bushed 
with bronze and the shipping movement 
is simple and handy The weight of the 
machine is 2,400 pounds 
IMPROVED NOSE FOR BENCH LATHE SPINDLI 
With the form of nose illustrated the 
hardened spindle is readily ground to 
mount accurately the face-plate or a small 
universal chuck, and at the same time the 


overhang of the live center or of work 








La, 
————_ 
FIG. 2 
" 
i 


l Jaw 





ae 


~|_ tlh 


BENCH LATHE SPINDLE NOSI 


gripped in chuck-jaws 1s reduced to a min 
imum. The enlarged portion of this nose 
is tapered outside to an included angle of 
8 degrecs; in the conical surface is milled 
a groove or keyway of the form indicated 


in Fig. 1, and with bottom parallel t 


the bevel surface at the opposite side of 
the nose; hence at the back, where the 
keyway changes its direction to an angle 
of 80 degrees with the spindle axis, it has 
considerable depth rhe face plate, Fig. 2, 
has a taper bore to conform to the nose, 
and is fitted with a round key which, when 
the plate is slipped on and turned to the 
right, follows the groove and draws the 
plate snugly into place The drive is thus 
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taken from the tapered nose instead of 
through the small key inside which fits 
the keyway in the live center shank. By 
mounting the 3-inch chuck, as shown in 
Fig. 3, stock 5¢ inch in diameter may be 
handled, the rod being slipped cleat 
through the spindle. This form of nose ts 
one of the features of the bench lathe buil 


by Hardinge Brothers, 1034 Lincoln ave 


nue, Chicago, III 


BALL-BEARING HANGEI 

In this hanger the shaft is supported in 
a ball-bearing case with a spherical sur 
face playing in a spherical seat formed in 
an outer casing, the latter being pivoted at 
top and bottom in the hanger, as illus 
trated. Thus the shaft, even though 
crooked, is permitted to run freely, the 
half-tone giving a pretty good idea of the 
angle through which the shafting may be 
operated. The hanger is made by the 
Jantam Manufacturing Company, Ban 
tam, Conn 

\ NEW DRILL GRINDER 

The cut shows a drill grinder with de 
cidedly novel features recently patented 
by our contributor, Mr. Corneil Ridderhof, 
Grand Rapids, Mich. The general design 
and operation of the machine are clear 
shown in the cut. Several important ad 
vantages are claimed for this machine, and 
they seem to be well warranted. No spe 
cial wheel is required. The cutting move 


ment of the wheel being across the cutting 


nN 
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BALL-BEARING HANGER 
( stead of m yin ii 
. edge is cut with less pressur 
and the wheel surface is maintained in pe 
fect shape and condition. The equalizing 
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RIDDERHOF’S NEW TWIST 
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a ee 
Ame Vv us 














December 10, 1903 








AMERICAN 
‘ilitating operations, and 
is provided for the head 
high-speed steel are 


feeds of few sizes 


ire as 


neh drills are In at 500 
3 iches per minut 1-il 
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follows: 


Tl 


] 
a 


pel 


s and 
rills 


minute 





elow the spindle which continually moves 
ip and down so that the entire cutting 
irface has equal work to do. As the drill 
be ground is set ina V, the hight varies 
vith the size and the working hight T 
he wheel is changed to correspond by the 
g screw with e hand-w h 
cs | mwe»rs ( eve ] il ( 
e crank wheel. The d1 sition 
favorabl g grinding 
( i n | \\ t < | 
ded ex ' e the g g is 
Vy] 
linetit { 
J 











d Was ( ( 
e temp ‘ S DD 
i away 1 ( er cdg 
on i r v hee 
blue e re \ | re 
le by Wil & AM ( 
irand Rapids, Micl nuilder f 
wn e” dt grinde 
ENTY-SPINDLI 
Che d W wenty-spind 


igh rate of spe 1 s drive ) 
h belt, and provided witl ‘ 
ll bearings. The head carrying 1 


the column automatically; tl 


crew 1s controled 














stable spindles is moved up and down 


boiler 
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modifications 


ot this 1s 


new, though some of the European modi 
fications of the Prony y shown are 
ot S we nown intry as they 
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Jahr \ ! 


ges, 40 1 at the 
) } 
‘ { } te ‘ 
) y 
| ( 
{ ra 
Inquiry for Machinery 
R . ons 
Personal 
rm. § Bs ciated 
\W he f t 
t ) tor I 
f dep 
yresice 
Net ( f whicl 
1 \ (y \\ ~ 
\I |? will be 
< ( lq lat 
1] ’ re on 
1) mbher Loe no 
tt. \l, }? 1 nub 
- og ) mie 
Obituary. 
Dug in sS ( lie d Nn J rsey 
y. De 6 yeal ld He 
ame to count! \ ) Several 
ars ago with | rother-in-law, William 


ckburn Bar 





Commercial Review. 


New Yorn, Monday, Dee. 7, 1903 
Within e past tor ght there has beet 
woticeable hange im sentiment among 

machinery met Pre yUIS the time we 
Vi wcihed Vas no i cithecult thing 
find pirit of pessimism lurking here 
| there ) CCE \ a) | ee | 
neuished by ISCTICE 
Vari ( ive contributed 
ite ot that \ ) e men med, witl 
perhaps 3 it HN operating m any 


ners ‘ ile Trequentis wipr 1g 
nit vlin hia wen shelved ft nie 
rie A ] lye gy ot whi t il] at 
neore pleasing ] COMSCOUCTICE With 
the has been a case in the num 
her of ing ind from sourees whicl 
have been o f the market for some 
a | 1¢ ( ir Condi who 4 larg 
prop | ! m hinery thou to tale 
tiv bor rT rae Phen there ire het 

few who. se current events many 


thing Viich have tended to lift depression 
na ariety of business centers 

severa veek ig W ¢ observed that 

1 .< 1 +] + 
here vil unmistakable videnes hea 
1 ] 

Poon ! commercial and mdustrial en 
erpris¢ Wil becoming casicecr, ind that 
this ought to afford machinery men con 
iderable ttistaction, nasmuch ts 114 
ringencyv of MOTE | ra caused the post 
ponement Y thandonment of many 
chemes calling for the purchase of ma 
, | 
chinery Recent events have borne out 
the truth of our statement on one hand 
nd Like Lreopne ot t rc Wi rial sh ll ad 
engendet cory tine ther 

i ip her no dep ment of r 
machinery imdu vy whicl i better bar 
ometer of the money market nous rela 

plevdyalat 7 mycline 1 

1 ) i i LIOTTILY Wn founding « 

ndustries, or of enlarging old ones, that 
‘ , f 

engine mad yworlers, tol powel Is Uwayvs 


msidered in ion with the funda 


inental feature of them \lanutacturet 
f engine nd boilers were the first among 
nachinervy ment feel the depression 
vhich t im contemporancous with the 
neeptio f tight money They ough 
herefor to be the first to discover any 
change ¢ he bette 1 | connec 
Pha hev can do th needs but litth 
nquiry to corroborate kor such corrolbs 
ration tis Is CONVINCINS, W CAN Cite Wo 
tacts The first is, that sales of engines 
ind boilers have been larger during No 
vember, especially the latter part of it, than 


tulad he 


econd tact, 


chronicled in several months 


which to 


SO 


than the first ts, 


ven more convincing 
that engine and boiler men submitted more 
bids on new work in November, than in 
any month since last April, the depression 
in all machinery lines having set in early 


without special significance 


May Not 
| 


also, is that rail 


m 


roads have been numbered 


among the largest buyers of power equip 
lately, 


meni which is a bull card to play 
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herever easier monetary conditions are 
discussed 

\nother class of machinery men, whe 

ive noted the beneficent effect of cast 
noney 1 her lin S electi cal l li fac 
urers It is not necessary » revert alone 

a Cae cee : | ] +] 

) e Ing orders cently booked by T 
(sere | Ch ( Compal ) rove 1! 

ement Proot sal Vall vie lOng 

, 

r ’ ul I Vi 
Nivias nevi rough liom snes thikinee 
' 1 , 

lan hev | ve « ee SCVE i months 
| 5 worthy in ils ha e West 
nghouse Company, ‘ laid off at leas 

OOO nen severa weel g ’ en 

P 

icl oO Wo \ ee 

Among engine, boiler. and el n 
hinery manutacturers, predict ur 

ie , ‘ 

Ache Hat thy yrs 1 1 ‘ ( v 
industry, which has plaved havoe with the 
ue OF their specialities, is gomeg disap 
1 decisively i e¢ early mon Or the 
WwW Vea They cr¢ the nt nat 1 
tron irchiteects, w tre pretty Food uth 
yrut « nom tel hea k nd \round 
New ror here ire plenty I SSUTANCE 
o this effect \ leading m«e ppolitan da 
' — 1 ? 
\ CeVOTCEd sCeVel ( wt! CCen \ 7) 
howing the many. structures wh will 
Lown én tale brn ne | f 
cL2InN to take Ttorm w } ‘ rdven rt thre 
new vea feal ¢ ite men interviewed 
sd that 1 ricl tat Wwe] rf 
id tha WAN ch state vere perrer ne 
plans for large building Ike To MUS 
’ ’ ] 1 iT 1 » 

s and residen PUTrpOse do omany 
rich men Wore iy MMmMine nterested 1 
imtlar way, recent Wall Str develop 
ments convineing them that substantial 
wry may not le 1s ire yt hey ire 
certainly surer, when investments are mad 

Co 1) thy 1 7 ' 

( tne 
\I Tie ! sp \ Wi . 
' 

re n ested 1 ( Go i I ( 
iw Foreigt Prac \ssociation vhose 
thees are Ni OO Broad re } 

t\ Che a erat had gin in the 
>> | 1 
33 per cen rebate \ Chi thy Wik 1 

‘ a , 
roducts intends f f re Mpmet 
na endeavor 1g >have sim CONCE 

. g nted ) lhe produc | for 

| | I 
export Some of the most promiune ma 
nervy imterests in the | t and Middl 
\ , 
West are representee 1 e membership 
T le asso tion 
Che Superior Tap Comp ny, Springtield 
‘ us Css with wl S very 
Tis the demand ror ther aps having 
NCTCASEE so) reecly that they ire Yome 
) nN ttl TVUITLT EM ofr new machines 
rh : “< | ; | 
Hey a) Ce oO commence thre Mant 
facture of e oof tap and ream 
enches, dies and screw plates 
4 . ; 
Phe David Bell Engineering Works. of 


Buffalo, N. Y.. sav their sales 
vear have exceeded those of ny | 
veat Phev included forty-eight h: 
seven of which were sold during 
her, the largest number for any 
month of — the vear The total 


weight of the entire lot was 34,350 


shipping net weight w 
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for this 


pounds, 


as § 58, 





joo pounds 


Waals 


ountry 


wsides numerous export shipmet 
Patterson (; tiries AS Hunt | 
iv¢ purcl sed lie entit S vi 


muilders, Detro \licl rep 9 
Ct LiCcs ( ( ( Cs rT = _ 
s capacity Jlowing firms : G 
Bro st u Qld (; g 

Works three re () »] « 
Bluffs Railway Company \met St 


& Wire Comp 


Company Vin d-powe! : 
L11¢ Cupra a Tt SLCC ( 
, 
Jackson & ( lnaia 1 e 
t Vy ( pany “ rat ’ 
. i peo y 
ne 
CHICAGO H | ict 
Within the p wel 
een reporter \ num. t =< < 
Owe lecided re au | 
rder dl ‘ nore , ‘ 
on . ) ent 
1 
( qou I ‘ Conuine eRe 
1q ry ! ies Tl nm pl ‘ 
I bole na «¢ 1g ( ()y re 
r ] 
1 S 1) ly 
| 
) rect Vet ] ‘ 
Be ont F ' , 
nmediate | ‘ it th pow 
” nted for Sprine de 
h the pres “ : 
) ins ‘ ‘ ) 
sed ft " 
| Nn ve od 
here ( VEeVE ; 
ving if ) p | o f 
eeks | Ving ‘ 1) 
0 rs ] y () ; 
eres o F 
) ni , ‘ 2 O00 
f bore cap \ | R . 
Company, M ee | Ca ) 
oilers \ p hase | " 
neo cc” ) , ; 
gw progre fo} 
| 
ers of stea { a 
ie lat 16 \ itety Y S 
He CHAR’ iA v made being se Te 
juired by larger plants. Whatev 
thre reacor . Ande 1 
" lun oft We , f ; 
prospect 
Phe All 1 dic m= =Comp 
, — 
wought the power tor a new warehotse 
Minneapolis, the equipment inel g tw 
250 horse-power boilers purchas fr 
, , 
\\ ICKCS Bros ind a ( I ss engi ot =O 
lOrse-powel trom T \llis-¢ © 
Company \ I lle & Son sale 7s 
horse-power engine to the Natior ( \ 


Company 


The Allis-Chalmers Company 1 rts 
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New Catalogs. 


machinery 


Samuel Carey, State 


colate 


[llustrate 


street 





rly good trade during the past mo 
he activity was the most marked in saw 
Il machinery. the sales of which during 
Sovember made up one of the best months 
the Veal he “ shine depart 
1 Wials 1 ul I ely ( V 1 BI 1 
k was good and e engine de made 
irly good aggregate \mong 
es os ad Wil a tor ) ng “oO 
vw Pittsburgh distri 
Gas engines are selling \ 
te actively Phere e 
rked tendency \\ ds o 
National NN ( MNpan S 
recelving mor NUIT Le t or 
ts than for the mallet mes \1 ng 
orders recently receive ‘ e oft 
horse power trom the Se \| 
turing Company, Chicag 100 
rse-powel from Dea Powe 
( npany, Chicag nd f 125 
vower from the ¢ se. Elec c 
inv, Converse, Ind I 
gines natural gas will be co 
Quotations. 
New Yorn. Monday, Dx 902 
New York prices for Not 1 
Southern irons.) to vy « very 
minally, as follo 
Northern 
\ r X $15 25 @$i5 75 
No. 2% {73 a 15 50 
\ 2 pla $ 25 fa 5 Oo 
Southern 
No. t Found 2 50 1 00 
N > Foundry 75 (a) 13 25 
No 2 Foundry 225 (fa 275 
N } Foundry I 75 fa » 25 
Bar Tron—Ba Refined id 
lI price © do 10 WD ird l 
id lots Sot t 1.45 Ip rd 
Pool Stee Bas es—Good lard 
lity, OY (a 7 o d 
mW ird 
Machinery Steel Lycase | 
re, T.85 (a 1.90 
Cold Rolled Steel Shat re (2 
for base s 
( yppel Lake Me !) v f 
x ele 1 ily [2 ( ( ne x 
ig ‘| In 5 d 10-tor 
York »-)' “] >) ‘ 
Pio Lead thei fo 
Spelter 3h 
Antimonv—Cookson's, 7 @ 7 1] 
6H. fa 6 yt] : : 
ird Oil—Prime City. 60 @ 6% 
ling to brand and quantity nging 
one barre Pp » lara 


New 


xt 


York 
pp 


Manganese 


papel 
Pig Tron: a Brief Lesson in 
he title of a bright little booklet 


New York 


vers, Brown & Co., 
Electric 

Bulletin 
Tol 


ie Cushman 
New York 


al motor 


No 


drives machine 





Company 


$33, 


issued hy 


o> Broad 
showing 


ols 
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rhe Chicago Pneumatic Tool Company, Ch 

io l has sent out | e bookle ae 
voted to Little Giant di nd Lowe 
Mathers 

The American Luxfer Prism Compa lun 
Fifth avenue, New York has ssued in 
tractive little booklet entitled Lauxte Max 
ims for the Landlord and Tenat pehyne 

Ihe J ll Clark COMPLE l ive \\V 
We have received from i oMmpans 
of 3 newly invented lsaving ad 
stoves and furnaces ti x4 20 ’ 

1? 3 wn & ¢ 263 XM . 
stree Philadelphis ! ! posi 
textile belting, Wl l i 
component materials and manut l 
results are viven , in Severe s 
which this belting has been x7. 8 y 
pribpre 

American Steam IT’ Compas i 
Creek, M Marsh ‘ 1) 
services In his italog lescribed 
illustrated 1 large inne runny I i 
machinery Hupres s ie 
ions are by pho grapl ii al vin “ 

i pp. 156, papel 

Phe American Diese engine ¢ | 
Droadwa\ New Yor Ihe lies rigeine 
American type t ory. design NS 
tion and application h comparative ibles 
showing tuel economy in s st l ~ ted 
Vv photographs and se " drawing ) 
tt pp. 16. paper 

Pressed Steel Tank Compans Milw 
Wis Pressed and seamless drawn ste sy 
inlties including tanks hells ndet 
wilers, discharge valves kegs mare vu 
bawe cnns, carboys, et This italog wea 
Iv gotten up and iss we \ ted \ ' 
tones, GN, pp. oer, pane 

rhe Johnson-Prentice ¢ Worcests Vlas 
No. 4. cutting-off machine to itting ft 
Stee ind other metals up. te y inches dian 
ere Fully deseribed and i ted View 
ire given showing methods tding lifts 
ene Shapes and varieties of 
hiivne ! XO, pop, D2 poanpne 

Phe Ta Manufacturing ¢ pan I’ 
delphia I's Wi lisve eceived , 
COMPAS new catalog t holding n re 
parts and Ines lil illustrated \ 1) ’ 
graphs mad illvy described a moor 7] 
ains mu nhormatton om mise ne molding 
ind will be of value to foundrymen and ‘ 
nterested in this subject Oxi), pp. BO. pane 

Steam Power Plants of he I’ ( 

s the title of a handsome publication w 
eceived from Chas, ¢ Moore & ¢ neineet 
San Francisco, Ca In ‘ il 
Tne Lit-Tevnne Its Jrowe piants nstitles 
his pany hroughet ( fornia nal 
Western States Mhe D kx rinted in W 
olor on coated puype ind rotter ’ 

‘ md concise forn x7 yenyne 

Manufacturers. 

Phe Ilillsdal (Miel Screen Company's 
plant has been burned 

Bourdo Bros Ilinsdals Mass ‘ lilding 

stove and Turnace factory 

ire has badly damaged the I I Si 
Wire & Tron Works, Chicago, I 

American Tube Company, Steubenville, © 
will improve and enlarge facto 

The Keokuk (¢la.) Canning Company may 
establish a plant in Lansing, Mich 

rhe Filer & Stowell Company, Milwaukee 
Wis., is building a big steel foundry 

The plant of the Knoxville (Tenn (jas 
Light Company is to be greatly improved 

There is talk of enlarging the American 
Bridge Company, Lafayette Ind., plant 
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1752 


directors of the 
Company 
power-house 


Ind 


he 
cinnati 


Indianapolis & Cin 
have taken 
under 


Traction action 
to enlarge the construc 


tion at Rushville, 


The Massena (N. Y.) Mineral Filler Com 
pany has organized with a capital of $100, 
000. N. Edward White is principal promote! 


is being built 


(Mass. ) 
machinery 


A factory 
rhe 


plans to 


Gaslight 
and 


Clinton Company 


install new improve 


facilities for furnishing 
ight and 
rhe Lineoln Stove & 


l'remont a will we 


power purposes 


Range Company, ol 


understand, build a 


200xS0- foot factory addition and a foundry 


building Work has begun 
Davenport, La., that William 
I. Munroe are org 





anizing a com 


many to build a plant and manufacture a new 


tutomatl pressure pump. 
I} K Manufacturing Company i 
peen itl a { ¢ s, Ind with Il. M 
( | ley It j lild t 
ere ifa mps 
I I. I \ a) h 1 a 
u el wen > Dp l ~ ma 
n in ne ) 
V beh i hay ! " S50 000 
I'l Spence Co-op " \ Ra ‘ pal 
d vy h SLOLO00 ts re} exe 
) ila Ss] Ind Ber I 
bow ) presiden nd ' 
\ iwoil to lyn 1 it Grand M i 
Mint \ Cook Count Manufaet , 
( mpany ! corporatior wl i \ 
(owl I Wi ) len 
Ss. R. R ha l ntt m Lou ( 
hlickman ‘ tect for ‘ ry 
yund Ox60o feet. in Spi YF reot, W 


Fifteenth, Philadelphia, for Potts & ¢ 


Messrs. Lem  Rucket Randolpu Williams 
ind Sesco Ila contemplate b ny 
We say, I em come, for the more 1 . 
heaper the worl Milton, W. Va., Record 

| Iti. Stat ad & Bros of Chicago, manu 
facturers of chureh, school and offic furni 
ture, may take a factory at Ionia, Mich nad 


t foundry may be built in connection with it 


The Republic Steel & Iron ¢ 


has an 


ompanys 


office at Chicago, is reported practi 


decided to 
manutacture of 


nily to have adapt ne of its 


plants to the steel wire and 
Md., 


Company Is 


It is stated at Baltimore, that the 


Vennsylvania Railroad planning 


to erect, next spring, machine shops and 
freight vard buildings at the foot of Bostor 
treet 

or Wetherbee and another, of Waynes 
boro, Miss., have purchased the Martin Ma 
chine Works, Meridian, Miss., and will form 
a corporation to enlarge and continue the 


plant. 
llon J. R Ilunts 
( Ala.) 


arrangements have been 


Boyd, president of the 


ville Chamber of Commerce, announces 


that 
for the location of a 


practically made 


S6O7,000 canning factory 


there 


Kaestner Manufacturing Company 
Bend, Ind., 


capital of 


Charles 


South Which has been organized 


with a $75,000, build a 


factory to make 


expects to 


motor and automobile 


acces 
sories 

York, VPa., that Harry 
stock company for the 
furniture. A 
Eberton, a 


lt was stated at 
forming a 
book 


been 


George Was 
manufacture of 
building 


and otftice 


site has secured in 


suburb 

Reed, of West 
company for the 
boats, both power 
staked off for a 


Derby, Vt 
purpose ol 


George has 


formed a stock 
manufacturing 
Ground been 


building. 


and row. 


has 100-foot 


has been formed to 


A company 


work up 





electricity for 
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are 


Sigafoos, 


The officers 
K. G. 
secretary 


soulder, Colo. 


president 


clay near 
A. B. Langridge, 
vice-president; J. 8S 
treasurer. 


Krum, and 
Engineer Edward Roney has been preparing 
50x150-foot ice 
Philadelphia, and 
for sub-bids for the 


plans for a manufacturing 
plant, to be erected in West 
was lately reported ready 
machinery. 

The Tiffin (O.) Art Metal ¢ 
new manufacturing concern to be 
Viffin, O under the control of 1 W 


Conradt, of and A. V. ¢ 


ompany Is a 
located at 
soon, 
that city, onradt, ol 
Kokomo, Ind 

Works 


added a large 


( Wis.) 


building, 


Phe Superiot lron have just 


storage 


completed a 
traveling crane, ete 


boring mill, a second 


and will probably make other improvements 


nh the spring 





Th Ephrata Canning & Preserving Co 
pany has organized with Jacob LB. Eshleman 
of Ephrata, P’a., president, and James Binga 
mat rf he same la St \ It pro 
poses to build 

The National Wi ( i ny ‘2 
l’a ind elsewhet! lild a ned 

I nat ! new i be GOXSU 
t t 1\ of t nishil } S a 

| ern I 

lar hav ‘ I i t Te | 

\ iilt eNn il Supply ¢ 

ny Poledo, © ly ng 

ad n LLOxXS0o ( i w op 

l l \ ehouse 

WV I. Wrigl | yn l‘ de} 
mer Armour & Co., Chicag ha I 
rie d plans tol ( Lhere will 
elgl one ory stl ires nging 1) UN 
if) oO 140x564 fer 

1. oO} Emanuel Tre is resigned DOS 
ion with the United States Steel Corpor: 

” ind is negotiating vit \W 
Mass., capitalists for the I f a ‘ 
and wire plant there 

Phe Emmert Manufacturing Company 


Waynesboro 


lately erecting the cupola in the new 


manuracturer of universal Vises 





foundry, which, it is expected ili be put in 
pera n about this me 

Arrangements are being made for the con 
struction of a big barrel factory in Lockport 
N. ¥., to be run in connection with a cold 


storage plant to be erected by Crutchtield «& 


Woolfolk, of Pittsburgh, Pa 
Ind., 


It is reported from Goshen, that a 


result ol 


built at 


being made ; 
plant 
Monolith 


constructed 


rangements are 


Which the big proposed to be 


bristol by the Portland Cement 


Company will be 
The 
ing at 


Saco & Vettee Machine Shops are build 
Biddeford, Me., a 
five stories, with a tower above it 


G6O0OXT00 feet, 
the build 


used to 


shop 
along It will be 
mill 

(Wis.) Casket & Manufac 
has chosen as president John 
a 
the factory 


ing is well manu 


facture 
rhe 
turing Company 
L.. Haney 
pected that 
der in the ec 
rhe Maloney 
a factory building at the 
Seventh Hickory 


cotton machinery 


Kewaunee 
secretary, Cowell It is ex 
will be in running o 


surse of four months 


Klectric Company is erecting 
corner ol 
Louis, Mo 


feet, be 


northwest 
streets, St 


and 


It will oceupy a lot 56x127 three 


stories high and will cost about $20,000 


Thomas Markey, of 
what 
Indiana Foundry & Machine Works, of Losant 
ville, Ind., 
foundry and machine shop at Losantville. 


The Champion Blower & 
Lancaster, Pa., finds it 
its facilities in directions. Three 
ground adjacent to the works have 
been acquired, and the erection of a new foun- 
dry is planned. 


Indianapolis, repre 


senting is to be known as the Eastern 


has arranged for the erection of a 
Forge Company, 
hecessary to increase 
several 


acres of 
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rebuildin, 
« Son, 
main building 
machinery, 
tons 


completed for 


Plans have been 
the burned plant of 
Mills, Pa. There will 
140x40 feet, 
and a foundry 


Stine Osceo! 
be a 
with 
capacity of 20 


equipped new 
with a 
castings a day 

The old 
East Greenwich, R. | 
Fhomas A g 
refitted, and 


Mill 
was 


Woolen 
which 


Phoenix propert 


bought | 


Briggs, of Arlington, Mass., h 


been will be used as a machi! 


shop for the manufacture of soston wil 
stitching 


The 


machines 


Kirk Manufacturing Company, w 





head offices in Des Moines, lIa., has incorp 
rated with a capital stoc¢ PF $25,000. It w 
manufacture the Kirk invented 
Carl J. Kirkeberger, to is an atta 
ment to cultivators 

The Chicago (1 ») Store & Office Fix 
Company has leased the former plan ) 
Challenge Machinery Company it wer 
fitth street and Archer avenu he prin 
building | ng 2OOx100 ft \ S500 
W t) eXp lead l i ) 

Work on ‘ nstructior new 
hearth furnace i Ss s n i 
th Carneg s Company s nning 
the Americ Dridg ( iny | 
give the pial nteen l l making 
next in ) e Ilomestead w s 

he ne ‘ ve ) ’ 

i & Readir Ra iy ¢ it Read 
~ i ded nd b n 
xp ted 1 i l yr ex ! \ Tv 
Lhe oflicia I SO ( ng p S 
he en gel sh 

rhe Tol ©.) San \ t mm ¢ 
pany Y i , R 
Spe ca ! ite] ei! p I 
he } ! I s f! ( nd | 
edo mal icture! wil I bic ) 
nishing ) eng s pes } 
so on 

I \. Flanigan, ol i N. ¥ S 

inging tor the formatior company Ww 

capital stoe ot $100,000 to put on 
narke new devi I ving oi ve 
whose walls have becomes yvered W para 
fin It is expected to | ite the plant 


Jamestown. 


fhe Akron 


ly re 


Manufacturing 
County, N. Y., for t 


among 


Company, rece! 
rganized in Erie 


manufacture of 


buttons, contains 


directors several Rochester men Che office 
are President, R. H sell; vice-preside 
James | axon secretary and treasure 
Alson Shantz 


At Adrian, Mich., the Kells Foundry & M 


chine Company, combined with another ce 
cern, has taken out a charter with a eay 
talization of SS0,000 It proposes to man 
facture the quadruple cycle gasoline engit 
motor trucks, et« invented by Frank | 


Schoonmaker, of that city 


A concern with capital of $25,000 h 


been incorporated by Charles Tyler, pre 
Walt 


conduct 


dent; IF, Oscar Reuter, secretary, and 


Lb. Tyler, general manager It will 
foundry 


Patterson 


machine 
t faltimore, Md 
Pratt 


and general shop at 2 


stree The offi 
will be at 410 East 


treet 


Business have 
cepted a proposition of A. I Nil 
VO., and R. H. Mehard, of Cincinnati, for t 


establishment of car 


men of Henderson, Ky 


Jacobs, of 
works rhe company 
expected to give employment to 
manufacture 


SOU men a 


improved railroad sleeping « 


and interurban electric line equipments 


Timmes & Hecht, proprietors of a spike a 


galvanized iron mill at Scranton, VPa., prop 


to build an additional puddling mill. The 


cent slump in the iron trade has not, it 
said, caused a falling off in the demand f 


iron of the grade manufactured by this Scra 
ton concern, and 


bright 


the trade promises a 








ID 


Ol 
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The Centrifugal Throttle Governor. 
BY ERNEST R. BRIGGS. 

In England a large numbers of power 
itions, large and small, have direct 
upled high-speed units ranging up t 
000 horse-power, and in some few cases 
p to 3,000 horse-power. Of these en 
nes fully nine-tenths are governed by a 
gh speed, pring loaded, ! 
yvernor acting direct on a throttle valve 
or cheapness, simplicity and promptness 
action this method of governing is hard 
beat; indeed it may be considered a 
ise of the survival of the fittest, while in 
ie matter of steam economy there is very 


the ordinary load 


1 
} 


ttle to choose, within 
inge, between this method and variable 
xpansion governing, in high-speed work. 
This governor is shown in the illus 


ration; it consists essentially of two heavy 





oO 
o 
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200 











SPRING LOADED CENT 


asses A mounted on bell-cranks and con 


nected at points in line with their centers 


gravity, by means of two governor 
rings B. The motion of the governor 
lls is transmitted by means of the sleeve 
which slides on a feather, to the double 
crank D, the short arm of which is 
nected to the governor rod or throttle 


spindle, thus actuating 


he throttle 


7 


ve for regulating the steam supply. Thx 


ng arm of the double bell-crank ha 
r of springs connected to a fixed part 
the engine, mounted by means of a 


nd-wheel as shown. These springs are 
adjusting the speed of the engine 


n running, as is required, for instanc« 


putting alternators into parallel. This 
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adjustment may be made between almost 
any limits, the range usually fitted being 
from 10 to 30 per cent. of the normal full 
load speed 

The various forces acting 


which go to make up the total 








three in number, vi the cen 

force of the g ¢ | t 
pull due to the adjusting springs / s 
t\ ict outwards) and pu f the gove 
1 rings, whicl Ss inwards It fe 
lows that unde given condit sne 
these forces mus ( It w 
not d that the only f ew ( does 1 
vary is the pull of the governor springs 
which have given predete ed pull at 
he full-load position of the governor (bal 
in) and at the load sj 1 (bal 
out) 

The force Sil pposit gO\ 








C ‘-— e, * 
Lf if ») Y 
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—. 
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RIFUGAL GOVERNOR 


as mentioned above, the 


nor springs are, 


} 


centrifugal force of the balls, varying with 


th square of the speed, and the adjusting 
If at maximum full-load speed 


springs 


the pull on the adjusting springs is—as 1s 


usually the case—only just sufficient to 
keep the parts in constant thrust, then 
practically the whole of the load on the 
governor springs must be obtained by cen 


trifugal force before the balls will move 


ys, and allow 


uutwards from the inner stot 

the throttle valve—which was wide open 
to close down to a position suitable for 
controlling the load If, on the othe 
hand, the load on the adjusting springs bi 

' , 

ncreased, less centrifugal force ré 
quired to bring the forces into equilibrium 


tiit © ¢ ” ¢ S 
( tan ch \\ ec 
»o tar nothing ee ‘ ex 

e g ( G 
iti 

aete 
ley ] 

aep 
I 

| \ 
wniy ( ( 


P 
ug e ¢ o 

a oO! up ditt 

the inlet ar 

r po! ] 
pond ‘ 

. 1, ] 1] | 

in hydraulics | 

t 1 re < O 

t< pressure WHO +} 

expansio1 nd upon whet 

densing or noncondensing g 
. 

and other factors into 


remembering 


one another, it can readily een tl 
the ution of the . 
having a good t Ci 
dal would sav | ] 
good thuml eems t é 
> dering nat Care Br 1 ( 

nillion | €-pow f type 
gine has been built 

It is pretty safe t vhe 
thing is wrong with the ¢ o—\ 
is seldom—the fault wi n all prob 
lie with the throttlk f, for instar 
the engine gover ve t fi halt 
full load but develo lecided tenden 
to race at light | ‘ 
too sma nd I enoug 
t s thoug ¢ 
more se! { owe 
the gover! 
are that the engine w t 
before Should the e bet big. tl 
its range betwet f ( 
so sma 1 
to get the re t ¢ 
load 

The method of d 
of the sprit ¢ + | the 
tet of the 1 ‘ * 
their mid posit 1 t ( 

range of 161 8 in 8 ou 
on its stop Since wot ew 
to work the g 1 ¢ 
valve 1 designe \ 
from 1 f 
ibout } ilt 
I ere iré¢ 
do no tl 
sion of t 
and with t ( t 

Tl ’ 
pin { I] 
positior 
tion 
cer I 
speed of the y " 








1754 


minute and the permissible permanent 


variation between full load and no load is 
cent., the 
( 300 315 revolutions. 


5 per then no-load speed is 
300 
Allowing an initial pull of 5 kilograms 


at the adjusting springs when the balls are 


05) 


in the no-load position, and assuming a 
total rate of deflection of 10 kilograms per 
centimeter, the equivalent at balls, taking 
the dimensions in the figure, 1s 
5 x SOx yx =e 2K 
200 150 


kilograms at balls at no-load position. The 


rate of deflection of the adjusting spring 
is thus equivalent to 
10 x 300° 100" = 10 
2004 1504 
ilograms per centimeter at balls. The 
actual travel of the ball is 8 mm., hence 
the adjusting spring equivalent at full-load 
position pnd ins 4 kilograms per 
2 
2'4 kilograms initial pull = 6% 
ilograms total 


force is determined by 
formula, the metrical 


The centrifugal 
means of the usual 


quivalent being: 
Ci 00112 Wx Rx N* 
er 
] fugal force in kilograms, 
i veight of one ball in kilograms, 
R radius in meters, 
N revolutions per minute 
Full-load position: 
CF ootl2: <X 10 < 146 4 300° 


147.2 kilograms 
No-load position: 
CF 


\s 


OOTI2 ™ 10 


o*) 
Jt 


154 
171.0 kilograms. 
Tabulating and adding: 


Full Load, No Load. 


C k 147.2 171.0 
Adjusting springs, 65 2:5 
Total, 153-7 173.5 


86.7 kgs. 
30.8 cm. 


Fach gov. spring, 76.8 kgs. 


Centers of balls, 29.2 cm. 


Hence rate of deflection of governor 
springs 
— 6.7 76.8 
30 8 — 29 2 
_. 9-9 
1.6 
6.2 kilograms per centimeter. 
[he sizes of the springs can now easily 


the usual formula or 


according to the fancy of 


be calculated from 


from a chart, 
the designer 
An inspection of the above will bring 
ut three important points: First, that the 
variation of governing depends solely 


of deflection of the governor 
that if it 


upon the rate 


} 


prings Bb; 
*h the governing variation without 


to change 


secondly, is desired 


altering the engine speed, then the load on 
when detlected to a 


length corresponding to the 


the governor springs, 


full load posi- 
remain unaltered. 


the balls, must 


the 


tion of 
This 


condition of the springs; 


interchangeable 


thirdly, that if it 
alter the range of adjust- 


may be called 


is required to 
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ment by means of other springs at E, this 
must not be done by altering their rate of 
deflection, as alteration would 
affect the governing variation of the en- 
It is important to bear these points 
in mind when altering the speed or gov- 


such an 
gine. 


erning variation of an existing engine. 
The method of finding the maximum 
load on the adjusting springs due to a 


speed reduction is fairly clear from what 


has already been said. Say a reduction of 
while the engine is 
a speed of oo — 
The full 


20 per cent. is required 
This 


(300 » 2) 


running. means 


240 revolutions. 


load centrifugal force at this speed is 
240° ; ‘ 

147.2 94.2 kilograms; therefore 
300° 


adjusting spring load 153.7 — 94.2 
59.5 kilograms. 

In large units the adjusting spring some- 
small motor controlled from 


attendant 


times has a 
the 
there to regulate the speed when putting 
alternators into parallel 

The governor balls are usually made of 


switchboard to enable the 


cast iron, and have from four to six holes 
cored in them, the weight of the ball being 
half of the 
By this means 


calculated as if number of 
holes were filled with lead 
obtained for errors 


In setting the 


fairly large limits are 
in the governor springs, etc 


which must be done when the 


is hot 
get the engine up to speed by means of 
The length of the 


governor 
engine it is usually the practice to 
the stop-valve gover 
nor spindle is then adjusted by means of 
nuts until the throttle valve can safely take 


the load. The relative positions of the 
balls can be seen by means of the clear- 
ances at the ends of the sleeve c. 


Engineering Reminiscences— XXVI. 
{Copyright 1902.] 
BY CHARLES T. PORTER. 

The second engine was built by a prom 
inent iron works in New York, from M1 
\llen’s drawings, for a paint mill in South 
Brooklyn. Both names I have forgotten 
Mr. Allen took me to this engine soon after 
I came home. It had then been running for 
a year or more, and had given high satis 
faction. Its local influence was found quite 
valuable to us. This engine is memorable 
for the following reason: Ten years after- 
ward, while building engines in Newark, 
[ received from Mr. Mathieson, manager 
of the National Tube Works in McKees- 
port, Pa., a letter containing an invitation 
to make him a tender for two large Allen 
I had yet attempted, 


in my building these 


engines, the largest 


and which resulted 


engines for him. After they were success- 
fully running, Mr. Mathieson told me how 
he came to write me. He said he was the 
superintendent of the iron works in New 
Mr. Allen had this engine 


built, and .was very much 


York in which 
impressed by 
its advantages, especially after he saw it 
in operation; and in planning this mill 
these engines seemed to be just what he 
wanted. 

In preparing for the engine manufacture 
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one of my first aims was the production 
of true surface plates for finishing my 
guide-bars, crossheads, valves and seats, 
and cylinder and steam-chest joints, all of 
which I made steam tight scraped joints 


This 
work in 


requiring no packing. was a new 
| g § 


departure in steam-engine this 
country. I fancied myself an expert in the 
art, but found out that there was one de 
that I had not taken I de- 


of surface plates, in 


gree at least 
signed several sizes 
tended primarily to fit the guide-bars of 


the engines, and also straight edges 6 feet 


in length by 2™% inches wide. These are 


represented in the accompanying cuts. 


I found still working in my governor 


shop a man named Meyers. He was the 
best fitter I ever had; had fitted every 
governor made in my shop, the little en 
gine, or the parts of it, that I took to 


England, and long before had fitted my 
stone-cutting machine in Mr. Banks’ shop. 
This man I taught all I knew about the art 
of producing true planes by the system of 
scraping, and he produced surface plates 
and straight edges that seemed to me quite 


perfect 
The following incident illustrates the 
general intelligence on this subject at that 


time among skilled workmen in this coun- 
try. As I was Mr. Meyers’ 


In scraping, toreman 


inspecting 


first work my came 


along, and after observing it quite a while 


remarked, “It is my opinion you will never 


make a proper job of that, till you put it 
on the planer and take a light cut over it.” 


One day, not long after we started, 


George Goodfellow walked into my shop 
He had come from the Whitworth works, 
had been foreman there of the upstairs 
room in which most of the fine scraping 
tools done. I had a slight 


on their was 


acquaintance with him, but could not re- 
member having been in his room but once, 
minute or two. He 


Mr. Widdow- 


were going on 


and then only for a 
had become disgusted with 
son and the way things 
under his management, and had resigned 
his position and emigrated to the United 
States; found out where I was hiding, I 
never learned how, and applied to me for 
a job, which I was glad to give him. I 
cannot imagine greater contrast than 
between Mr 
man I met in the Whitworth shops. 


I had then on hand two orders for stan- 


any 


Goodfellow and every other 


dard surface plates and straight edges, one 
from the Colt Armory and one from Pratt 
& Whitney. Mr. Meyers had just finished 
work on these, when Mr 
He had not been at 


Goodfellow ap- 


peared. work in the 


shop but a day or two when he asked me 


if I had got the cross-wind out of those 
straight edges 

I made him the ignorant answer that 
they were so narrow, the matter of cross- 


wind had not occurred to me as important. 
He said nothing, but pulled a hair out of 
his head and laid it across a straight edge 
He then laid another 
and swung this on the 


at its middle point. 
straight edge on it, 


hair as a pivot. It swung in one direction 











e 





angles absolute right angles. 
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freely, but in the other direction the cor- 
ners caught, and it was revealed that the 
surfaces were spirals. I gave him the job 


of taking out this twist. He was occupied 


about two days in making the three inter- 
changeable straight edges true. 


When I t 


satisfaction, the test showing also 


quite 
finished ried them with great 


their 


absolute freedom from flexure. The first 
swing on the hair pivot was in each direc 
tion, as if the upper straight edge were 


hanging in the air. As this was repeated 


back and forth, I felt the surfaces gradual- 


ly approaching each other, the same in 


creasing resistance being felt in each direc 
tion of the swing, and finally they were 
of the 
refine 


in complete contact. What became 
find 


ly attained and dem 


could not out. This 


hair I 
ment of truth, so easi 


onstrated when we knew how, was of 


course a necessity. I made the engines at 


that time with the steam chest separate 
from the cylinder; so two long steam 
joints had to be made between cylinder, 


chest and cover. 
[ fitted up these standards, 


plates and straight edges, wi 
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was ashamed to; but we had as 


ders 


many or- 
as we could take with our very lim- 
Indeed we had 


called for en 


ited means of production. 
7 t < ] 


frequent applications which 


gines too large for us to consider them 
We had 


some applications from parties 


and on measut 


ng their engines with the indicator, al 
ways found tl we could supply their re 
quirements by putting smaller engines 
In one case I remember we put in an et 
gine f st one-] I the size ind req 
ng but one-quarter e weight of fly 
vheel or n n¢ ken out nd gave 
hem all the ad nal power they wanted, 
nd more unifo notion This would 
seem an extravagant statement, were not 
S reas mnnablene¢ S proved V the caper 
ence of makers of high-speed engines gen 
erally Somet the dicator showed 
ludicrous sses f pressi etween b ae | 
ind engin¢ 

On account of his familiarity with the 
requirements of more exact construction 


Mr. G 
been with me a short time, and 
1 


ved to be the very 


I made foreman afte 
he had 


man for the po 











PLATE 


RIGHT-ANGLE 
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ACE PLATES 


scraped also to true planes and all their 
For this and 
other purposes I made two angle plates, 
each face 8 inches square, with diagonal 
that 
the two were set on a surface plate, either 


ribs. These were scraped so when 


surface of one would come in complete 


‘ontact with either surface of the other, 


the other was set 


‘ ] 
angi 


and also when one or 


m its edges. This e plate also ts 


shown 


For our screw thread work I made a 


pair of steel 60-degree standards, the trut 
11] 


demonstrated as follows: 
being set 


»f which was 


Che outside gage up on a sut 


face plate, the inside triangular block set 
the 
exact contact, whichever angle 


vas up and whichever 


n the surface plate passed through 
rmer in 
side was presented 
ym the cylindrical gages I made flat in- 


side and outside gages, of steel with faces 


ardened, reserving the former for refer- 


ence only. I had wondered why this was 


tt done in England. Presume they have 
learned the importance of it | 


We 


mg ago 


could not advertise the fact is I 





DESIGNED BY 


MR. PORTER 


engines in Harlem 


Newark, and I 


made all 


n. He 


tion 


nd afterwards in was 


argely indebted to him for my success 
Before the close of our first year Mr 


business be 


company, to which he 


would pay in a little additional money, in 


Smith lat our 


proposed t 


transferred to 


consideration of which, and of his pre 


us advances to the business, he de 
manded a controlling interest in the stock. 
I did not like the idea, but Mr. Hope and 
Mr. Allen favored it, and I consented. So 


the company was incorporated. Mr. Smith 


was made its president, and one of his 
ys was made secretary and treasurer 
He nsferred to his son and also to an 

r me qualifving share f his stocl 
nd both were added the board of d 
rectors ] kit g SIX t Phe id 
nirable way 1 which this nachinery 
worke 1 W pea V nd by 

Mr. Smith proceeded at once to get out 
1 catalog and build on t vaca ot a 
new business office, of quite respectable 
S ind two stories high, finishing ‘ 
second story for Mr. Goodfellow with his 


q 7 
family t ve 
ready Mr. Sm 
Ince nad 
dict: ting 
me Ww e g 
thor on 
if@ é 
\\ \ 
1 
ci \ 
\ ' 
\ 
qu ed 
\ h 1 
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Mr. Ri 
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Vi l 
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cens | 
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sup 
’ nN \ 
] | 
Cad, i 
eas I 
tempt 

1 
minding , 

] ] 
pired, and 
mall to il 

He 7co ived 
he would rl 
the point of wt 
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. y rene 
term By tl 
me, they paid 
cator sold I 
each ne d 
price i £8 
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S id a were 
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holding ; 
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remaining ven vears of the patent was 
cert I 1 ( than $35,000 

At that time the ‘Field boiler ubes”’ 
were attracting considerable attention 1n 
London Phe e wer"re designed ) prevent 


the water from being lifted from the closed 


botton Or verti 1 tubes over the fire, 
which would « them to be burned out 
The | hes’ were smaller intern 
tub: | e upper! end th th 
wing tered them tl nidd 
of the ; nal tubes, n which the 
reached nearly to the bottom They we 
mad ehtl lye mouthed a he top 


The circulation was down the internal tube 


and upward through the annular space 
The bell mouth prevented these currents 
from interfering with each other. One 


\llen said to me that he had 


an idea that by inclining 


morning M1 
ie tubes at a 


small angle from the vertical a better cir 


culation would be got than in the Field 
tubes He thought the steam would all 


go to the upper side of the inclined tubes 


would 


as fast as formed 
that 


water before it, 


rush up 
the 


urface without driving 


along 


and so the water would 


] 


always be at the bottom of the tube, no 


matter how hard the boiler was fired. I 


and determined 
tube | 


with the idea, 


| got the 


was struck 
to test it 
could find, 1 


largest test 


inches in diameter and 15 
and set it in an 
the 


bunched together, at the 


inche adjustable 


long, 


support, and applied flame of four 


Bunsen burners, 


bottom. In a vertical position the water 
was instantly thrown clean out of the tube. 


At about the degrees Mr 


Allen’s idea was completely realized. The 


angle of 20 


bubbles of steam united in a continuous 
stream on the upper side and rushed up 
with no water before them. With th 


most rapid generation of steam the water 


remained solid at the bottom of the tube 


The sight was a very interesting one I 
reasoned that if this satisfactory result 
was got under a short column of water, 


and only the pressure of the atmosphere, 


and in a small tube, it could certainly be 
relied upon under a column of water sev 


eral times longer, under a pressure of 


several atmospheres and in a much larger 
tube. The greater the pressure the smaller 
the bubbles of 
formed under one 


steam would be. Those 
atmosphere were about 
as large as kidney beans 

Mr 
hibit the engine at the F 
Ne W 


This Institute 


Smith was anxious to have us ex 
air of the Amet 
York in the fall of 


was then at the hig 


ican Institute in 
1870 
of its usefulness, and its 
crowded with exhibits and 


attention. Afi Allen and I ex 





about it nd on account of the liabili 
of getting more hot water than steam from 
the queer boilers that might be exhibited, 


we agreed that, as the 


to be 


engine would have 


economy, it would not be 


exhibit unless we could make a 
ording to Mr. Allen’s plan to 


With this 


safe to 
boiler ace 
be viler we 


supply the steam 
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could certainly get dry steam, and felt 
confident of getting it superheated. 
Our recommendation to that effect was 


idopted, and we prepared to exhibit two 


gines, one of them 16 inches diameter 
to make 


= 
rOKe, 


f cylinder by 30 inches st 
150 revolutions per minute, and the other 


1 


6 inches in diameter by 12 inches stroke, 
» make 300 revolutions per minute, and 
boiler. We also made to drive our own 
he p, to take the place of the portable 

engine and boiler, an engine of the smaller 
re above named, except that the cylin 

der was, by thickening its walls, made 5 
neh n diameter only. This was_ be 

cause this size would be ample for the 

power we required, and I would be able to 


how the effect of inertia of the heavy 


reciprocating parts in producing smooth 
ind silent running, much better than with 
a 6-inch cylinder, which would have about 
50 per cent. larger area with no greater 
weight in the reciprocating parts, except 


This 


became of 


in the exhibition, as 


we shall 


only piston. 
see, very great im 
We made also an Allen boiler 


for ourselves, of four sections, really, as it 


portance 


proved, three or four times as large as we 


needed, but we could not well make it 
smaller 

Chis exhibition at the American Institute 
was in every respect a great success, not a 
drawback of any kind about it. The little 
Merrill & Sons to 
drive their exhibit of forging machinery, 
The 
motion to a miscellaneous exhibit of 
The 


machinery in motion closed each day for 


engine was used by 


hammers and drops. large engine 


Lave 


machinery in motion. exhibition of 


an hour from 12 to 1, and again from 6 


to 7, but I ran these engines continuously 
from 9 A. M. to 10 P. M., to show that 
high speed asked no favors. There were 
five boilers including our own from the 


start [he other four were smaller than 


ours Another boiler, the largest of all 


except was started later, as will be 
told. 
but only 30 feet high 
There 


engines, and pumps and pulsometers, all 


ours, 
Ours had a brick flue and chimney. 
Those of the others 
were 


were iron a number of other 


steam users 
It was found 
fell to hal 


impossible to keep up 


steam. It f pressure every day 


before stopping time came. 


One week after the 


morning, about a 
opening, on my arrival my friend Mr. Lee, 
who was superintendent of the machinery 


department, came to me and said, “Do you 
they are all saying about 


“Well,” 


know what 


I replied said he, 


“vou ought to know. It is, that your en 
gines use all the steam, and your boiler 
does not make any, and that is where all 
the trouble is | replied ‘I am ready 


~ oe 
/ 


lat valve up there. By 
closing that I can shut my system off from 
nd run my 


ctions at 
and 


assistance.” Soa 


will try 


it, and I went up and 


shut the valve. Directly my pressure rose 








December 17, 1903 





allowed; my 


to 70 pounds, the pressure 


automatic damper closed as nearly as it 


was permitted to do, and the steam began 


to blow off. To prevent this, the fireman 


had to set his door a little way open, and 
day. In the 


in this condition we ran all 


rest of the show the steam ran down until 


at noon there was barely 15 pounds. Aft 


the noon hour the additional boiler was 


started, and helped them a gor d deal, 


that, starting with 70 pounds at 1 o'clock 


’ I +] a i » , ae 
at 5 o'clock they still had 25 pounds pres 





mr 
ii ¢ 


M - Lee 


the day to 


asked me several times during 


open the valve, and I refuse 


to do it Finally, at about 5 o'clock, he 
said to me, “If you don’t open that valve 
I shal “Well,” said I, “there will be 


number of the managers of the Institute 


this hour, I and if 


send tor 


here at presume, you 


will them and have them come 


here and see the state of the case for them 
So this 


Half a dozen of these gentle 


selves, then I will open the valve.” 
was done. 
men came and made an inspection of the 
and “We 

It is evident that you have been 
the 
So I opened the valve and 


boilers, said to me: are quite 


satisfied. 
supplying most of steam and 
little.” 


Was no 


using 
very 
there further 
sistance of the large boiler added that day 
fall of 


trouble. The as 


prevented serious 


afterwards. 


any pressure 

A few days after the above incident, a 
committee of the managers waited on me 
“We 


good deal of trouble with our steam sup 


and said: have heretofore had a 


ply, and would like next year to have a 
What will 


you ask to leave this boiler here for our 


boiler that we can rely upon 
use next season?” I agreed with them for 
hundred dollars, 
remained for the 


three and so the boiler 


next exhibition, when 


there will be something more to be said 
about it and views of it will be shown 
[That winter Barnum wintered his an 


imals in that building, and paid me three 


hundred doliars more for the use of the 


boiler to warm it. In my ignorance of 
these items of good luck came in 


Allen 


thing so 


business, 


very handy. Mr. said he never 


heard of a new successful from 


the start 





A Successful Safe Breaking Job. 
\t Savannah, Ga., early Sunday morn 


November 29, there striking 


ing, 
example of the modern possibilities of safe 
told to the this 
paper a few years ago 
the heart of the ship- 


Was a 


blow ing, as readers of 


The safe was ina 
department store in 
rict Three were 


dist 


Pp licemen 


calling distance all night, but noth 
ing was heard or known of the 
The knob of the 


lock with a chisel, filled the 


operations 
burglars broke off the 
aperture w 


dynamite, built a 


cloth and covered all with wet blankets 
and comforters. The safe door was torn 
from both hinges and lock and no other 


damage was done. Goldfish in a jar abovs 


the safe were not injured 
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The above is substantially as the feat is 
narrated in the press dispatches. The ar- 
ticles on safe breaking published in our 
columns in 1895 indicated that not dyna- 
mite but nitro-glycerine obtained from 
dynamite is the explosive used, particu- 
larly because it is a liquid and can be 
made to into small cracks or drilled 


holes as required. 


flow 
Its force also is greater 


than that of dynamite, while the noise of 


the explosion is probably less. It was 
shown that under certain conditions a safe 
door could be blown out with a series of 
xplosions not louder than those of a 


Flobert rifle 
Combined Hydraulic Punching and Shearing 
Machine—I. 
BY CHAS, HERZBERG 
machine was built three years ago 
Austria, for the 


Chis 
by a machine company in 
imperial sea arsenal at Pola, and had to be 
accumulator al- 
the 
The 


conditions 


connected to a hydraulic 


ready in existence, which furnished 


power for other similar machines. 


water pressure under normal 


was 120 atmospheres, or 1,720 pounds per 


square inch, but could be raised to 150 


itm spheres, or 2,100 pounds when neces 
150 atmospheres 


and 


sary For this reason 
was calculated on in determining size 


Che 
machine is to punch holes I 9-16 


strength of the cylinders capacity 


of the 


nches in diameter in plates 1 5-16 inches 


thick and to shear plates 13¢@ inches thick 


if any length desired. 
seen from the half-tone, Fig 
the main body 


\s can be 
of the machine consists 
of two massive cast-iron housings, which 
are secured together with carefully fitted 
bolts 


bosses provided for this purpose 


and _ steel 


rings shrunk on oval 
30th 
housings have a capacity of 29 5-16 inches 
from center of tools to the bottom of thx 
throat 
hand housing is bolted the shearing cylin 
der S, and to the right-hand housing the 


punching cylinder L, as shown in Figs. | 


To the planed front of the left 


and 2 

The connecting body C of housing to 
cylinder is prismatic in shape, and on its 
top is fitted, between housing and cylin 
der, a taper steel key K, Figs. 2 and 3, 
which prevents the cylinders from hang- 
ing over, and therefore holds them in per- 
fect perpendicular position. The section 
of the shearing cylinder, Fig. 3, shows the 
piston P;, the upper cylindrical end of 
which is 1734 inches diameter. The lower 
external end is prismatic in shape and is 
and 954 thick. 
This lower end slides in a guide I, which 


1934 inches wide inches 
is a continuation of the cylinder itself. 
The 
at the beginning of the cutting, is taken 
On 


side pressure, which is considerable 


up by gibs d, made of delta metal 
iccount of this side pressure the guide 7 is 
brought as close to the shear as possible 
The front is covered by cover QO, which 
insures and completes the guiding of the 
Ps. 


bushing D, made also of delta metal, in 


piston The cylinder is lined with a 
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which the leather packing Lo of the piston 
P, slides. In the f 
the piston is planed the seat for the upper 


extreme lower end of 


shear-blade or knife O at an angle of 10 
The 


long and bolted in place with five 7g-inch 
bolts. In the lower part of the hous 


degrees. blade is about 4o inches 


planed to receive the slide 
the 
} 


In order to bring the 


tongue is 


= 1 1 a 
Carries iower shear-bdiade 


which 


absolute alinement wi 





the slide T is adjusted by means of 
packing plate. It is we known that a 
clearance between the blades amounting 
to the thickness of tissue paper increas 
the cutting strain more than 50 pet 
In the highest position of the pistor 

the minimum distance between the blades 
O and U is 3% inch, so that plates 54 inch 


top of the cyli 
prevent dirt 
at the same time to1 


ton P, and G by 


into the thread cut 
the latt 
reason tic glit 
na nging p 
essure 
} 
Che pi 
pist mn , 
~ P 
1 
de 
tie ext 
eal \t 
( ‘ 
iccul g 
tan 











ful and 
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thick and 393g inch long can be cut in one 
The 
cutting length per stroke is 33% inches. 

In to rs 
each cut and to balance its weight, a sec- 


stroke by shear-blades 13@ inch thick, 


order withdraw piston after 
ond steel counterpiston G is screwed tight 
in the top of P; 


slides in a second cylinder F, the piston 


This counterpiston G 


being inserted through the main cylinder 
S. The large end is provided with the 
leather packing /, and is held in position 
by a nut M. 


also provided with a leather packing L: to 


The bore of the cylinde r J is 


prevent direct communication of the water 
from the main cylinder S to cylinder / 
At the upper end of piston G is a third 
leather packing /;, which forms the pis 
ton proper and slides in cylinder / Ch 


PUNCHING 


AND SHEARING 


necessary on account of the 
work. The pipe connectin 
Fig. 3, with their taper seat 
from the inside of the ¢ 
pressed tight into the seat 
metal bushing by means of 


the outside of the cylinder 


5s are 


MACHINE 


the 
g studs W, 


nature ol 


inserted 
ylinders and 


of the delta 


high nuts 


Chis method 


on 


has the purpose that under the influence 
of the water pressure the studs are forced 
still tighter into their seat The outer 
connections of the pipes p ire made 
in the usual way with flanges and rubber 
or leather washer 

rhe to f ¢ d side of 1 
machine are th um gen ly « 
ployed f f 
piston P o | 
into wl fa 
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SHEARING INDER AND PI 


OF 


SECTIONS 


Fit 





bearing b, which is bolted to 


wer planed surface of the housing. 


he stripper is a cast-steel lever which, 
luring the return stroke of piston P2, 
trips the punched plate off. The shearing 
ides, of which a cross-section is shown 
1g i1 made of Boehler steel of 
utural hardness 
lo insure absolute rigidity of the shear 
ng cylinder to the housing, provision 1s 


ide for a shrink ring Z, Fig. 2, which is 


ink on after the machine is on its final 


foundation. The total 


ne at tons 


weight of the ma- 


CONTROLLING MECHANISM 


[he ntrolling valves and lever at the 
right-hand side of each cylinder were 
rade nswer the following conditions 

Che main pistons P; and P2 to be under 
the full pressure at once when starting 
from their highest position and to be 
topped or reversed during the work with- 


such manipulation being detrimental 


1 
tO the macnine 


\utomatic stop and reversing mechan 
in to be provided, so that pistons P; and 
2 will stop automatically after each 
troke or at any point thereof 

Controlling levers to be as few as pi 
ib] u 

Controlling mechanism to be simple in 
onstruction to insure quick and easy 
handling 

he water is admitted to each cylinder 
indepe itly through a main inlet valve 
VY, Fig. 1, shown in section in Fig. 4. The 
main body of the valve is a steel casting, 
to the p of which is carefully fitted a 
bronze stem nut which is closed water 
tight at the bottom by means of a cup 


shaped leather packing. The bronze plug 
at the end of the stem seats on a seat of 


delta metal when the valve is closed, and 
can be renewed when worn. Four small 
slots are cut into the bronze plug to ad 


mit water above the plug, and thus disen 


cumber the stem screw when closing the 


valve. The inlet from the accumulator is 


from below; the outlet to the controlling 
valves is at the side. 
the 4% thick Mannesmann tubes 


made in the usual manner 


The connections of 
inch are 

The main body of the controlling valves 
N, Figs. 1 


which has two parallel bores 


and 5, is also a steel casting, 
A and B, of 
Into 
seat 


carries a 


2 3-16 and 2% inches respectively. 
the bronze 
Bore A 
134 inches in diameter, 
fitted carefully to 


seat bushing Y,, and thus forms the valve, 


are driven tight 
bushings X, and NX, 

bronze plunger ¥, 
the 


same 


end of which is 
The 
top of the plunger is guided in a stuffing 
box screwed tight into bore 


closing the way to the exhaust pipe. 


!, the end of 
which is made watertight by a cup leather 
packing 

The bronze plunger Y2, the taper seat of 
is fitted to bushing X2, 
end, of I 


which is hollow at 
diameter, 
the 


towards 


its lower 11-16 inches 


and carries two rows of inlet slots 


which are rounded off 


edges of 





the inside. 
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The hollow end is closed tight 
The 
length of bore 
bottom in 
watertight with 


by a threaded pfug. plunger Y:2 


reaches through the entire 
guided at top 


B and is and 


stuffing boxes again made 


cup leather packings. 
Above the 
left is the outlet to the 


the shearing side. 


seat X, in A to the 


main cylinder S 


bushings 


when speaking of 
A and B are 


a channel J, 


connected with each othe1 


through which is widened out 


into a ring-shaped chamber H around the 
Into the 


seat bushing X. in B. circum 


drilled 


ference of the seat bushing NX: are 
four 15-32 inch holes in such a manner 
that the second hole is 1-32 inch higher 


third 1-32 inch higher 


fourth 1-32 inch 


first, the 
and the 
third, all connecting into 
\t the inside of X; 


than the 
than the second, 
higher than the 


the chamber // these 


‘Pitch 


Lead 





Mannesmann Pipe f 








and Reservoir 


Four Slots 
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FIG. 4. MAIN INLET VALVE. 
holes are closed by plunger Y: when in 
its lowest position. At the right-hand 
side, and above the valve seat of Y2, the 
bore B is direct connected with counter- 


cylinder F, and at the same hight, but in 
front, B is connected with main inlet 
valve V. The plunger Y2 carries an auxil- 


iary plunger Z2, 4g inch diameter, which 
closes with its taper end the entrance, 5-16 
to the hollow space in the 
Above the seat of the 
four diametrical 
when Z,: 

the hollow 
plunger is 
gasket at 


inch diameter 
lower end of Y; 
auxiliary plunger 7, 
holes are drilled in Y:, which, 
bore B with 
space of ¥z2. The 
made watertight 
the top of ¥:. The shoulder of the plunger 
7 


raised, connect 
auxiliary 
with a rubber 


right above the rubber packing has 


play lengthwise about 1-10 inch to enable 
the auxiliary plunger to be raised ahead of 


plunger Y: Over the top of Z:2 is fitted 





Bores* 
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carries between a solid 
rhe 
same man 
Oppo 


a sleeve t, which 


shoulder and nut the trunnions 72. 


y,inad 
trunnions 71; 


plunger carries in the 


ner similar directly 


site V2 


Between the extreme top of sleeve ¢ 


and a nut at the extreme upper end of 7, 


is clamped a steel cup carrying the spring 


The top of Y; also carries a spring 
The two springs f;: and f: are adjus 
ed between two flanges, of which the 
lower one at the same time serves as a 


earing or guide for plunger Y,; and sleeve 


Che 


are pre 


t respectively upper flanges of the 


ided with 
mount of throw of 


adjusting 


springs 
screws by which the 


plunger Y; and Y2 is limited 

working load of the spr 
440 
may 
flange studs. 

» plungers Yi, Y 
operated with only 
This 


1ron, 


The normaj ings 


f: and fs is and 660 pounds respe 


tively, and be adjusted by the nuts 
of the 
The three 


control 


2 and Z2 of the 
ing valves are 


Fig. 


pieces of flat 


one lever /t lever consists 
in each side of 
find their 


right-hand ends is 


of two 


which the trunnions ™ and fz 
Between the 


adjustabl 


bearings. 


bolted an counterweight, and 


between the left-hand ends the operating 
handle. Between the parts of lever 
passes also the adjusting nut and rod 


and P 


automatically 


bolted to 


the lever /1 


pistons P which operate 
The possibility 
machine with only one 
of the 
ee ee 

aiternatingly as a 


of the 


yf operating the 


lever is due to the use trunnions ) 


ind rz fulerum 
The plunger Y, punching side is 


in its construction the same, with the ex 


diametrical holes are 
ylace of the slots. 
“ ‘oncluded next week 


Historical Sketch of Patent Practice. 


ception that simple 


drilled i 





BY F. T. WENTWORTH. 
The article at page 1658, entitled “An 
Old Patent,” while interesting, contains 


certain misstatements regarding the rea- 


sons for the form of grant and the origin 


of letters for inventions. It is 
interesting to that the 
granting of letters patent being the prerog- 
ative of the King, as said 
article, the first legislation in England on 
this subject in about 1623, 
for the purpose of defining the right of 
royalty in the granting of monopolies and 
confining letters patent to inventions, thus 
settling a disputed point as to the King’s 
right to grant such, 
continuance of that flagrant abuse of the 
had led to the 
granting of business monopolies 
all forms of trade 
Elizabeth. These 
obnoxious to those engaged in all branches 


patent 
note instead of 


indicated in 


the year was 


and preventing the 


executive power which 
covering 
during the reign of 
grants were extremely 
of industry, inasmuch as they were gener- 
ally to court favorites who had no facilities 
for utilizing the 
in the franchises so acquired 

When the United States 


dependence, the mantle of sovereignty did 


same except by trading 
gained their in- 


not fall upon the President, but upon each 
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several States, where in the major the result of ary precedent set by sover- 
remains to the present day ‘ignty abroad, but of patent laws passed 
several States were, therefore, each by Congress in accordance with powers 


right under the law exist vested in it by the Constitution 


1 


f the adoption of the Che first United States patent law was 
1 
1 


patents for inven passed the Sec 


several Known In 


tal actulal | ‘ran 


C+ te ‘tual dic 





Whatever power the United 


1 





rrant 






















































































1762 


The 
the three 
was expressly provided that 


application papers were 
named 


important. 
addressed to officials 
above, but it 
the letters patent themselves should be at- 
tested by the President, examined by the 
Attorney-General, recorded by the Secre- 
tary of State, and sealed with the seal of 
the United States 

This practice was changed by the patent 
act of 1793 by vesting in the Secretary of 
State alone the power of passing upon 
applications for patents, the practice in 
other respects remaining unchanged 

Under both these laws the granting of 
the patent was not compulsory, the said 
laws merely vesting in the Secretary of 
State the power to grant letters patent if 
he considered the 
application sufficiently useful and import 


subject matter of an 


ant. There was, probably, no examina 
tion made as to novelty under either of 
these laws, but as the filing of a model o1 


specimen was compulsory, it is apparent 
that an examination as to utility or opera- 


tiveness was always had. The examina- 
tion of the Attorney-General was, as in 
most countries to-day, merely as to the 
form of the papers. It was under this 


that the “old patent’ of the 
} 


granted, and, to be 


law of 1793 


article was 


valid, tha 
must have contained the attestation 
and 


Secretary 


patent 
of the 
signed by the 


by the Attorn 


it had been duly recorded and was in prop 


have been counter 
of State and 


to evidence that 


President 
also 


v-General 


er legal form 

The granting ot patents was a function 
attached to the Department of State and 
so continued until 1870, when by the stat- 
ute of that year Patent Office 
detached said department 
tached to the Department of the Interior, 
had founded in the 
to wit, in 1849. There has been at differ 
the 
formation of a separate governmental de 


the was 


from and at 


which been interim, 


ent times agitation tending toward 
partment for carrying on this work, but 
it is probable that the Patent Office will 
continue to be under the supervision of 
some one of the other departments. 

The practice of granting patents without 
compulsory examination as to novelty con- 
tinued until 1836, which year saw not only 
the destruction of the Patent Office Build 
ing and its entire contents by fire, but the 
destruction by legislation of the old prac- 
tice and the entire reorganization of the 
Patent Office upon the existing lines. This 
patent act cf 1836 was really the begin 
ning of the present patent system, a system 
which has been adopted in most of its 
\ustria, Norway, 
Sweden, Denmark and Japan, and which 


features by Germany, 
will soon be in force in England and many 
But had 


been granted in the half century preceding 


of her colonies 10,000 patents 
its adoption, and since, the number has 
been nearly 750,000. 

This act of 1836 not only provided for 
the examination of all applications in rela 
the but the 
Commissioner of We 


created 
Patents 


known 


tion to 
office of 


art, 
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find the Patent Office report of 1835 signed 
“Henry L. Ellsworth, Superintendent,” 
and that of 1836, “Henry L. 
Commissioner of Patents,” the first report 
Patents from July 4, 1836, to 
July 8, 1870, were not signed by the Pres! 
dent, but by the Secretary of State and 
countersigned by the Commissioner of 
Patents. Thereafter and until within the 
past few months, each patent was signed 


Ellsworth, 


SO signed. 


by the Secretary of the Interior and coun- 
tersigned by the Commissioner of Patents 
At present, however, a patent is signed by 
the Commissioner of Patents only. 

The first patent issued after the law of 
1836 took effect was to John Ruggles, oI 
Maine, on July 13, 1836, a 
not 


Thomaston, 


patent which does seem to have at 


tained any prominence im patent lore be 


yond having been so issued. It is probable 
that this patent was granted under the old 
system, as patent No. 1 (the present num 
bering of patents dates from 1836 only) 
was granted to the same party under date 
of July 28, 1836. The this 


“locomotive steam engine for 


invention of 
patent was a 
inclines and declines,’ and seems to have 
been of no greater prominence in the his 
tory of patents than the earlier patent re 
ferred to 

The 
attorney is not positively ascertainable. It 
is more than likely, however, that he was 


date of the advent of the patent 


always present, if only in an advisory ca 
It is worthy of comment that it is 
recognized, both 


Patent Office, that the patent 


pacity. 


generally within and 


without the 


attorney of to-day who does his work con 


scientiously is the factor which enables 
the immense volume of business trans 
acted in the Patent Office each year to be 
carried on expeditiously, and that the 


value of many patents is attributabl 


largely to his knowledge of the require- 
ments of Patent Office practice and of the 


manner of treating each application to 
meet such requirements, a knowledge at 
tained only by experience and which em 
braces every stage of a patent application 
from its preparation to its final allowance. 
There is a general tendency to look upon 
a patent attorney more as an expert in the 
useful arts, but although, in the course of 
his practice, he acquires a considerable 
fund of theoretical knowledge pertaining 
to such arts, his business is more particu 
larly to see that the application is filed and 
sent to issue couched in terms which clear 
ly distinguish the invention for which the 
patent 1s sought. 
The Patent Office 
from 35,000 to 40,000 patent applications 


each year receives 


and issues from 25,000 to 30,000 patents 
Of the applications on which patents are 
not granted, some are found upon exam- 


ination to be for well-known structures, 


others are duplicates of appiications by 


other inventors, still others are abandoned 


and the remainder fail to issue because 


the device is not of sufficient merit over 


the known art to be patentable. The num- 


ber of applications seems to increase each 
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year, and the delay in disposing of them 
in the Patent Office is due to the failure t 
develop the capacity of the office in pro 


portion to the increased volume of busi 


ness 
An Engineering Index and File. 
BY EDWARD J. KUNZE. 
That there is a general demand for a 
good system of arranging engineering and 


general information so that it can be 


quickly gotten at when wanted, is evi 
denced by the frequent calls for such a 
in the current mechanical papers 
all of the different 
other 


system 
I have used, probably, 
some time or 


types of 


systems at 


curing the past fourteen years, including 


the book, filing 


envelope 


scrap book, note boxes, 
system, card system and com 


binations of the latter two, in which the 


cards are made the same size as the enve 


lopes and the contents of the latter in 


dexed on the outside. The main objection 
to all of the above systems is their inflex 
ibility. To overcome this I have evolved 
a system which, although it may seem 


somewhat complicated to one who has not 


used it, in reality requires but a_ short 
time to become perfectly familiarized with 
t, after which it demands very little of 


one’s time and thought to keep it 1n proper 


condition. This system is entirely flexible, 


being both expansible and revertible with 


out limit and any matter, whether it be in 


books, ¢: clippings, oral informa 


tion or notes of one’s observation or ex 


perience, drawings, future plans, addresses 
visit, be so in 


1 1 
works or places to 


] 


may 


dexed as to be at cne’s immediate disposal 


when wanted 

The system to be described includes 
A filing system, for catalogs and trade 
literature, as well as for all pamphlets of 
any description; an envelope system, for 


clippings which cannot be pasted on a 
small 3x5-inch card and for 
I used for filing 
for filing 


drawings, 


special uses 


where envelopes can best be 


purposes; a vertical file system, 


away whole sheets, notes, 


sketches, etc.; and a gencral information 


card index system, for indexing the above 


as well as all information which comes 


under the collector’s notice 

Regarding trade catalogs and literature, 
there are four standard sizes of catalogs: 
I Qx12 inches and 


314x6 inches, 6x9Q inches, 
12x18 inches. These I designate respect- 


ively sections A, B, C and D, and give 


each section a set of numbers. Unfortu 
nately all manufacturers and dealers have 
not as yet realized that it is to their advan 


ge to use standard sizes for their cata 
odd 


rest- 


t 

logs, and many catalogs made up in 
sizes at the present day find an early 
ing place in the waste basket, while stan- 
dard size catalogs are kept for future ref- 
allow % 


erence. In filing the catalogs I 


inch as a margin—that is, all catalogs 


under 6 inches in hight are put in section 
A and all larger than that size and small 
er than g! section B, 
etc. Pamphlets of all put in 


inches are put in 


kinds are 
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No 


ade between catalogs and pamphlets, as 


ith the catalogs. discrimination is 


is very difficult to draw a definite line 


1 


tween them and, in a private library at 


ast, there is really no advantage in doing 


No attempt is made, after the initial 
I 
rting, to gather the catalogs in groups 
] } 


e catalogs or 
they come in, viz.: A-1, A-2, 
e a 


rmine, in 


would be 
some cases, 1n 
ut a catalog, as, for instance, a catalog 
equally well in the 
but, 


described late 


uld oftentimes be put 
the 


ngine class or in boiler class; 


the 
ike care of this, no trouble 


index cards to be 


arises from 
In numbering the catalogs I 
the 


part of the 


IS source. 


ut the letter of and number 


n the 


section 


upper back, if it is a 


hick catalog, or on the upper left-hand 


ner if the catalog is thin. Each catalog 


indexed on 3x5-inch cards under at 


east two heads. These cards are put 


in two drawers which are labeled Firm 
nd Subject The 
S| 


irds which are put in the latter 


respectively. index 
drawer 
re made out for each of the principal 
d in the I 


mention¢ catalog, being 
indexed, for example, as in Fig. 1 


irticles 
his card is filed under the firm’s name 
nd indicates the subjects under which the 


catalog is indexed in subject drawer, sep- 


ate cards being made out for each sub 
ect, as shown in Fig. 2. 

\ card under filing systems would also 
ve stored in the subject drawer, etc 

The subject under which the catalog is 


1 
} 
I 


iat which is indi- 


One 


indexed need not be 


cated by the manufacturer. must use 
Yurman & Erbe Mfg. Co, B- 2 


Inder Cards 


Fiking Systeiis 


Ane Ma 8 


FIG. I FIRM NAME INDEX CARD FOR A 


CATALOG 
and 
the 


is own discretion in this matter 
establish 
ase mentioned the catalog was entitled 
but of 


that 


his own subject heads. In 


Suggestions,” course one would 


head It 
which is manufac- 


not index it under often 


happens that the article 


ured is known widely by some certain 


name which may be the inventor’s name 


some other significant name, as, for ex- 
the \kroyd Oil 
hich would be indexed as follows: 
Mach. Co., 
Engines—‘‘Hornsby-Akroyd” Oil 
‘Hornsby-Akroyd” O 


mple, Hornsby Engine, 


De La Vergne Refrig B-302 
Oil Engines 

s before, with this 
headed 


put in the 


hree cards are use d a 


xception that the card with 


rrnsby-Akroyd is firm index 


awer because one would naturally 


as he may not know that this 


) 1 
lOOK 


there, 
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engine is built by the De La Vergne Re 
frigerating Machine 


f the 


Company, especially 


In view ¢ specialty 


company’s nameé 


Pamphlets are onty indexed in the gen 
eral information card index und 1e sub 
ject to which they pertain. Catalogs ot 


pamphlets are marked with date of receipt 
on the title page and each of the subjects 
or names under which they are indexed 
are either written in red ink or s 1s 


Thad rca ‘ds 
Yawman & Erbe M79. Co. 


FIG. 2 SUBJECT INDEX CA FOR A CAT 
genel y the case Iie word W cn ( 


there are underlined witl 


and if the contents are index 


ink, 
under any subject 


index, as 1s the case with 


on card 


pamphlets, a line is drawn unde e word 
and the letter p written beneath in red 
If the same subject is indexed subye 
catalog index and also in general inform 
tion index, the words also p are written in 
red under the red line 

In my gen forn n < 1 index 
| fr quently put I cat the 3x5 index 
cards sometimes pasting clipping I 
llustr n 1 card or writing a note 
overing, at times ie front and back of 
he card In this, again, m one ust 


his own discretion, for, while it may 1 
general be 
notes on a Ca 
reference to the article in question 


sufficient 


The cards I u e made of Parsons 
Defendum Linen Ledger pape ire very 
ugh and are technically known in the 


that is, a ream of 
This 
paper, and 


These 


19X24 
material 


as durable. 


cards may obtained cut to size for from 
75 cents to $:.09 a thousand. Ruled cards 


may also be obtained from 


, 
dealers at a 


lower cost, but usually they are not as 
tough and light as the ones mentioned 
above It is best to use thin cards, as 


they take up less room and can be carried 


around more readily 
All kinds of inf 


cards or indexed 


may be put on 


irmation 


} 


by means of them 


It has 


doubt, that a certain 


often happened with everyone, no 


problem has been 
worked out which, after a period of time, 
be repeated in a similar manner 
If the main points had been put on a 
ide to the rest of 
the method of working out the problem, 
which otherwise would be 
spent in goin le reasoning, etc 


would be formulas are 








found by experienc: \ we cle 
certain cond ns ind tted 
down and ref » tl 
irce In ref 2 p< dica 
is much be ive f the 
Ci¢ tl t x ( I 
er Of the pape | { give 
yproxim y t g ( ve 
vorth of the 
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g., good; v. g g istrated 
W we g¢., diagran 
given I he P prac 
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concise torm Tr) me 
er the w 1 ite th 
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eac The p ¢ er B-25 in 
the wer rig ( dicate that 
e card belong c nforma 
card ex ‘ e catalog 
dex, wl e t s alway 
placed in the Q n 
The best ex f formation 
the Engineering | found 
the J 1 which the 
( Ss @ive iut 
writer s \ t de | 
rf ( An 
s made if ited lr} 
name and date of which the 
irticle was p ( umbe f 
words co ‘ ire given 
Phe numbe I oe ) ximate pace 
ccupied by the ar wer quite 
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FIG 3 INDEXING INFORM TION IN A 


PAMPHLI 





Of course, in reé he current pape 
one doe Ss not h \ ( lve deeply 
into each subject taken up. It is best t 
glance through the paper, note the article 


: : p : : 
which are of immediate inter¢ ind mark 


and read these at one: Ortl which 
the reader may considet f interest 
» him 1n the futur ] rked and 
indexed and the re pape de 
stroyed. I believe et Wm 
bersome to keep entire \ 1 f period 
icals, the fact being tl eldon 
reter to them w 
takes too long t ] ! ng lespe 
cially l this true \ ( I | ribe I 
four or five different paps f which the 
accumulation econ real yurdet 
Should one wish to refer t n old paper 
about an article vw h ] ] not file 





here are many libraries where complete 


volumes are bound and kept, and these can 


be consulted or one can send to the pub- 


isher for a copy of the paper desired. In 


reading one’s papers or books it is well 


to underline important matter, making 


h notes or comments as occur while 


tly on the page 
rds used 
; 


d around in one’s pocket 


should always be car 


so that when 


inything of importance is seen in a paper, 
book or elsewl , a note may be made of 


an the 


bo IKks of 


} 


: library pe 


g may 
In referring to 
fly and number 


Carpenter, p. 77, etc 
an have a 


The ob 


should 


lf one travels occasionally he c 
for Places to Visit 

ject to be seen or reason for the visit 
be noted down on a card reterring to the 


irticle on file or in books. These cards 
should be 
ind 

\nother 


be used for 


filed under country, State, city 


name in their order 


section in the card index may 


address¢ think it is better 


to have separ: the last two 


1 
| 
I 


ections, a may all be com 


bined » th enera nformation card 


ndex 
Guide « 


pulation of the lex t first one should 


} 


Ist alphabet ards, which can be supple 


mented from » time by subject cards 


that is, cards ich have 


a special sub 


ject written on the projecting part so that 
ill the matter in a special line may be easi- 


ly found when the number of cards in 


this line gets large \ particular subject 
having very many cards may be subdivided 
of a series of alphabetical guides 
One is not like- 


ly to have too many guide cards in a large 


Dy means 
with smaller projections 
They greatly 
Different 
colored tab cards are sometimes used for 
for 
example, in material, yellow cards could 
Some 
use different colored cards in their catalog 


ind much used card index 
increase the speed of reference. 
designating different classes such as, 
be used for designating brass, etc. 
index, using, say, buff-colored cards for 
the firm or manufacturer’s index and light- 
blue for the subject index, but I believe 
it is better to use the standard white cards 
for all purposes, as it necessitates carrying 
only one kind of card around in the 
pocket. 

In indexing one should put everything 
under its main head and subdivide; that 
ou, 


because there is much similarity, for in- 


is, index oil engines under engines 


stance, between gas, gasoline and oil en- 
gines; hence, engines being the main head, 
this method keeps all engines—gas to- 
index 
the 


ubdivision, O in oil following G in gas, 


gether, etce., their position in the 


following the alphabetical order of 


ete. Likewise air compressors should be 


indexed as compressors—air, since we may 


have compressors—gas or compressors 


ammonia, ete., all of which belong to the 
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same kind or species. If one is uncertain 
under which head to index an article, he 
may index it under two or more subjects. 
A liberal use of cross-indexing is no fault. 

In the envelope file I use 3%4x6-inch 
standard-size envelopes and file them in 
4x6-inch drawers. I designate these Sec- 
ion E and number the envelopes consecu- 
tively from 1 up. The clippings put in 
these envelopes are numbered in red ink 
at the title, viz. E1, ete. Clippings of a 
like nature are, as a rule, put in the same 
In exceptional cases clippings 


I-3, CIc. 


envelope. 
are given individual numbers, as E 
All clippings are indexed in the general 


information card index. These envelopes 


are extremely handy for temporary index 


ing—for example, away a set of 


putting 


indicator cards made on some test, to be 
used for making up the test at some future 
date. 


In the 


~] 


vertical file, 
for 


which is similar to 


used filing commercial corre 


those 
spondence, I file whole sheets'such as those 
MACHINIST or Power, 


from the AMERICAN 











FIG. 4. FILE CABINET. 


without whatever, in ver- 
tical folders. I 
folder and also each article 
as in the envelope system. I also attempt 
to bring like topics together in the folders, 
but it often that this 
done, as two different articles on entirely 


trimming 
term this Section F 


any 
and 


number each 


occurs cannot be 
different subjects may be on different sides 


of the same page. This, however, need 
cause no trouble, as each article is indexed 
in the general information card index in 
Each 


the ti 


article is 
and the 


the 
marked in 


following manner: 
red ink at 
instance 
F 4-11. This the 
upper right-hand corner of the sheet or the 


tle, 
folder number is put here, as for 


number is also put in 
upper right-hand corner of the first sheet 


When 


article on the sheet or set 


more than one 
all of 


the numbers of the articles contained are 


of a set. there is 


vf sheets, 
put on the upper right-hand corner of the 
first This 
many different 


sheet. indicates at once how 


articles are in a certain 


set of sheets, and the trouble caused by 
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the articles is entirely 
avoided. In the 
subject or subjects under which the ar 


overlapping of 


each case name of tl 


tic] 
is indexed in the general information cat 
ndex is either underlined in red ink o1 


word written in red at tl 
irticle. 

It is not always necessary 
indexing exact—that is, by giv1 
irticle a number. One may index, 
notes on ammonia condensers under « 


densers ammonia, and from time to til 


idd to them by using loose leaf note book 


and fastening the sheets on a given sub 
ject together with brass fasteners. If aft 
1 time considerable information has bee 
iccumulated in this line it may become « 
advantage to separate the subject into, say 
atmospheric ammonia condensers, 
merged ammonia condensers, double 
and give 


and change th 


ammonia condensers, etc 


two new numbers 


latter 
index cards, which is easily done. 
The 


so arranged that one can take notes o1 


note book above referred to 


different subjects and from time to 


sort them out and place 


them 


proper places, the ta 


by me 

found to 

in select 
ing the size of paper, one mt be gov 


holder to 


erned by the si note 
Chere is 
hold rs, 


paper c 


be used with the paper some 
difficulty buying paper f 
he proper size 


the se 
and even if t 


had from the 


1e local dealer it seldom 
| 


that the holes which are punched 


pens 
tening device 


through the paper for the f 


best to hav 


are in the proper place. It 
the paper cut, ruled and punched by some 
printer. I use what is known in the 
as 16-folio Empire bond paper for 
purpose. This can be obtained cut to s 

ruled and punched for from $2.50 to $3.00 


The 


paper, is much 


per thousand sheets paper makes 


excellent note lighter than 
that usually furnished with note holders 
and 


without destroying its surface 


one can erase marks very readily 


Design features and construction details 
may be most effectively brought together 
for future reference by using thin paper, 
which may be purchased very reasonably 
in pad form, and tracing off the particular 
design, a small note being made as to the 
source, etc. By this means one may gather 
together, for instance, designs of pistons 
and, having them all together in his notes, 
be able at a several 


glance to combine 


good points of different designs. The pa 


per which I use for this purpose makes 


fairly good blueprints even when the trac 
ing is made in lead pencil. 

With this system, as thus far explained, 
it will be seen that there is no limit to tl 


material that a 


tor instance, 


may include one or a dozen or more draw 


amount of person can 


store away, as, Section 


ers, the labels outside of the drawers indi 


cating the inclusive numbers in each draw 
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Should a drawer become too full 
rough the filling up of the folders, it 

ly necessary to take out, say, 25 or 50 
the highest numbered folders and put 


1 1 


m in the next drawer and_ simply 





nge the numbers on the 


m is also entirely revertible, for, if, for 


stance, alter a number Of years certain 





1 1 
} >t 


formation or data becomes obsolet 


e if 


n be readily removed from the file and 
e indexing card referring to it destroyed 
In this way useless or outgrown matter 


hich otherwise cumber up a 





trace 


le stroyed 


The system described does not include 
the use of pocket note books containing 
such tables, etc., as are required in daily 
work These p¢ cket books should De 
small, if possible vest-pocket size, and it 
is best to have the pages made up of cross 
section paper, which allows one to mak 
tables or sketches or paste clippings in 
the book with greatest ease 

Fig. 4 represents the file cabinet used 
me. It was manufactured by the Yawman 
& Erbe Manufacturing Company, of New 
York city. In the illustration, a represents 
the general information card index. Cat 
alogs are indexed under firm’s head in 
drawer b and under subject head in draw- 
er c. E represenis the envelope section 
and F the vertical file section contain 
ing the folders dd. There are no rods 
for holding the cards in place, as I believe 
that, in a private index used by one pet 
son, they are unnecessary All of the sec- 
tions are, however, provided with locks, 
which are essential in order to keep the 
files intact. In selecting the cabinet | 
was governed also by the width of the 
drawers in the vertical file It is very 
essential that no trimming be done unless 
absolutely necessary, on any of the pages 
of papers which may be filed in this sec 
tion. There is just as much trouble in 
trimming off a half inch as in trimming 
off an inch and a half. As mentioned be 
fore, QxI2 inches is a standard size, and 
as many periodicals, such as Power, AMER 
ICAN MACHINIST, etc., are printed in this 
size, the width of the drawer should be 
such as to be capable of filing a 12-inch 
sheet without any trimming. Many ver 
tical files have drawers only about 11! 
inches wide, the use of which necessitates 
the trimming of almost every sheet which 
is filed in the section 

The catalog file has not been illustrated 
I am at present using ordinary shelves for 
this purpose. A better arrangement would 
| 


be a sectional bookcase, the sections being 
f different hights corresponding to th 
hights of the standard sized catalogs. An 

=i +} "1 o9 sa 


ther very good catalog file is the one used 
by the W. P. Davis Machine Company, of 


Rochester, N. Y., which is « 
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partitions, which may be shifted if neces 


sary, serve to keep the ¢ gs or pam 
phlets in a vertical p n, \ 1 1s quite 
essential, due to the fact t some cata 
ogs are veryv W dk wl ( ire very 
narrow nd this 1 f \ Siz 
causes the widet nes \ and lay 
ve Wire part ns | g a screw 
yn | e in é ( e very 
nexpensive \ f f Lig \ 
spaced I I I cata 
logs in good or 

| ( ic | lime 


in ir proper p ' J, 
No ccumu i Ss Ww I 

, | 
soon ¢ g the w I a ¢ rd 


Fixture for Boring Crank Pin Holes, 
The accompanying half-tone shows 
Providen 


VIGCT ‘ Engines 


fixture used by thi 
ing Works for boring the pin holes of 


their large engine cranks 
The face side of the crank is faced 








to 
fixture 
to 


The Baron de Hirsch 
Wi 


a 


X¢ 


} 
eT 





FINTURE FOR BORING 


the same setting as that in which the shaft 
hole is bored, insuring truth between thes« 
surfaces. The crank is then laid, face 
down, on the planed upper surface of the 


1 


base of the fixture, the boring bar being 


guided by bearings in the end ot the ove 

hanging irm and in the S these bear 
ings being made to be truly square with 
the uppe Irtace f the | ( he boring 
a conveniently d en t he spindle 
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ning of the year 1903 comprised besides 
the other trades, 21 machinists, and 14 of 
these have sent in reports of how they are 
getting along, 9 of them earning not less 


than $10 per week. Courses in pattern- 
and fresco painting have recently 
Mr. J. Ernest G. Yalden, the 


to be congratulated upon 


making 
been added 
superintendent, !s 
11S uccess 


Making Elevator Buckets With the Steam 
Hammer—A Special Reaming Machine. 


BY S. A. WORCESTER 
Some years ago I had occasion to make 
ibout fifty elevator buckets for a dredge 


The buckets, which resembled Fig. 1, had 








$2 


Ame in Machinis 


BUCKET TO BE MADE 


FIG. I 


THI 


formerly been hammered to shape by hand 


n a cast-iron former, with mallets. This 
was a tedious and expensive process, re 
quiring a number of heatings for each 


and as more of them would prob 


ucket, 
ibly be needed for future dredges we de 
ided to make a pair of cast-iron dies and 
the 

with the 3, 


W e had 


inch steel, 


form buckets at a single operation 


500-pound steam hammer. 


on hand a sample bucket of 


and as the small reduction 


in size by shrinkage of the die casting 


was not objectionable, I used the sample 
to mold 
dies. <A 


was nailed 


from which 
of the 
A, Fie. 2, 
up for a pattern for the body of the female 


bucket as a pattern 


the curved portions two 


cheap wooden frame 


die, the sample bucket B was set in it and 


fastened with wood screws SS, and this 
wood and iron pattern was blocked up in 
Sand was then rammed in the 
and inside of the 


The dovetail strips O were then 


the drag. 


drag around the sides 


pattern, 
set, the parting made and the cope rammed 


up, the mold now appearing in section 


like Fig. 2. It was then rolled over, the 
blocks removed, the bucket B unscrewed 


ind lifted out of the frame. Parting sand 


was then put the curved surface left 


by the bucket, and the drag was rammed 


on 
up against this sand pattern. The drag 
was then lifted and turned, the wood and 
sand pattern removed from the cope and 
the mold closed, appearing in section like 
The 


similar manner and as 


Mig. 3. male die was molded in a 


shown in Figs. 4 
ind § 

The molding was done with care and 
The 


hammer 


the resulting castings were 
die 


head and the 


excellent 


male was planed to fit the 


female to fit the anvil block 
I'wo t-inch guide pins, with their outer 
ends well tapered, were driven tightly into 
the The 


very 


surface of the male 


the 


lower die. 
to 


nearly the correct shape and two holes / 


plates for buckets were cut 


Fig. 1, were punched for the guide pins 
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After heating in the furnace, the plate 
was held up on the guide pins while the 
hammer was brought carefully down, not 
striking until the plate 
forced nearly to shape. This gave the 
helpers time to take their tongs away after 


any blow was 


the plate touched the upper edge of the 


lower die. One or two blows then took 
out any wrinkles and formed the bucket 
nicely. The entire lot of buckets were 


formed easily in one afternoon, their shape 
was more uniform than that of the hand- 
and the labor saved on this 
than paid for the dies 

Following is a brief description of a 
which I for reaming 
four bearings in a mower frame shown in 
ig. 6. 


made buckets 
one lot more 


machine designed 
I do not offer it as in all respects 
in example of up-to-date machine design, 
but as a special machine built for special 
conditions which in daily use has made an 


excellent record. Patterns on hand were 
used for the headstocks, feed slides, slide 
brackets, main frame and legs. As the 
feed required but slight pressure, the spur 
and miter feed arrangement shown was 


adopted and the full spindle traverse was 
made simultaneously by both spindles with 
about two turns of the 16-inch hand wheel. 
The plan shows the mower frame in place 
in the jig A and 
B, in the main shaft bearings of the mow- 
These 1 


with the hardened plugs 


er, holding the frame. 
} 


7-16 inch 
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lifted from the floor by an air lift sus 
pended from an overhead trolley. It 1 
run over the machine and, the two reamer 
being slipped into the holes to be reamed 
it is lowered on the rests D, E, F. Th 
plugs being pushed into place by the 
ae for 
Without stopping the spindles, 


ever 


the frame is in position reaming 


which are 
driven from an overhead countershaft with 
one straight and one turn belt 
they are fed rapidly forward and their 
clutch-shaped ends engage the driving pins 
G on the reamers. When the 1 


ish their work and r« 


quarter 


reamers fin- 
turn to their starting 
H, 
its pin striking the end of its slot in 


spindle /, 


the reamer from following the spindle an 


position, the ejector which is stopped 


: 
DY 1 
cast-iron hollow 


the prevent 


leaves it clear so that the mower fram 


with the two reamers can be lifted aw 
at once without stopping the machine. The 
lever C being thrown down and the fram: 
raised from the machine by the air lift, 
which has not been unhooked during the 
reaming process, the taken 


laid 


mower frame is 


reamers are 


out and on the machine while 


lowered to the truck 
T 


floor and the next one is brought up. Th 


steel spindles J are splined the greater 
part of their length and driven by feathers 
in the rear end of the hollow spindles 


The ac 


f reaming takes about 15 


which run about 50 revolutions 


tual operation 





























main axle bearings have been bored to size seconds. One man reams 250 frames 
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SECTIONS OF MOLDS 
and are not to be reamed, but the four day and has several hours to spare for 
bearings which are to be reamed in one other work. This machine cuts the cost 
operation are to receive renewable bush- of reaming to a fraction of that of the 


ings which must be a nice driving fit. The 


plugs 4 and B are thrown in or out by 


one motion of the T-shaped hand lever C 


with its connections. The further bearing 
of the pair reamed by each reamer is I-I¢ 
inch smaller than the nearer one, and the 


feed traverse is only that necessary for 
reaming the longest single bearing, which 


is about 4 inches in length 
operations is 


The cycle of 
The 


freme, which weighs about 125 pounds, is 


as_ follows: 


mower 


older method of reaming one hole at a 
time in the drill press and the work is 
much lighter with the improved arrang 
ment 
A Demonstration. 
\ teacher in a Texas public school re 


ceived the following letter the other day 
“Sir: Will you in the 


son easier some to do at nites? 


future 


what he’s brought hoam two or three nites 
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us back: ‘If fore gallins ot bere wi!' fill thirty impression. Every journal has its peculiar sometimes of a more rough and ready 
i to pint bottles, how many pints and half esprit or atmosphere emanating from the character thi 


er vottles will nine gallins of bere fil?’ Well, personality of its staff, and if ever the would deem suitable fer their require 








ed we tried and could make nothin’ of it at “useful” or “practical” side of the AMER- ments. Not only this, but in shop 
“he ill, and my boy cried and laughed and sed IcCAN MACHINIsT’s make-up decidedly pre ing out machinery oi good and accurat 
yer 1e didn’t dare to go bak in the mornin’ ponderates, its salutary influence will, in finish, there are often jobs w 
ig without doin’ it. So I had to go and buy’ my individual opinion, be on the wane. call for an accurate t it a nd th 
l nine gallin keg of bere, which I could \n interesting though intensely practical fore e low-priced ( g 
ith | afford to do, and then he went and bor topic has been touched on—perhaps not in tl est for the purpose Though \ 
»wed a lot of wine and brandy bottles. the happiest or most judicial manner—un priced, it 1s 
We fill them, and my boy put the number’ der the heading of ““Machine Tool Making cases they are d ledly good value, 
ns jown for an answer. I don’t know whether n Halifax, England.” For a number of by the laws of chat ertain propo 
n- t is right or not, as we spilt some while years I have had occasion to note the loca f them come out 
ng n’ it. P. S.—Please let the next some haracteristics of the machine tool indus some which have cor under ) 
ed ve in water is | no ble uly more r\ that district nd thoug!l it firs r s handy ent 


character of its products and the environ spects than the o1 
Basis of the American Machinist's Success—The ment and ideals of the producers, actua nd conventiot os 
Machine Tool Industry of Yorkshire. 
BY JAMES VOSE. a) 


: ' ; , ' 
i Your editorial on the relative claims of | 
- * * ¢ 434 — oc: EE A, 
1¢ the “useful” and “interesting” classes of | T . 
x . tter for admission to your columns ap S F 
: : cr ~ 
le peared at a time when several incidents mms 
n id accentuated a query which has often | 


curred to me, vi What is the peculiar | 
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juality of this journal, M . 
pearance, laS practically enroiued ali In 
itiated its readers into—often unconscious 
membership of an international frate1 rIG. 6. REAMING MACHINI 
nity or guild of reading, thinking and 
evolving administrators, designers and experience of some of the low-priced tools wound up as follow | pp, thre 
mechanics?” My own impression is that proved they were—whatever their faults, low-priced tools ma 
he human element pertaining to engineer- and these were by no means absent—very vantage under certai ndition 
ng conception, enterprise and achiev good value for the money paid; in fact, | an extent which will vary w 
ent has, in these columns, been accorded ume to the conclusion it was bad manner work princi tu 
ts just correlation to the whole, and the to look a gift horse in the mouth. In an and with th 
ult is a consciousness on the part of its article on this subj: ‘ en about sever remel 
eaders that no sectional or class bias is ears ago, I made the f ving re r] or lag 
»wwed by the management to interfer Phe w-priced tor evi ( f ( 
\ th ts r 1 t 1 \ yresel go! < e to users Ww V« 1 st ! ( 
tion ot subjects coming with th y ermittent, su : ‘ rep ther 
ope of the machinist’s vocation [he shops, jobbing shops, etc., where days, or tools oug S 
fact seems to be that the contents of the even weeks, might elapse without the t vere writt 
paper have been of such a character that being needed. These conditions apply als chiefest an 
the primarily useful has been presented in to some colonial and continental require nvasio1 whicl gerievé nd irmed 


in interesting guise, and the interesting ments, where the mechanics who use thet some Britons about the t the cycle 





will always be capable of making its own are, by the exigencies of 
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t the British 
tool industry collapsing like the wall of 


Jericho at the s 


ie alarmists anticipated, in 
und of the trumpet, has 
up 
an extent that, 


actually invigorated and braced tool 


manufacturers here to such 
except in a few special instances there 1s 


ttle actual need 


of outside assistance. In 
of our perhaps stolid but, 


ised and 


is been anything 


this rejuvenation 
ubstantial trade, 


but 


Iter all, broad-b: 


Halifax hi behind 


hand Even the lowest grade of tools 
hows evidence of that silent but persistent 
pressure which improved taste developed 
n the user by the sight and use of good 


causes to be applied to the manu 


models, 
facturer, while the medium class. ot 


“merchant” tools are extremely creditable 


productions, and a large proportion of the 


tools now produced in Halifax are prob 
ably second to none for their particular 
purpose 


tion of 


former case of low priced produc 


tools having a regular market 


which fact demonstrated that the supply 


created a demand or vice versa—always 


struck me as a most interesting phenom 
and 


enon, [ have often been puzzled to 


mentally decide whether it was better for a 


workman to severely limit his personal 
and family expenditure on social and 
esthetic amenities or aspirations in order 


to obtain the means necessary to become 
an employer—in such a small way as for 
many years subjects him to financial risks, 
almost without compensating gains—or 
aim to become a skilled administrator or 
official of en established concern which 
could afford to pay a salary equal to or 
than the earnings of a small em 
As Mr. Redman points out, many 
the 


possibly 


greater 
ployer. 


Halifax workmen have taken risks, 


and though they themselves 


decided success, they 
the 


which a business, modern in the best sense, 


achieved no very 


handed to their successors basis on 


could be develope d. The more I have 
seen of these sturdy Yorkshiremen the 
better I have respected them—notwith 


standing the historical antagonism of the 
white and red roses of York and Lancas 


ter—and I believe the way they have de 
veloped in the past was simply along the 
line of least resistance, environment and 


racial conceptions of thrift producing local 


color or bias to their efforts. Grit seems 


decidedly in evidence in 
features of the Halifax district, and my 
the 
character of its inhabitants, who not only 


the ger vlc ical 


impression is that it is reflected in 
possess the grit to stand in the race, but. 
what is more important, the staying power 
necessary to come in at the finish. 
Manchester, England. 
What 1 called a 


made by mixing burnt lime with linseed 


heat-proof putty is 


oil and boiling down to the usual consist 
ency of putty and allowing the plastic mass 
to spread out in a thin laver to dry in a 
place where it is not reached by the sun 
It can be warmed over a lamp or otherwise 


for use and on cooling is hard again. 
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Trip Hooks and Drop Balls. 
BY ULRICH PETERS. 
In connection with the article on rolling 
mill dogs, at page 1354, which gave some 
general principles of these automatic grip 
for the handling of 


ping devices ingots 


and billets with the crane, I now give a 
few examples of tripping devices or trip 
hooks as used in connection with drop 


weights for breaking up foundry iron, or 
in steel plants for cracking the skulls from 


, . 1 1 
aiso tor breaking 


pouring and slag ladles, 


up slag, the sows of old hearth beds, heavy 


scrap blooms and loosening molds stuck 
ver the ingots. 

The accompanying half-tone, Fig. 1, 
shows the finished structure of a skull 


cracker for a new steel works, which is to 


have a 10-ton electric traveling crane on 


the high runways, and, with an outfit of 


few drop balls of about 5 and 7 tons in 


weight, 1s expected to break up any kind 
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in Fig. 1 thought to get something extrao1 


dinary in the line of a trip hook when ot 
dering one of the pattern shown in Fig 
I saw my fellow draftsman working o1 


this trip hook from ideas furnished, whicl 
appeared to me later, when completed 


the machine shop, like a one 


armed togel 


jointed puppet made of steel, good 
heavy. 

This trip hook proved to be a part 
failure, and a newly hired crane man { 
nished rough sketches of a trip hook sin 


lar to Fig. 4, which he had copied ft 


nearby steel works, and which w 
familiar to many as an old and appr 
design. I was asked to give some sugg 
tions, after the hook had been laid out « 
the board by a junior draftsmat This 
did by correcting certain angles, of whi 
[ will speak later. The drawing was « 


when it left for the shop, but 
the 


rect 


first trial hook did not release the 








FIG. 1. FRAME FOR 
products there 


the 


of scrap and undesirable by 
and 
manufacture. 


deposited accumulated during 
process of 
Contrary to the fundamental principles 
of the grip hooks or dogs described in the 
previous article, these trip hooks—whether 
used in foundry drops, skull crackers or 
for the rams of pile-drivers—must be so 
constructed that when lifting the weight 
they will release the load at the will of the 
operator at any desired or fixed hight. 
Like the dogs, these trip hooks appear in 
practice in very different forms and de 
signs. The amount of power required t 
trip the ram in a pile-driver which is re 
leased by means of an adjustable cam 
mechanism, .is not of such importance as 
in the case of trip hooks where the release 
of the drop weight is effected by a pull 
on the rope to the trip lever by the oper 
ator. For this reason the manager of the 


works of which the skull cracker is shown 











, / 


y le Mee 


A SKULL CRACKER. 


had 


was called to the 


drop ball until the trip lever been 


Attention 
it left the shop for another trial 


bent. angles 
before 
this time 


the 


supposed to be the final one—but 


too much change was made in filing 


angles, and the drop ball was released be 


fore it started to move up. Some more 


filing with the use of a 


protector set ac 


cording to the drawing made the trip hool 


work all right. In fact, it really puzzled 
the machine shop superintendent to find 
that he had to stick this time to figure 
and could not make some, to him, in 


portant changes from the drawing 


The 


conditions for the proper action 


a trip hook, taking as examples Figs 
and 4, are: 
1. The vibrations and shocks due 


lifting should not give ris¢ 


ly releas 
2. The pull on the trip rope should not 
exceed more than about 75 pounds in ac 























1 the workman, as he says, has to catch 
vall swing Cherefore mus 
ble t ele ( easily I 1 qu 

e a $10 ip hook l 
{ nd 2 g 

sible. and e welg f tl d 
cht enough for handling 

ig shows ery 

trip hook | ilize ! 
he ) I ) ‘ ( 


1 pins ¢ i ¢ 
| press ( ne¢ oO 
‘ a 
ver arn ide t 0.2 0.25 
; 
engt! This moment must tull 
nterbalance of the leve 1 
veight of hed rope Round 
a 
g the contact surfaces of e trip lever 
is ’ 
nd the 01 ver H, as shown in the 


} 1 } 11 


ment, particularly when the drop ball in 


hoisting up spins around and the trip lever 
has some side play which might give ris¢ 
to an untimely release 

To comply with condition 2, it 1s essen 
ial to find a proper proportion of the 
effective leverages m, Fig. 3, and a 

Fig. 4, in relation to the angle 4: of the 
1ormal pressure ¢:, which is a component 
f the weight IJ’ of the drop ball. We 
should remember that angle A: should 
never be made smaller than about 18 de 
grees, as with smaller angles the link L 
f the drop weight may not slide from 
the hook H. In designing a trip hook the 
quickest method of finding the proper re 
lations is by trials on the drawing-board 
the slowest and most expensive by trials in 
the shop 


In Fig. 3 the pressure c which effects 


the trip lever directly is constructed from 


a parallelogram under assumed angles A 


resultant 
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DESIGNS FOR TRIP HOOKS 


numerical value 


3, we obtain 


( 2,400 


nN 
i d we can 
m 
' 
aia formula f 
res 
f m 
2,400 pounds 
lain ) cle sign at ip n 1K 
a | 1 o1lyve dre 1) 
compon not much 
” pounds The ntrodu 
iges FG rand Ff I 
Fig 4 does no mate! lly 
ymplication of e general 


Pnb 
Jma 
4.2 and adopt the same 


‘ . nN - 
s for f, P and as in Fig 
Wi 


4.2 10,080 pounds 
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Casting in a hoop should be avoided, as 
shown link L by the 
bar B through the ball has proved 


the connection of 


le ,O5C 


to be much more satisfactory. 


Considering that a drop weight is sub 


jected to the same rough treatment, blows 


and shocks as the pieces which have to be 


broken up, and that a drop ball, the larger 


in diameter, has correspondingly greater 


initial strains through the effect of uneven 


+ 


cooling, it may seem advisable to make it 


of the highest grade of material, so as not 


to make the foundry drop or the skull 
cracker a place for breaking up drop 
weights. It is not absolutely essential that 


the material be of a higher grade—that is, 
of a 


it, etc 


iter strength, a higher elastic lim- 


gPTe. 


than the pieces, which have to be 


reduced to smaller pieces—a tough mate 


rial of moderate strength and elasticity 


will answer much better for this purpose 
should not be 
into the loam mold, as the 


The iron or cast. steel 
poured too hot 


drop ball will have, even under the slow 


est cooling, as in the case of ingots, initial 
strains caused by contraction, which is 
greatest at the thickest part of the ball 
These initial stresses are very likely the 
main cause for the parting in two of a 


Mr. 


page 1397 in his article on casting a foun 


R. Jones at 


drop ball described by 


dry drop weight in loam. 





Variable Speeds for the Planing Machine. 
BY FRANK B. KLEINHANS 


No one would expect to use the same 
cutting speed on a lathe or a boring ma- 
chine when working on cast iron, wrought 
iron or steel, yet while we have speed 
changing devices for these machines, many 
of our planing machines run at a constant 
speed. One of the most disagreeable jobs 
about a machine shop is to plane up a 


hard bed with a machine which runs too 
fast, and yet this very same machine could 
be speeded up to advantage on other cast- 
ings. The problem for putting a variable 
speed on a planing machine can be divided 
into two cases—first, those machines which 
stand out in the open portion of the shop 
and which must be motor driven, there be 
ing no overhead work; second, those ma 
which 
In the 
first case we are obliged to resort to the 


chines which are belt driven, and 


are provided with overhead work. 


magnetic clutch or else mount our motor 
on top of the housings and belt to the 
In Fig. 1 we have 

which could be 
used in the belts 
The motor M engages with an idler gear 
I, which in turn drives the constant speed 
shaft C. 
which we obtain the changes for the vari 
able speed shaft ’. A belt on the pulley P 
gives us the constant return, while a belt 


standard construction. 


a style of motor drive 


connection with usual 


A and B are change gears, by 


on the pulley Rk gives the variable cutting 
speed, 

This arrangement of the change gears 
also works in very nicely in connection 
with the magnetic clutch. Instead of chang 


ing the gears .4 and B, we frequently find 
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several runs of gears arranged in a gear 


box. The gears are fitted up with friction 


rings and are operated by levers which are 
placed in a convenient position for the 
operator. 


In the second case we have those ma 


belt 


are provided with overhead work. 


chines which are driven, and which 


In Fig. 
2 we have the regular pulleys A and B of 
the machine. The constant speed for the 
return is obtained from the pulley C on 
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VARIABLE 


A bracket D 
is arranged so as to be bolted to a post P. 


the countershaft as shown. 


A pair of cone pulleys are arranged on 
these two shafts, so that three changes are 
obtained for the cutting speed, a belt lead 
ing from pulley E to pulley 4. This ar 


rangement works in very well in connec 


tion with an existing machine, as we are 
usually able to arrange the bracket D so 
as to bolt up against some part of the per- 
The thing to be re- 


manent structure 


SPEED PLANER 
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membered in using cones for this purpose 
is that the smallest step of the top cone 
should transmit as much power as the pul- 
ley E, otherwise the cone belt will slip be- 
fore the belt from E to A 
according to the construction of the ma 
should transmit 
pull the cut. 
Another 


speed for a 


Che latter belt 


chine, ample power to 


way of obtaining a variable 


planing machine is from a 
variable-speed countershaft, as shown in 











FIG 5 
Amervan Machinist 
DRIVES 
Fig. 3. The constant return pulley is 
shown at 4 and the variable cutting speed 
pulley at B. When this 


pulleys and belting will work in on a ma 


arrangement of 


chine, it makes a very nice arrangement, 


but the difficulty in having the pulleys A 
and B so far apart is that the angle of the 
belts interferes with the mechanism of the 
machine. 

An elevation of this countershaft is 


shown in Fig. 4. Unless the overhead work 
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is very high, an alteration must be ma 


n the planing ma 
iodate this belting 


find this style of countershaft 


to the reg countershaft, and th 
Variations ar¢ de Vv ¢ ing og r speed 
I the count haft whi 1 Changes b th 
the forward and the return movement of 
the table Although tl would never be 
done on a new machine, yet the ease with 
wl ich the chat ge can be l ade 11 the S 1Op 


is such that we are f1 


in using this construction, a smaller pulley 


being placed on the countershaft in order 


to reduce the high speed of the return 
vhen working on high cutting speeds 
One very nice thing about this style of 


countershaft is that we can obtain 


ease any speed within the limit of 


countershaft, which is provided wit 
ficient variation for planer work 
ampl 


of 4 or 5 to I is usually 


Thus with range ¢ 


planing machine 


5 to 1 we could obtain cutting speeds vary 


ing from 15 to 75 feet per minute, which 
would be ample for any work which we 
would be required to do on the planing 


machine. 


In Fig. 5 is seen a variable speed coun 


tershaft with positive gearing and from 


which six or eight changes of speed can be 


obtained over a range of from 4 to 6 to 1 
The pulleys 4 and B are placed near each 
other, so that very little, if any, alteration 
s necessary on the planing chine in « 

der to accommodate the bel The pulley 


s shown, ane 
turned at the same 


attached the variable-speed shi 


to 
by its variations changes in the 
pe d are obtained 


Hardening Taps. 
BY E. R. MARKHAM 

The annoyance caused by the change of 
lead when a tap is hardened is very great; 
ind especially is this the case if the tapped 
hole is long 

When 
a hole 1 inch long, 


hole is 


difficulty experienced in fitting 


tap is used in tapping 
and the 
on an 


a %-inch 
screw to go in 
lathe, the 


the 


the cut engine 
screw 
to the tapped hole is very annoying if the 
tap has contracted in hardening, and it 1s 
not an uncommon thing to find taps in use 
that have contracted sufficiently to change 
the lead one one-hundredth of an inch in 

inch of length 


one 


I remember at one time being connected 


with a manufacturing concern that had 
ertain work to be tapped. The length of 
the tapped holes was more than twice the 
diameter of the tap. When they attempted 
assemble the work it was found to be 
npossible t gC the crews more than 
ilf way through the holes. A few of the 
screws were al d, a thread die was 
n over them 1 it was found necessary 
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they ¢ uld nm tne € 

even with the aid of a wrench. When the 

‘ 

reduced screw was calipered was found 

nich «mall han the tan th 1 

>be SO Much sm ( Lie ap tna in 
nvestig 1 was mad nd the ip Ww 


conce naking taps and dies tor the mar 
ke was considered adv Die » notilry 
hem f the defec nd them to reé 
place se we ha é OU, { the 
W hers whose kk "i | be more 
nearly correct 

In reply they t they could n 
] esponsible f he lead of p atte 
it was dened, and they could 1 
replace n \ r | yrde t 
satisf irselvi to tl n of th 
screws we had d, \ dered 
ip f the same si s ( Ve ( 
ittempted to use but not lened 


error could be detectec any means we 


had of testing it We then hardened it 


and found that had were a 
good fit in the hol ve 


of 


very tapped 


examination the lead failed to show 


between the tap 


7 
irdened 


any perceptibl difference 
when soft and after it was h 


method used in hardening the tap 


is known as pa wdey ind was de 
scribed to the readers of the AMERICAN 
MM CHIN r os l ( g 1 the 
enet f any ve read the 
< \ g ( le ) l I { 

pplie the 1 ie of 

To a stac ( ts it 1s necessary 

have f ce where a uniform fire can 
Le ut for evel l We m t also 
hav , OX new rer 

e€ plec ve ( d we mus 
have supply r cl ed leather O if 
the taps are made of steel containing moré 
than 1 per cent carbon, it 1s advisable 


to use hoofs o1 rms, or a mixture of 


charred The taps may be packed in 


these, 


the box surrounded by the leather, making 
sure that no part Of a piece of steel is 
within 1 inch of the box at any point 
After surrounding the tap well with the 


packing material, the cover may be put in 


place and sealed with fire-clay 


the 
When the clay used in sealing the 


dry. 


to prevent 


gases escaping the box is heated 
cover 1s 
the box may be placed in furnace 
and subjected to heat 

Before placing in the furnace several 
14-inch holes should be 
of 
ich wire 


Thes« are 


1 
when the 


drilled through the 
and of 
of 


the cover, some pieces 


3-16 i run d » the bottom 


the box used to determin 


the time 


through the 


pene trated 


box: or, in other words, wl 


the work is red hot After the box has 
been in the furnace long enough—accord 
g IT 1dgment become heated 
throug] ne of the wires may be removed 
neans of a p t long 1g Should 

b ed hot Ss entire engt! t t n 


i¢ 
d 9 
4’ I 
‘ f ‘ 
‘ 
f sma f large 
One Te 
St r 
A 4 ~ ip 
9 I ) 
if est 
W he | 
f the 
. \ ken 
l l l of 
w linseed f n 
Ve he vap 
f keeping th fr ip 
he tempe nay vn either by bright 
ening and dr g vy heating 
I gaging { n 
| pe "\ ( ed this 
nethod mig er t irden 
r ips Ihe I I ruc 
to! ire I { I W De 
found hard: ft he ie di 
nary manne ( ( 
Phe parti ge ( é for 
Ss me | that tl lency to a 
ge of lea d mum 
d the diamett n will 
I ( inge p< rt 
Che taps w four p be 
than if hardene t man 
ne { r 
tween @ ding ( v rte 
— exte the ng 
nd, taken a 1 more 
ra \ ) T r 
dinary man 
This method ipplicable t ill taps 
of short length d to g jiler stay 
bolt tap When heating g ps, how 
eve it 1s nece to mg box 
opening at one ¢ l | that the tap 
may be drawn straight t rather than uy 
through the packing el 
I receive nume 1 quiries Irom par 
ties who experience troul when they 
harden sets of tap O party sent me a 
set which could not be made to cut a g 1 
thread Investigation showed that while 
two < f the three ] 1 ted ery neat 
ly alike, the third w uch shorter 
as to lead, and cor jue y wl t wa 
screwed into the hole first two it 
cut the sides of t | t finish 


end of the hole 
pieces tapped W 
Difficulty is of 


ing a hob tap in 


ihead of it nd 
but few tl 
than the larg 
the thread alreac 


t¢ n n n when 1S 
. +] ed hole in 
] f thy 
I 
I run in 
t tte id 
rger 
tap f t destroy 
1, ¢ 








id described in this article 
does awa vith the bother experienced 
from a nge of lead in hardening Of 

irse it necessary to have the id ot 
the diffe: ps right and alike before 
hard 9 never been known to 
orrect tap whose lead was wrong 

i hy e desired it is necessary 
t grind thie utting edge of the lands of 
a tap afte rdened The grinding 

wers two purposes: it brightens the 
¢ | ’ o p hle to d ( n 
the mpe f we are drawing t 

| ves the very edge t 

contracts diametrally 

olit ( in the stock immediately 

is causing the tap to bind 

[i p e pack-hardened the temper 
ty be drawn by the ordinary method 
that is, to color, or in a kettle of oil, gag 

no the 1iount of heat by a thermometer ; 

but either case it is not necessary to 

draw them as low as if hardened in water, 


vecause they are much tougher 


I remember once having seen a man try- 


a thread with a chaser on some 


ing to cut 
2'4-inch diameter screws. In the _ first 
place the taps were threaded on a lathe, 


and when fluted and backed off they were 


hardened \fter they were hardened a 


piece of steel which had been forged to 
make the chaser was placed in the tool 
post of the lathe and the taper tap was 
placed between the centers, with a dog to 


The geared for the 


ame thread as 


nd 


lathe 
the tap, and the 
forth the 
the end otf the chaset 


cul Che 


drive it was 


stock was 


hack until thread on 


run 
Was considered 


properly chaser was then re 


lieved at one end and otherwise put in 
hape to be used \fter it had been hard 
ened it was tried on a piece of work, and 
while it cut very nicely, the thread bore 
only at the top and bottom, not on the 
sides of the angles, as they should have 
don After many experiments the lead of 


the tap and that of the chaser were com 


pared and found to be different. A screw 
of the same size and lead as the tap was 
cut on the lathe and compared with th 
hardened tap and it was found that the 
tap had contracted considerably when 
hardened Now, as the lead of the tap 


and that of the lead screw of the lathe 
of the 


of 


did not correspond, the threads 


chaser were not cut to match either 


them; that is, the lead might have corres 


ponded with the lead screw, but the shape 


and thickness of the lands or projecting 


threads would not have been the same as 


could not have been of 


When 


was changed 


the tap, and so 
wits 


to 


the right shape the chaser 


that, too, as 


hardened, 
lead, 
which was to carry it back and forth when 


and so did not match the lead screw 
cutting. So the party had an aggregation 
of errors which produced a piece of work 
that was anything but what was wanted, 
as the screw was to be subjected to strain 


and vibration, and if it did not get a good 
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bearing on the sides of the thread would 
soon jar loose. 

When the cause of the trouble was dis 
covered a new set of taps was made and 
pack-hardened; a chaser was cut and this 

so was pack-hardened, and the results ob 
tained were satistactor as it 0 main 

ined thi ead after they w hardened 
li h cas | » pal r diffe 
el as to the « ectne 1 ot the 
rew the tap was cut ac ling 
ind the ( \ t rding t 
t en ¢ ged 
When the screw wa haser 
guided by the id screw fitted in the 
ireaded by the tap 
Echoes From the Oil Country. 
1 DON’T KNOW—EXPERT TESTIMON\ 

Once, in listening to a graduating essay, 
| was seriously and solemnly informed 
that t is a disgrace to have to answer 
‘lL don’t know Phe one making the 
statement was young, and without exper! 


that the more 


I did 


portion of th 


ence, but 


nature audience would take 
the did 
think at the time that anyone would really 


1] +} 
all questions 


assertion very seriously | not 


pose as being able to answer 


1 
on any one subject even, and much less 


on every subject 


I find that in the mechanical line there 


are men who, for a cash consideration, are 
willing to answer any question about the 
proper construction and operation of any 
machine. The less they think that the 
owner of the machine knows about ind 
about mechanics in general, the more pos 
tive they are likely to be in their state 
ments. I also find that there are mechan 
ics who are really expert a me branche 


busine 3S Dut who are ashamed to 


of the 
acknow le dge 


ill,” and so 


that they are not experts on 

Think of ceiving a lett ke this 
That engine that you sold m« yme time 
io is not doing ve | son 
rong enough to do the work. You should 
Have kn wn etter n have old lik 
such mall mn ind besides ll that 
you sent out a piston head that 1s 5-32 1n 
maller than the cylinder, and has cut 
the evlinder SO hat will have to t 
rebored To make ire just what was 
the matter when the man running the en 


gine reported that it was no 

[ had an expert go out and see just what 
was the matter He is a first-class man 
and I paid him $1 an hour. He had a 
new head made and got the engine run 


but it is not right. I shall 


1 the expense of put 


the 


ning, in a way, 
expect you to stand al 
this engine in proper shape, as 


ting 
expert said tliat it never could have been 
it left the shop.” 


rigl 


t when 
\ Ce 


and of the original one showed a 


head 
differ 


reful examination of the new 


ence of .003 inch, and measurement of the 
cvlinder showed that it was “all cut out” 
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normous amount of .007 inch after an 


Lhe ¢ l 

ibuse of severa is ll that the en 
ine needed Was proper gasket wh r¢ 
valve had been taken down and replace 
vithout care \fter th was done there 
was “pow » burn.’ Inquiry showed 


ffe renct 


rn the diam t the two | vy meas 
e d iro 1 i l \ 
g d differ f th gths 
eg l 1 u ] } 
§ } \ ( {ft r 1 nete 
\ 1 di 1 p i I 
ne d repo! d d neasure 
Ip tl S e leng s the } ¢ l 
d l rt h Ve 1 ‘ ve CCUl te Way T 
say "€ xactly’ wh the ( fferenc¢ 5 bt { 
[ had Joe (a machinist that worked in the 
shop where the piece was made) go ove 
ind measure both the old and the ney 
piece I called it a scant 1-16 inch, but 
he said that it was not over a thirty 


second 


Joc was given the gage to take home with 
him, and instructed to go over the piece 
very carefully, and he reported, “I don't 


believe that is out more than a full 
ixty-fourth.”” When the 


the shop and carefully 


piece was taken 


back to measured in 
great 


the presence of the man and Joe. the 
est difference that could be found did not 


exceed .002 inch; yet Joe is a good work 
man 
\ man who had set up and started lots 
of machines for company reported that 
one he had rece l was very poorly con 
structed and could not be made to do its 
vork as ruld An intim mn 
here might be mmething in the local « 
ditions that was giving trouble was met by 
the statement that all the conditions had 
been very irefully gone oy d found 
o be as they d « This man had 
| n the | ess g- enougn to be 
ble to send it , npanv it 
vhich he would poin t the points 
n their practice nd off uggestions a 
how they c d best be re died, s« 
can see tl he was mat f exper 
en nn line and entitled t e title of 
"expe \ new machine was sent. t 
him, and was s¢ p and st d off witl 
it the st ) 1 satisfac 
m of all concerned The first one was 
turned with a tter \ d nearly 
s( | ste It was take pa ind 
CNX lined w finding any ig wrong 
d returned to the sam 1 to fill an 
other order. He did not recognize it as the 
same one that he had complained about, and 
it started and did the work as well as the 


other one had done. This man was in the 
shop some time afterward and remarked 
to the superintendent in the presence of 


“That last machine that I 


I wish th 


the proprietor: 
set up was fine at you could get 


them all like that, and I would never have 


to write a letter like I did about the one 
that I had the trouble with. /t was cer 


tainly ‘rank,’ and should never have been 
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owed to go out of the shop There was 


' 
he had rece ed Fir v the p! 

rie rem 7 , perintenden 

What becam: f one that was sent 


} + 

lr} the good one tl is been 

ling us abou I didn’t do anything but 
lean out the di f mus kinds that he 
had been feeding t t as he was setting 


up and trying to run it,’ answered the 


ous people had not tried to give 
opinions on subjects that they were 


dly qualified to say that they had passed 


| 
I ieh tiie I S ¢ Cl ) rT th 
mer in 
| 
Should n iell 1 hat he could fre¢ 
] ’ 7 y \ 
rece ft I 1 I n ne torce I gray 
\ £¢ 1g it i spac 
| \ ld 1 t h o es 
‘ , — ‘ 


( vrit Ss 4 S ct \ 
I ce S papa’ S < 1 
1 ] ] 1 7 1 +4 
I ( 1¢ Me l 
| T 
‘ f 1 fr ) 
fF 4] f 
» space ) t 
fore if g vit d be \ 
1 
t be dot t 
\ ( 
f S] | ' . } ¢ 
rores prec 
t g iT | nv vis 


\ g t was strongé 
r f ( I g \ even g | 
? r ] + + + } @ o 1 
( he 11 1 f the pow f the o 
Hon of o ‘i | a. | 
‘ ] 
1 exp ( 
o 
ld n ; 
r ly d d r t 
have had «¢ © exp P e witl 


] ¢ 
, . 1 
X11) 
. 
f c ( 
1 if 
1 
- , 
( T ‘ 
1 1:47 f e and I 
, 
, 
r e succeed 
ving he p I want t 
f | { prone ‘ 
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wer for us to give to 1 rf ques 

tions that can be asked | W 

the oC I ny f ( 
ny d b ed, 

greal 2 I ( \ 


Letters From Practical Men. 


Tongs for Hardening Round Drawing Dies. 
ditor American M 


a qd why re ru r 
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Planing a Circular Arc on a Large Planer. 
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boxes on the cross slide and no drilling or 
special fixtures except the rectangular iron 
inch, marked B, used to couple 
The holes in the 


bar, 14x 
the tool boxes together. 


ends went on the vertical slide-adjusting 


screws as shown. The work to be oper 
ated upon was a cast-iron die A, 4 feet 
radius and 8 feet long (for a large hy 
draulic plate-bending machine). This 


was bolted on one side of the table, as 
shown, with one tool box in a vertical line 
over the center, and fastened in that posi 
tion by the set 


A stout tool bar was then fastened in the 


screws on the cross slide. 


tool box and carefully set to the correct 
The 


four swivel nuts were then slackened and 


radius from the center of the swivel. 


the tool boxes coupled up with the bar as 
shown; the traverse feed was then put on 
the other tool box, and as it gradually 


traveled away from the fixed tool box the 


tool of the latter described a curve, as 
shown by the line on .4.. We have used 
this rig several times with great success 
operating on radii from 2 to 4 feet. Only 


the taken off in this 


manner, the roughing out being done to a 


finishing cuts are 
templet as nearly as possible by hand 


England WwW. D 





A Stripping Trick in a Drawing Die. 


Editor American Machinist: 
The sketch shows a die for making a 
small cup of sheet steel from No. 12 to 


No. 22 gage 


stripping 


It gave much trouble, some 


times in from the punch and at 


other times sticking in the die, and it was 
a difficult 


to handle. Stripping the 


piece 














Cast Lron Holder D 











Stripper 


DIE 





A STRIPPING TRICK IN A DRAWING 


punch was an easy matter to overcome, but 
the gave 
Some of the cups had a small hole in the 


to remove from die trouble 
center and others were made with bottom 
both the was re- 
quired to be as flat as possible. The bot 


tom of the drawing die was made with a 


solid; in cases bottom 


small hole fora stripping pin from the bot 
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tom, as shown in the sketch. The cup 


with the hole prevented stripping by this 
means, and the solid cup would strip some- 
others the would 


and at Stripper 


punch the bottom up as shown at E. 


times 


I corrected all the trouble by knurling 
the end of the punch as shown, and had 
no further use for the bottom stripper. I 
made the knurled punch about three-thou 
sandths the 
then cut a light knurl about 3-16 inch long 


on the end and broke the sharp corner with 


smaller than size required, 


emery-wheel cloth; the knurling expanded 


the punch end to the correct size The 
stripping was perfect and each piece came 
out of the die correct in shape. Very 


often, before making the knurled punch, I 
was obliged to chip cups out of the die 
the friction was so great, but the knurling 
on the punch overcame the die friction, 
causing the cup to stick to the punch until 
it reached the stripper C G. D. 





Cast Iron Bolt Dies. 
Editor American Machinist: 
We are running a number of bolt-head- 
ing machines for which the dies were a 




















FIG. 1 
& 
( 
American Ma hiniot 
FIG, 2 
BOLT DIES. 


constant source of trouble for the tool de 


partment, as well as a rather large item 


in the expense acconmt. After trying vari- 
ous brands and tempers of tool steel, the 
best could get from a pair of 


dies was 30,000 half-inch bolts (7,500 per 


output we 


day) when our dies had to be an 
nealed and worked over again. Trying 
to overcome this I had a pattern made 
as sketched in Fig. 1, all in one piece 


of course, while the steel dies are made 


of two pieces and held together with a 


as shown in Fig. 2. From this pat 


screw 

tern I had white iron castings made. 
When they came from the foundry all we 
did was to grind them a little and they 


were ready to go into the machine. To 
they stand up for 75.000 half- 


the 


my surprise 


inch bolts, or 2'4 times as much as 
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costly tool-steel dies ever did, while all the 
cost is the casting and a little grinding 


Frep. J. KUHLMANN 





A Case Where System Failed. 


Editor American Machinist: 

I enclose a sketch taken from a blue 
print from which I was working to-day 
There are four wheels 4 and four brack 


ets B carrying a heavy truck, and I was 
astonished to find that the parts were so 


designed that the stud P is to be clamped 











O ees 

/ 

As 
Y 
B 
American Machinist 
4 DEFECTIVE DESIGN 
in the wheel and run loose in the bracket, 


bringing the bearing at c instead of at a 
1 


where it shoul’ be. The arrows show 

where the bearing will be. These trucks 

will never need any brakes, | am sure 
This drawing came from a large shop, 


and on the print is the legend: 
Drawn by.... 
Checked by.. ‘ 
Approved, X. Y. Z., M.1 
CHEROOT 
[This is, no doubt, an illustration of the 
manner in which system often degenerates 
The 


be excused for his oversight 


into mere formalism. checker may 


because his 
attention is directed to the verification of 
rather than to approval of 
The of the 


M. E. is, no doubt, a pure case of formal 


figures, etc., 
features of design. action 
Two other, presumably com 
had the 


not glaringly evident, and 


approval. 


petent, men been over drawing, 


the error was 
on a busy day what is more natural than 
for him to assume the design to be all 
right and to approve it with his initials? 

Ed. ] 

Some Points of Automobile Design. 

Editor American Machinist: 

I notice that at page 1462 M1 


fers to only one make of automobile as 


Dolnar re 


having the engine and tanks on a single 
frame, admitting of testing the engine in 
dependently of the vehicle before asset 


bling the two. I trust our good friend will 
pardon me for calling attention to another 
make which enjoys the same distinction 
The one to which I refer is the Ford, th 
machine defied the 
Selden patent, and who have been selected 
by the Licensed Association of Automo 


bile Manufacturers, known 


whose makers have 


better as the 








December 17, 1903. 
Automobile Trust, as the best people to 
ue for infringement of the Selden patent. 

The Ford machine has a two-cylinder, 
four-cycle engine, which, together with the 


transmission and the water and gasoline 


tanks, forms a unit which is secured to the 
chassis by four bolts and two cap screws. 

However, neither the Olds nor the Ford 
engine can be removed from the vehicle 
without breaking pipe joints, as both have 


coolers attached to the vehicle. The Olds 


cooler is situated under the _ heelboard, 
while the Ford cooler is under the dash 
board. The latter can be removed by 


breaking the unions and taking out two 
bolts, the f 
moval of twenty-two woodscrew: 
bolts. 

It may be interesting to note the 
that the Cadillac and the Ford people 
identically the same design of bodies and 


the re- 


and six 


while former requires 


fact 


use 


wheels, so that to casual inspection they 


appear just alike, though they differ in 


engine, chassis and spring rigging. When 
standing, the Cadillac can be distinguished 
by the two vertical brass bands on the 
cooler, while, when running, the exhaust 


of its single-cylinder engine is in marked 


1 
contrast to the subdued b-r-r-r of the Ford 


two-cylinder engine 


While ready to grant the advantage 
which the construction so highly com 
mended by Mr. Dolnar gives, of mak 


ing an independent unit of the engine and 


tanks, from the manufacturing standpoint, 


I feel compelled to call attention to the 


fact that this construction necessarily in 


volves a degree of crowding that materi 


ally reduces the accessibility of the parts 


and makes inspection and repairs vastly 
more difficult than in machines in which 
the engine and tanks are more widely 


separated 

A friend of mine recently made a state 
ment which contains more than a grain of 
truth, when he said: “Most of the auto 
mobiles have been built by inventors, but 
now that the mechanics are going into the 
business the machines will be more practi- 
cal and better built.” 

The man who lies on his back under a 
red devil and pokes at bolts with a chisel 
and hammer, assisted by a choice variety 
of expletives, is certainly learning how the 


machine should not be built; and if the 
designers will only listen to him they will 
make a lot of improvements in their end 


PAIRMAN 


R. E 


of the work 


Computing Weight of Bar Stock. 


Editor American Machinist: 
In connection with my letter at page 
1637, it might be of interest to add a few 
of 


figures. We all have the weight round 
and square iron, steel, brass and copper in 
when we 


our hand-books and catalogs, but 


| and octagon 
German s to do 


The following figures will 


want the weight of hexagon 
and Iver we have 


stock 
some figuring 
explain themselves: 

To find the 
multiply given weight 


weight of hexagon stock, 
of square stock by 
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.866 and given weight of round stock by p S rl f 34x3/1 
1.1026 cas eel l gs | 3X 
To find the weight of octagon stock, machine s e leg g 
multiply given weight of square stock by projecting le w ed 
828 and given weight of round stock by take beat f ghtly 
1.0542 ind are fixed \ 3-10 rivets [ 
Weight of Weight of the sliding pou le NETIC he tran 
Steel 1.049 Brass mel is set approxim y lengt 
Steel XX 1.113 Copper or Phos. Bronze. Within the limit of the b | accurately 
Steel 9804 = Iron. by the knurled thum ) cting agains 
Brass X 1.051 Copper or Phos.Bronze. the spring H. 1 \ ined make 
Brass 9.532 Steel. i light and reliable 
Brass 1.03 German silver Rugby, England J. EE. Prict 
Copper QO07 - Steel as 
[ron 1.02 Steel. French Workmen With American Tools. 
*Brass X .15 Hard Rubber—black Editor Americ Machinist 
*Brass X .16 Hard Rubber—red. There was a shop in Paris building 
*Brass 17 Elastic Rubber. (Elastic American shoe machinery. with Frenc! 
rubber is a better grade of hard rubber. ) ‘Is. to Eng ; nts. and th 
*Brass > 16 Fiber parts were to inters ve Ww machine 
Items marked may vary slightly, as that had been built in the United State 
material by all manufacturers is not sub- thre fe veal | landed ther: 
jected to the same process about thi nn ey began put in Ame 
HERMAN JONSON an tool The draw n and wood 
eee en patt d fix with a typ 
A Home-Made Shop Tram. written descrip erat wert 
Editor American Machinist: é f 1 t [ S The specia 
I send herewith a sketch of a pair of t had | here for a yeat 
trammels of our own making. As will be g \ 
7 
( ~ 
( = 
| \ 
" oe 
B E 
a 
G 
F 
= | 11] 
: i 
Oo) cae Y 
i 
A SHOP TRAM 
seen, the principle of the fine adjustment sent the pattert foundry, and what 
is an old and tried one, and I think none a miserable lot of junk the nt us—lop 
of the readers of the AMERICAN MACHIN sided and a das the d Some of 
1st will doubt its efficacy. The tool might the castings would not go into the jigs 
be called an extension spring divider. At The molders are paid so much a kilogram 
A is shown a cheap and efficient method of so they make the castings weigh all right 
securing the points, and as in those shown Formed cutters and reamers which stood 
at page 1299, they may be quickly removed up here gave out very quickly—ther: 
for grinding or to be replaced by caliper seemed to be a grit in the iron which took 
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the edge right off; it was the same with motive box type, for which there is re- nection with the job I am about to describe 


1 - 7 - +t | les 
the screw machine tools and everything quired a single cast-iron guide-bar of rec its moral is plain 


els tangular cross-section. The engines areal Fig. 1 shows a portion of a horizontal 


11 «1 1 


teel was hard and very dense, most all built cross-compound, which of boring and drilling machin¢ { is the 


we had to run at slower speeds. I course entails two crossheads and two guide-bar, the ends of which are required 
| give a new Brown & Sharpe end guiide-bars for each engine. to be turned me side showt Th 
mill to a milling machine hand; he would On the frames are cast projections which angle plate is bolted to the platen, the 
at it and say “pas bon” and harden it form supports for the guide-bars, and to boring bar being used to bring it in alin 
ver agai We did not get as good re make alinement with the cylinder sure ment with the axis of machin Ch 
ve could in the States. Of course and easy the supports are faced off or platen is then lowered suthciently t low 
here was considerable prejudice and ig bored with the boring-bar tool at the same the facing head to pass over and the guide 
rance to overcome; for instance, we time that the end of the frame is faced bar 4 is blocked up on the parallels C C ( 
found a new American gas furnace buried = Filta 
n the scrap heap, and the old nt 
maitre said it was dangerous and wouldn't 


touch it He had burnt off his whiskers 
the first time he tried to light it. That is 


he way it is with many a good tool; they 





ire sent without proper instructions 


I quit that shop and organized a shop for 











n Englishman building the same class of 
























































machinery in Part Every machine tool Et ULL —U 
{ ‘ 
in that shop we got from America except on ene wae 
ng a small screw machine, that was sent 
ape ‘ 
vaack as it was only a German imitation ind bored for the cylinder hese sup- so that the turned ends will | e same 
We had our castings made in Germany ports, being thus “bored,” the ends of the radius as the faced con supports on 
ind got t as good as I have ever seen guide-bars require to be “turned” to th frame 
ft, smooth, and all alike lPoolmakers, ame radius. and the ancient method em The facing head which « ey a 
we know them, were not to be had Che p] ved in a modern high-grade engine sh Ip being b Ited : e flange de 1d hav 
len expect the shop to furnish I tl » do th gether witl more up-to-date iz no longitu move feed is 
t hous i man mig wn a calipe a oe letter tells about Say . ine ] 
- Bet re de cribing t s] id gO-easy noving ( ) en ng \ \ go 
\pprenti ery I m thre to five ; hod emploved n thi . IT mav sav elpet ning the er nk hand } 
eat me wo! fit for not ng ai I I made an attempt in t shop to | guide-bat S ) b 1 ned 
Cl are p: id 5 Irancs a week len vet me of t] it good o7 nev , \ Mt P d f end and d ° g rn 
rane . ay se” nsidered fair pay for a CAN MACHINIST management has to giv the other end \ facing head 1s weak 
first lass workman ; lathe and milling ma uur ts the sees ol commen ee a ee 9 to 
hine hands, ete., get about 7 trancs a day = on ‘ f ed to connect | aa long o . ce 
; 
sie: ia m ve — very good, and they somewhat comforted in my disap The time ( 1 f 
Oe ORY SOEEE SERED AEF HON very Cae a pointment, however, when I learned trom each bar with rig was twely Irs 
weaprne a rag around ie ame 1 a flat young man whom I interviewed, that Fig. 2 shows a plan for doing this job 
drill to take out ¢ eee ee en ee ree other men had attempted to “work” by which the two bars can be turned on 
Is a count . I he head of a screw. jy44 shop for subscriptions to the AMER yoth ends in fou urs. 7 stings GG 
\t first, we could not get them to touch .N MACHINIST without success, except are bored and keyed haft and 
diamond point turning tools, as they were  , ndiinene sung be eal the 4 . Cy Fig. 2 
l pl eding n woh got cn } ead oO ie p i 4 ; 
used to square tools, with practically no top 6 
rake, such as we use for brass turning, and Fle soe aan who geve me 1 ig 
they preferred the bolted tool post to the a 
single post. They dishked the milling cut TH, _ 
ters with coarse teeth, but we had no | A 
trouble in this shop with the tools when = Bi 
the men became accustomed to them. We 
got fairly good results, as the men wert G 
paid a bonus on each piece, according to oe 
the time it took them to make it, in addi z | 
tion to their regular pay; naturally that —-7 A 
plan served as an inducement for them t ty 
ry new schemes PIG, 2 
\fter a month’s trial it is necessary to THE NEW WA\ = 
O1\ a man eight davs’ notice be fore dis 
charging him. The English measurements formation seemed to think it a pretty good 2 on the lathe centers, bolt one bar on 
caused considerable trouble. On the whole, joke for me to expect to get subscriptions move the lathe one-half turn and then bolt 
t nen are good workmen, but drink ab to the AMERICAN MACHINIsT in that shop, onthe other. With Fig. 3 you would have 
nthe and smoke too much is the last “fellow’’ had both the other’ to block up the under guide-bat 
RicHarp O. STEPHENSON two and myself “beat a mile” when it cami The methods and incidents I have givet 
Great Barrington, Mass to “spouting” its merits. When I asked here explain to some extent what has often 
— him where the man was who subscribed, before appeared to me as beyond all human 
A Time-Saving Improvement in Turning Guide as I would like to shake hands with him, understanding, «1 e¢., why the AMERICAN 
Bars. he told me the man did not work there any Macuinist, which, as savs Mr. Hugh Dol 
Editor American Machinist more, as he left some time ago to take a nar, everybody will agree, is the best me 
On a certain modern high-grade, high better job. He saw no joke in this. The chanical paper published on earth, can only 


speed engine the crosshead is of the loco- above is a true story, and taken in con- muster a following of less than 30,000 from 
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mong a constituency of over 175,000 ma The other tap shown tapped into I have been a p { IX iL 
nists, 25,000 patternmakers and drafts- through a square block, is a very good <A f A | 


1en and perhaps 10,000 owners and others thing to use to tap hol ipproximatel 


























ynnected in one way or another with the perpendicular to urf 1 1 
rade, all of whom for thei wn good inch tap: just put a piece { neh < t i 
wht to read it R \. NIVEN rolled shaft 
tia a , Resolutions on the Death of Prof. Thurston. 
Staybolt Tapping Conveniences. 
} litor Ameri ll \I chint ASit . onal ] . re 7 1 ] nad ( 
Frequently we pat boilet nd put ins ¢y,, 
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Carroll D. Wright on the Wage System. vided of course that watches are worth 


Al IERICAN MACHINI YI According to a report of an address de- more than the material and labor that are 
| | : put into them, as they usually are. It is 


livered by Carroll D. Wright in Philadel- 
: phia recently, he expects the present wage precisely the same in principle with every 


Hill Publishing Company system to pass away and that eventually 


there will be some sort of co-operation or 


other line of manufacture. In any indus 
trial establishment by means of a close and 
tassel it si accurate inventory of values applied to 
Pes ee Pre a ee ee ee ee profit sharing between employers and em a é 2 é é 

Also pu ished at 5 bouverle - eet, London = fee ; le - : 1] ae t ee “ - 
ployees. He said: partly completed as well a o complete 


Correspond ou mechanical thjects solicited. te ‘ f : 7 , ontune - 

Vame and address must always be given—not nec- ‘The wages system depends too largely WOrkK—a sort of continuous inventory not 
: ; pre oo = » af the mode 

wrily for publication for its equities upon the generosity and 4 all impossible with some of the m dern 

1liddress all business communications to th o A mers great mindedness of employers That there systems of cost accounting the results of 

ee: ee ee ree See ee each day’s labor can be determined in 


EE Pa ee ee are many such who would scorn to influ- 
ence the votes or actions of their employ dollars and cents and the values thus pro 


Subscribers can have address changed at will, : 
Give old and new addresses, Date on wrapper ees, and who would be incapable of taking duced are as much among the assets Of . 
tenotes end of month in which subscription expires. petty or great advantage of their workmen 80iNg concern doing a profitable business 

Subscription Price : is happily true. That there are others, @ is its bank balance, and would just as 
$4 per year, postage prepaid, to any post office in North pow suet. whe make use of their opportuni- surely figure in any inventory made for 

America, $5 in all foreign countries except Europe ; ties proves the weakness of the system the purpose of effecting a sale of the busi 


I'wenty-five Shillings there. No back num- . ‘ : _ 
g rigs aa ; iicaamiailial ' 

bers beyond current year. For sale and argues for a greater measure of inde- "€S5 to people who expected to continue it 

by newsdealers generally. pendence for those who labor. 


‘The system that will take the place of 


It is a point of perhaps little practical im- 
portance, but if such things are to be con 

European subscriptions served by the AMERICA® 
Macwinist Co., Lip ,6 Bouverie St., Londow, E.C. that under which mere wages are paid 


probably will be composed of the profit 


sidered and conclusions drawn from them. 
it is well to have them clearly in mind to 


Entered at New York P. O.as mail matter of the second = sharing and co-operative plans. The work begin with. 


class. people will then acquire the interest of 
investors, the more capable will rise to Those Who Subscribe and These Who Do Net. 
Cable address, ‘* Macuintst,” N. ¥. their opportunities, and the less worthy We publish elsewhere in this issue a 
Lieber’s and A LB C Codes, . ° 1 : : 
will find their level letter describing a shop operation, and 
eras The speaker also endorsed the plan fol which letter the author moralizes a littl 
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18.650 ted. Total for 1908 lowed in Germany, by which workmen are’ on the difficulty of getting people to sub 
fe copics arc printed, ota or 903, 80 : , rey ; ig : : : 
far, 1,030,450. None sent regularly free. None insured against disabilities caused by sick- scribe for such a journal as this. He con 


ness and old age; a plan which he said trasts the total number of machinists, pat 


taken back from neiws-stands Vo back num 
bers beyond current year. England was coming to and that he _ be ternmakers and draftsmen with the number 
a lieved would be eventually adopted here. on our subscribtion list and says all of the 
Conteats. \t Cooper Union, in New York city, Mr. larger number would be benefited by read 
rach Wright on the evening of the same day ing the paper. We are sorry to say we 
The Centrifugal Throttle Governor.. 1753 addressed a large audience on the subject cannot agree with him. We think there 
Engineering Reminiscences—XXVI. 1754 of “The Wages Question.” In this ad are a great many men engaged in the busi 
A Successful Safe Breaking Job.... 1756 dress the speaker referred to the late Fran ness who would recei little or no benefit 
Combined Hydraulic Punching and cis Walker's exposition of the relation of if they were to read all the technical jour 

Shearing Machine—I........... 1757. employee and employer as follows: nals that are published 

Historical Sketch of Patent Practice. 1760 “Under the wage system the wage work To begin with, there are some men 


An Engineering Index and File..... 1762 er receives in advance from capital the whose temperament and mental habit are 
Fixture for Boring Crank Pin Holes. 1765 measure of his labor, this measure being such that they learn almost nothing except 


The Baron de Hirsch Trade School recouped by the returns for the product, by their own individual experience. They 
of New York.................. 1765 the wage worker thus being paid for his seem to be enclosed in a sort of crust or 
Making Elevator Buckets with the services before the employer receives any shell which resists and deflects every idea 
Steam Hammer \ Special return for his co-operation with labor.” or piece of information that may come 
Reaming Machine.............. 3766 \s a matter of fact, it can be shown that their way from the experience of others 
A Demonstration...... ssseeee++ 1766 the wage worker is the creditor and that They learn little or nothing except by 
Basis of the AMERICAN M ACHINIST’S the employer nearly always gets from his “hard knocks.” 
Success—The Machine Tool In employees values equal to or. greater Then again, while knowledge of one’s 
dustry of Yorkshire............ 1767 than the wages paidand gets them be- business is useful, a man must have other 
Trip Hooks and Drop Balls......... £1768 fore the wages are paid. Taking, for in- qualities in order to reach any great suc 
Variable Speeds for the Planing Ma stance, a watch factory turning out 1,000 cess. Common observation and experience 
chine vee veeeeeeee 1770 watch movements a day and paying the’ teach us that some men might know how 
Hardening Taps......... ..+++++ 1771 men once a week, 6,000 watch movements to do all things pertaining to their busi 
Echoes from the Oil Country....... 1772 are completed before the men are paid for ness, yet would be able to do very few 
Letters from Practical Men....1773-1777. making them, and when the wages earned of them properly and could not be trusted 
Meeting of Milling Machine Manu in making these watch movements are paid in the least with responsibility for seeing 
facturers Ds vudtvevcose nee Eff? Mm Money it means simply that the com to it that things were done properly 
For a Museum of Security...........1777. pany has then completed its part of the \ paper such as ours can do — about 
Resolutions on the Death of Profes arrangement by which its money or other one thing fora man reach his horizon 
sor Thurston........ .......... 1777. form of capital is converted into watch give him added knowledge—show him how 
Carroll D. Wright on the Wage Sys movements of presumably greater value. others are doing things and what the best 
os cp ken, cantare .sseeeeee 1778 The fact that the watches have not yet modern practice is; it cannot reconstruct 
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found most tl y s ered 11 he nat vy discree . . P 0 
f them—the shops which empl w a deen : : ef a 
ghest grade of 1 and do the best work — s f ‘ con f yy \ 
e best way It is also much more apt. gat tions whi : p 
ve found file in the office library o ) 9° en ) Te lod | 
Iting roon r suc s] ps than in the ore rey ny hel I ) I 
er kind which would seem to need regard vit] ‘ ye : _— C 
more Now the good men and the must be fully recognized in any discussiot llet { 
,d shops are not good because the of the attitude of the American Society of — ton lower than tl nf 
MERICAN MACHINIST reaches them, but Civil Engineers, and it is a fact for which 1 Scotch p 
e AMERICAN Macutnist reaches them leading advocates of a joint union building = 


cause they are good men and good shops have only themselves to thank.’ One of the rema le thing nnect 


nd know enough to want to be better, and Now, as a matter of tact, w which ou th the machis : he fact tl 
; a 


use every available means of improve contemporary ought to be tamiliar, the dis so Mmanv men who are in it r re 


ent. It is just because they do believe cussion of the affairs of the society wa learn how mu necial to ; ippl 


making use of every possible means confined by the leading participants in it to neces « nor what it costs to ld spe 
onto at sondesrades ' poral “<s Binet 


lv ‘nt that they subscribe for thods and or divic 
tT advancemen vat they subscribe ror methods and was not directed at mdi iu cial o XD 


— 
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ind :ead technical journals and the 
f searching for and assimilating informa the society’s business methods and in the eo iS are tes \ ! \ 


. % 1 ant 
m gained trom tl ] 


ne experience oft others aAadoptlion  ¢ I a new constitution, \ aWs nal (,antt re ' 


one which grows by what it feeds upon ind rules. It became in part a discussion = ¢hjney Si torn will | . ut 





Kach man who works at the machine of the right of tree spee¢ Within the subye bu pi nt nee of 
isiness must decide for himself whethet society, and of the right of every member Wet lye ro tt NOV 
not it will pay him best to put all he to cast a vote upon any question, but these — froy tance, rec heat I 
vets into his belly nd on to his bac 1 Were ) ght in only I let ug \ } 
7 ] ¢ ’ ? ’ rht \ \ 4 ] ] ] 
vyhether “ ) etter to put a por 1 ot the eme! ( g \ \ ) { 1 { i 
nto his brain There are some brains Tt \ npor e futur ( rare orad 1 \ { 
It wont pay to pend much 1 ney . % Cs ) \ I ’ I ( 
n o1 >a t h time to ‘ 1 med e rig I 
vement of Information s usually  ofh t the society, wv \ nd , ut 
ught for most by those who seem to need | slandero n doing . al I ‘ 
: yas perte \ fh I red 
—_ | etore truith eft 1) 
The Union Engineering Building and the Ameri- Our contemporary gets its infor hh 
° P ‘ P > aie P {% * — — 
can Society of Mechanical Engineers. atio garding ety all gard 
, no tl ler \ { tl] 1 I} { vhom P 
I me resp eas ] fey é , 
) R d, ot s city Ss pre-eminen 
mong American technical journals, ‘ nites Jp ieciatess Ph ‘ ‘ sili 
pers ste ‘ nisi lerst nd neg 1 mis ( ~¢ ey presun ] ( ) T ; ; 
: wording the socic netho vere et 
presentation of the American Society of - = , 
1 s **kK1ICKe1 d 1 el ve every ‘ 
lechanical Engineers and its affairs Phe 
] 7 ] $6 I SOl ’ iy \W is tie WW ] | lt ) ) 
uurnal reterred to has seen a great ' : 
a , mi 7 oe 
ining upon the matter of the Union , spite 
1 ‘s he fact th a spit was roused and 1 ‘ yr |) t] 
gineering Society House and is “hedgi I - 
aig - ; ayia est awa d wh \ res n ' , ASil 
the best of its ability Instead of now aati : ; . rw . 
, : ther good work hb g do is evel may 1D ke 
elieving that hardly any civil engineers Iw =o xiaiy 5 CON 
ae > : nT t Nn ( if mn ’ 
will be found foolish enough to join in ; e need pe 
he movement for a union building, it is anoeee ) OF SP , 
pon another tack entirely. It also evi Freight Rates and Exports of Steel. 
Lars 


lently wishes to atone for the things it ‘oe 
¢ 1 ( | reqdt ‘ 
said in criticism of the American So ; : —_ a volume t the Amt LACH 


ty of Mechanical Engineers, and this is fire , to be found many articles ¢ ribing me 
) T ( 11 . am : : 


_ 1 
; ; ; is now endeavoring cure something seape 
It must be remembered that but a short ,., ’ ‘ : whic ve beet ght of: perhap 
eis ; like a milar conce n in freight ra 
e ago son f the same people who : , : / E appreciated ‘ f ! 
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ve been urging the American Society of : ’ bige not then ava | ) 
. countries. there ppearing to be no earthly . 
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: ' reaso why the United State steel Corpo . 
Ng projyer were the bitterest critics 1 nol . é ng 
I n should secure a concession in rate 
mMmanracemer f one of the national p : ‘ fan r wit ‘ yp! ' 
nal o¢ one ) Lie lati c from i] roads wl 1h rtually makes : ; ; 
rough t , { f rr 
gineering societi They said that the American railroads help to supply steel to : 
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he Water Department oi Borough of is adjustable, vertically, to bring the wheel made in one size only, this measuri 
11 n, City of New York, claimed that central with the work, is fitted with a from oto 1 inch. 
e American Sugar Refining Company had dust cap, and provision made for taking 60-TON TACK 
en stealing water from the city by means Ip we Phe spindle is ground and runs ; . 
pte is a_ ball-bearing et-scre 
f « eX ns mad he water mains it ) 1,000 turns pe i when the . 
. : jack of the capacity g1 e, and 
. ore aisle — tended for use under 80,000 d 100,00 
\ uit putting in meter Phe ta I | ] 
pound loaded cars as we gern 
e Novembc Grand Jury investigated 
natter and handed up p ntatio 
) he cou charging ha 1 Cc npany 
| been gu s charged, mak t em 
vy th the facts of | i may ¢ 
ught out. It is claimed that during th 
ist five years water to the value of $525, 
000 has been taken without an accounting 
n other words len—the amount be 
ne estimated at about 1,800,000 gallon 
per day 
(he Merchants’ Association of Ne 
York announces that the Trunk Line and 
Central Passenget ciations have grat 
ed applications for reduced rates tor 
1@ spring buying season Phe specia Sn.c0m th 
fares will be in effect from the territory 
4 - + ’ . . 
visfh ie Central Passenger As Ag 07 "lathe spindle making 250 rotations per wrecking equipment or g | 
heels: of i Merced gem Februar, Minute Che attachment may be sed fot from steel forgings) 

7 to March 1, in usive with a 30-day ght cylindric rrinding by driving from connected in the manne <a 
return — t, while Trunk Lin \ssociation ia aicteiaillental Ihe plate at the back sectional view eee At 
, Bag ee itive on February 27 f the wher ed a rest when sharp- tected from grit and rt so 

March 1, inclusive, and March 19—22, in ning cutters and « r te The grind- 286 Congres eet, B 
lusive, with a return limit of 15 day ' ' ' 
a ae ade . i er equipped with a 6-inch whe and is) maker 
Che 1 duced —. a ' — i m vy the Mue VT auc e Tool Com 
nd one-third for the round trip, ticke city hiasiae O | Col 
r Id on the certificate plan ; O 
— NEW | ROMETER ¢ PEI for facing mM ’ 
Some New Things. The fig ‘ s of dec ‘ ins and pipe up to 36 
CENTER GRINDER equivalent ly t nst ( d ft 3 — i g | 
The driving pulley for this grinder 1s ent, instead , mn 1! are raised shears consis f two [-}y co 
equipped with three jaws for holding it on ove the rf; is represented. the steel inches and 30 fee ne 
the spindle nose, these jaws, which open frame being sul ed pressure, un connected by }I ‘ 
and close together, being so constructed as ler hvydranln p ius of bout 300 placed al the ends and rT 
not to mar the nos The stand is pro tons: th not only cause ie figures to feet between he lathe . d w 
stand out neatls d cleat but also, by pports are plac np 



































CENTER GRINDER 
vided with a base plate which clamped compressing the meta] 

to the tool slide and which has on its upper” very stiff frame hie 
surface a guide formed at an angle of 30 the same as in the reg 
degrees, the wheel ind being fed back the same makers—the J. 1 
and forth along this guide by means of pany, of Providenc 

a handle—shown to the left—which actu- the thimble having no 
ates a pinion meshing with a rack at the upon its face is knut 


ROMETER CALIPER 


work in hand, and then 





t ( forn 
ier features are the bed The cross-1 S 
( meter of adjustable \ suppo slid 
Slocomb Com so that the front and rea 
| ad ' ne ae 
except that readily s¢ » bring the we 
na equivalents the spin lles the V -blo« 
ne ly the full closing, as req ( 1c¢ 


ns may 
central w! 


opening a! 


ymmodate rout 
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square work up to 36 inches. The sup s equipped with a satety d e to prevet the f 
rts and the facing heads have carrying accident should the machine be started are connected by 
llers placed at each corner, on eccentric with the canstan bar 1 Sitiot The die raw 
ifts, to facilitate the shifting of es block is of a for g | rovide 
» 1] ved. The spindl , 

















ire 63 inches diameter at the large end flange or web as well as plates, bars = motor punch ‘ 
] ] ° } 2 lie 
and 4 inches at the rear, have (through and angies, ind punch holder ind ai ( ) I i 





the hand-wheels at the end) a longitudinal socket are adjustable in and out, so that and shearing attachment n be readily 
movement in the boxes of 2% inches: each it is possible to punch to the extreme edge | substituted tor the punel Phe Cleveland 
pindle carries a cross arm along which of the die block The stripper is a steel Punch & Sh Wot Cleve 
the tool blocks are moved in and out by forging and heavy to clear the punch an land, Ohio, builds tl h 
means of a screw and star feed, and as prevent breakage Phe machine illustrated IRON MOLDS FO SS CASTING 
ere are two tools in each head, one may has, as shown, a right-angl helt drive, Metall mold | ( I 
e st in dvanc« f the othe so as to 
educe tl engt f the column 2 or 2 
hes a ( r nm. The longitudinal 
vement of the spindles allows the piece 
» be faced readily to the necessary length, 
id als ulmits of pipe flanges being 
rned oft d ends dressed out, if 
desired. The bx ghtener at either end 
tf the bed is operated through worm-whee 


nd worm, as shown The lathe has had 
thoroughly practical test, and has turned 
ut per day as many as forty-five 7-inch 
Numns, faced on both ends. It was de 
gned by William ( Kirk and is built 
y the Chattanoog: Roofing & Foundry 
Company, Chattanooga, Tenn 
THE “CLEVELAND SOLID FRAME PUNCH 


\s the name implies, the machine show! 


a frame which is practically solid 
only coring in the body being the hol 


‘ ; 
r the top where the main shaft passes 


ug and at either side are formed 


avv ribs following the outline of the 


unch is equipped with an automatic 











lutch with adjustable stop, by means of 





hich the plunger can be stopped at any 
int in its stroke, up or down The clutch SOLID FRAME PUNCH 


a steel casting; the plunger, of cast iron, 


] _ 1 rtino th hoaftt wit driy \ long lye 1a desideratu t bra 

is a steel pintle with bronze bush; the the bracket supporting the shatt w h driv have long bee | f the br 
: tt and hevel pinion being 1 wuunder where many sit r pieces are 
irs are made from metal patterns hav ing pulleys and bevel pinion being bolted founder whet | ul 


, 61 — +] } nrodn lhort ft 7 ; nc le 
¢ teeth planed from the solid; the to the main trame in place of the regular be produce h mold 
fts are all accurately sized by grind tailpiece with straight drive For electric has not been heretotore pract we, ona 


g. The capstan at the front of the head drive a bracket with the motor ts bo 


















metal to le hlv ag t the metal 
surface the ca a produced b 
genera gl d por rank 
Irie n fe. Gilbert f St. Louns 
I ] ] pe h ition I C4 p< 
nt th ftet series of expr en 
they have d ered th f the int 
f a metalli d . ted with 
uuminum paint the molten s wil 
quiet o the surface of the mold, the 
ult being a perfectly smooth and unit 
( re \ single coating t the paint W 
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mMSISts ¢ 


amps ¢ 


transparent celluloid, each of which is held 
firmly in position by two rollers, of which 
ne is 1 idler and the other a driving 
er which actuat ] ind Phe driv 
ng 1 re geared togetl and revolve 
it the same rate of speed, causing the 
bands to move synchronously he trans 
paren inds, as they travel trom one 
roll » the other, pass er a convex sur 
face, shaped in tl ction of a cylinder, 
nd are held in contact with this surface 

























































suffice for the makin 


g of a 


castings, and if the mold 


1s 


* stantly it 1s generally sufficient t 


the inside once a day 


Electric Biueprinting Machine 
We illustrate herewith a new 


\\ 


strut 


; blueprinting machine made by 


Brown & Earle, of 
Philad Iphi i, 


918 Cl 


Che portion 


tracing and fed past 


pap 
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used 


, 
eree 


street, 


the 


Lill 


number 


co 


paint 


ams, 


al 


ot 
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re 


which the 
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MACHINE 


and with one another by an automatic ad 


justable tension device In order to make 


a print the tracing and sensitized paper are 


introduced between the 


1 
hy 


J 


means of which they are held in contac 


with each other, and in this position pass 


in front of the electric lamps. The print 
ing is thus accomplished automatically 
and the action of the machine being con 








ontinuous bands of 
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The bands are driven by a small electri 


motor, clearly shown in the illustration, 


ot being provided t 


pair cone pulleys 
vary the speed, the range being such as t 
provide exposures varying fro ne to t 


minutes in length 





The Secretary of the Treasury on the Metri: 
System. 


The recently issued Annual Report 
the Secretary of the Treasury says 

‘During the year the attention of t 
Department has been forcibly called 
the growing need for international uw 
formity in so fundamental a necessity 
trade as weights and measures. The Cus 
toms Congress of American Republi 


held New York, stt 


adoption of the metric 


at 


business 
! ice \lor« 
Trade of th 


the transaction vernment 


of ex 
ernational 
Board of 


conection with int 


National 


over, the 

United States, the Board of Trade of Cat 
ada, and the Congress of Chambers of 
Commerce of the British Empire have re 
cently urged by strong resolutions the 
adoption of the metric system The ex 
perience of forty countries of the world 


has proved beyond question that the inter 


national metric system is unsurpassed for 


practical convenience, possessing as it does 


and fre 


a terminology concise, definite, 


from ambiguity, affording a maximum fa 





cility in the countless transactions and 
computations of science, manufacture an 
commerce 

Technical Publications. 

We have received a pamphlet entitled 
‘La Télégraphie sans | Lvceuvre de 
Marconi” (Wireless Telegraphy, the Worl 
of Marconi), translated from the Scientifi 
American, and on. sale ie ~Libra 
Scientifique et Industrielle Ramlot Freré 
et Sceurs, rue Grétry, 25, Brussels, Bel 
gium. The name of Emile Guarini is a 
tached to it either as author or translator 
apparently the latter The volume con 
tains 64 6'4x10-inch pages and about 90 
illustrations. It costs 2'4 frances 
“Machine Design, Part I, Fastenings.” By 


6x9g-inch 
tables D 


New York 


W. L. Cathcart 
with 119 illustrations and 
Van Nostrand 
Price, $3.00 
The of 
discussed in this book 


291 pages, 


44 


Company, 


details construction which are 


are Shrinkage and 
Fastenings, Rivet 

While the 
ematical discussion is very, and perhaps 
the c of data 


Pressure Joints, Screw 
ed Joints and Key Joints math 


full lection 


unnecessarily, 


from practice is also unusually complete, 
the two phases of each discussion of the 
subject being presented in alternate chap 
ters. The tables of data include the prac 
tice of three manufacturers in the matter 
of shrink and force fits, as well as th 


standard of the 
(Association 


mstruction and 


ics’ The theory of built-uy 
gun c 


building guns are a 
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‘ ained any considerabie vogue art 

+ + ] + 11 
and here is a very comprete Coles 


\f specifications used for steam boilers 


of data regarding practice wi 








P f boiler joints. Considerable atter 
n 1s » givel » the s ol ps 
Personal. 

Gompie Kuwada, whose excell ticle 
scribing a test of high-speed ste the 
ps of the Military Arsenal of Osal 
pan, was published at page 1250, is now 
nnected with the Kaw | 1) Yard 
mpany, of Kobe, Japan, where he has 
position of shop superintendet He 
tes us that a number of torpedo boats 
ving built for the J se Govern 
ent, besides some vessels for tl met 


hant 
Ken 
Kuw: 
ste 


1 


lat job especially 


marine Phe 
tucky”’ is there on the repair list; Mr. 
ida, who i graduate of the 
Polytechnic Institute, having charge 
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ichinery 
frequently referred 
: 7 


een tl 


with great satisfaction, has 1 the 
trong tendency to maintain prices. Even 
hen the depression in the industry was 
ts worst, the one thing, which more than 
nything else prevented demoralization, was 
he determination shown by machinery mer 
ints in refusins » seek or tal det 
ther than do » at concessiol1 Chere 
vere exceptions to this  stater t 
ie, but with still greater truth can it be 
d, tl it at 1 tim were t even fre 
itely the rule 
So far as the price situation »-day S 
‘erned, it can be thfully said, that 
re 1s as strong a determination to main 
n prices as there ever was Machine 


in 


ents 


ranes of this size, many small 





in fact in nearly every branch 


a particularly good sh 
‘ct, thanks to the strong impetus 
by the National Machine Tool 


ers’ Association, in reaffirming prices 


Wing in 


some time In engines, boilers, 


ago 
supplies, 
of the 


ical equipment, machinists’ 


inery trade, adherence to 
for some time past, can be noted 

there is one branch of the machinery 
suffered some 
and that 


where prices have 


severe concessions recently, 


tor 
In the 


cranes, esp cially 


15-t 
manufacture of 


and under 


hops have 


established throughout the country 
ly. Evidently the manager f these 
tt very familiar with some of the 
charged by their competitors, for 
ibmit bids that are wh t var 
with those the latter pu 
ie of thes re beyond mprehen 
Our atten mn has een illed to 
vhich is “the limit,” to get down to 
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l T ad 1 ( re ri rie 
Wher the 1 4 Th ‘ ) s 
hig n attempt wv 7 dat 
+} } “? ? ; tr 
( ead gy Cr: r ere s I ntry 
+ Y ] } 
| te roug ( é 
scn e in ¢ 2 t e( e tal e t 
tw ngs First t t tacturers 
we sv to give tl ) " n set 
+ ] +} + +] 
ou ention ind se¢ nally ere were 
nanv manufacturers to be considered 


+ 1 | 1 ‘ 1 
hese easons, it can De 11d tha he pr 
; , ] } ¢ 

ector or the cheme were the promot 
of many other consolidatiot rganized at 
4] 1 , , 1 

i¢ 1 ad whit lave since ¢ ner gone 
ou of exist ce ire making remarkabl 





the wate which percolated through th 
securities put on the market as a result 
of thet e¢ trving t Cad s le 

P , shes wate — 

At the time there wer f 
tiie \\ y wel nwil ng ) we err 
p ‘ ; 1 but who v ' oly in 
fa f « ( inufac I forming 
‘ ‘ hod\ nd w nninted 

N 1 Machine B ( 
\ tio1 exemplifying make-up 
nd ect in orgal t y would 
lik see crane manufacturers ¢ lis 
Chet trong feeling in the trade, that 
the pi . t S i most Mo} Tle mi ce) 

Ink g such at ganization f th 
stories tl ire going tl rounds about 
price cutting are tru tion of this kind 


take the initiative, and from the comments 


heard the response manufacturers would 





‘ t would result in the formation 
of an association, which would not only 
make price cutting am crane buildet 
frequent, but soci ity among them 


the Na 


In these respects 


tior \lachine Tool Builders’ Association 
I re hat net the expectat n Of it 
founder nd there s everv reason to be 
CVE t at sociat mn f c ne nterest 
ng nilar ne \ ld be productive 
f e \ good re Ss 
Mr Pe rim (gy Mar I e Cincinnat 
= er Comn recently returned fron 
\ nths » to Europe and rep 
finding he or" eling 1 us ny 
regarding , { t y ‘ 
h be ! r ago, t ar 
| | 9 ee eS eames 


1 )r ( 
$'4 

WV i 

pte 
S<« 

r 
Compat 
y made 
Rversot 
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$1,474; 3, $35 $20,203; 5, $75,103; 


add $800 to r alternate design B; 





| e1 n & months 

\lhiat \lachine Company Alliance, 
O en $106,176; 5, $01,187 

Niles-B Pond Company, 136 Lib 
erty . Y ( em I, $43,600; 
tin gQ mont ternate proposal, $44,900, 
( I 

\ LI & 
035,7 4, 2 1 

Brown Engineering Company, Lock 
D er Q, Cleveland, Ohio, item 1, $151, 


SOO: 2 $140,400 - SQI,200 : 4, $112,400; 5, 


g months on first 


$44,500; 6, $48,500; time, 
five items, 6 months on item 6; deduct 
$2,000 on each crane if all cranes are 
iwarded them 

On the same day bids were also opened 
for a locomotive jib crane of 40 tons gross 


‘apacity for the Puget 


Sound Navy Yard, 
as follow 

Ohio, 
A; add 


time, 8 months; 10 


Kaltenbach & Criess, Cleveland, 


$39,879; no difference for alternate 
$800 for alternate B; 
months if award is made them for other 
two cranes 

Niles-Bement-Pond Company, 136 Lib 
erty street, New York city, 


nate, $61,850, electricall 


$59,850; alter 


y operated; time, 9 
months 
\lliance \lachine 


Ohio, $5 4.980 


Company, Alliance, 
\merican Hoist & Derrick Company, St. 
Paul, Minn., 
Browning Engineering Company, Cleve- 
land, 


$52,780; time, 11 months. 


<3/ 


Ohio, $52,000; time, 9 months; alter 


$56,000; time, 6 months; deduct 


nate, 
$2,000 on each crane in award for all three 
them Boston 


Ww ll 


cranes if made (cranes at 


and Portsmouth as as crane at Puget 


Sound ) 
Morgan Engineering Company, Alliance, 


to 9 months; $172, 


Ohio, $64,945; time, r 


ooo for three cranes 
Brown Hoisting Machinery Company, 26 
Cortlandt street, New York city, $63,900 


For the locomotive jib crane of 40 tons 


Navy Yard, 


opened on December 5, the following bids 


capacity at the Portsmouth 


were received: 
Brown Hoisting Machinery Company, 26 
Cortlandt New York 


$55,800 


street, city, item I, 


Morgan Engineering Company, Alliance, 


Ohio, item 1, 7 


$54,965 ; time, 7 to 9 months: 


$172,000 for three cranes 


Ohio, 


no difference for alternate 


Kaltenbach & Criess, 


$39,879 ; 


Cleveland, 
item I, 
design A; 


if awarded 


add $8o0o for alternate design B; 
for 


time, 8 months; 9 months for 


contract three cranes de 


duct $1,600: 
delivery of all cranes. 
Alliance Machine 


Ohio, $44,080 


Company, Alliance, 
item 1, 
Niles-Bement-Pond Company, 136 Lib 
erty street, New York city, item 1, $43,600; 


time, 9 months; 


$44,900, electrically driven. 


Hoist & 


American Derrick Company, 
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St. Paul, Minn., 


months 


item I, $49,915; time, II 


Browning Engineering Company, Cleve 


land, Ohio, item 1, $44,500; time,9 months ; 


$48,500; time, 6 months: deduct $2,000 on 


each crane if awarded contract for three 

The 
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Che B lington road has w I he past 
rey veeks bougl ut $8,000 worth ot 
machine t S tor de very at tne P 
mouth (Neb.) and St. J ph (M \ 

mn p A nbe I lt sac I 
egregating several thousand dollars each 
re reported, Concerning the machin 
tool trade in the West there is this month 
the usual divergence in the reports. The 


usua 





conditions which lly dominate trade 


during the closing weeks of the year art 


not absent. In addition to the common 


disposition of buyers to postpone buying, 
this influence is referred to by one prom 
Some 


inent machine-tool 


of the 


representative : 
corporations, those which are en 
deavoring to make good financial showings 
for the year ending this month, are putting 
off the purchases of all possible supplies 
Quite a little business in 
been booked 
it has not all 


been credited to next month for the reason 


until January. 


the machine-tool line has 


for shipment next year, but 
mentioned above. One representative notes 
that he has accepted orders for sizes which 
are not usually kept in stock and that the 
factories cannot possibly deliver the goods 
until January. This particular representa 
tive states that his trade is light, 
but he adds that 
orders secured for forward shipment the 
for the 


present 


were he to include the 


aggregate past month would be 


entirely satisfactory. 


There can be no mistaking concerning 


the general business conditions affecting 
the trade. Machine-tool men are inclined 
to give prominence just now to the finan 
cial conditions and the common report 1s 
that these conditions in the West are sound 


and improving. They say the banks are 


ready to loan for the maintenance of pres 


ent commerce and manufacture, though 


not willing always to encourage exten- 
Collections are rather closely 


sions 
one machine-tool 


the 


watched and man says 


he has rarely known time when so 


large a percentage of his customers were 


paying cash as now. Men will come into 
the store, buy a machine tool and obtain 
the best possible discount for cash pay 


] 


ment, then reach down into their pockets, 


draw out a big roll of bills and settle on 
the spot for the purchase 


fact that 


\nother repre- 


sentative notes the his customers 


sometimes seek to secure a 3 or 4 per cent 


discount for cash instead 


f the usual 2 per 


cent., and, failing, take the usual terms. 


With money conditions like these, the ma 
chine-tool men say business cannot be any- 
thing else than fairly good 


There have been a number of auction 


sales of machine tools in the West recently 
and these may have abated in a measure 


the demand for new machines. But there 
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is nothing the matter with the consump 


normal standards As 


tion, judging by 


‘ 1 
LOOIS 


freedom with which 


a small way, one seller her 


says that one of his customers recently 
bought two new tools. He d four 
use, but had » « nge the work on them 
n ore ) ‘ cl ng l d keep 
each mac nie i certain ( I VO! 
‘ ( ld mal pure st 
Quotations. 
New York, Monday, Dec $, 190 
New York prices ft Norther 
Southern irons for nearby delivery 
nominally, as follows 
Northern 
No. 1 X. $15 25 @$15 75 
No. 2 X. 14 75 @ I5 50 
No. 2 plain , . 14 25 @ 15 00 
Southern: 
No. 1 Foundry.......... 13 50 @ 14 00 
No. 2 Foundry...... I2 75 @ 13 25 
No. 3 Foundry.... I2 25 @ 12 75 
No. 4 Foundry,.....:s.. 12 75 @ 12 75 
Bar Iron Base sizes Refined brands, 


mill price on dock, 1.40c. upward in car 
load lots. 
Tool Steel- 


quality, 634 @ 7c 


Soft steel bars, 1.45c. upward. 


Base Good standard 


sizes 
extra grades, I3c. and 
upward. 
Machinery Steel Base sizes — From 
store, 1.80c 
Cold Rolled Steel Shafting 


store for base sizes. 


from 


2.05¢c 


Copper—Lake Superior ingot, 1234 @ 


125¢c.; electrolytic, 124% @ 12%c.; casting, 
1244 @ 12%e 
In 5 


Pig Tin 


New York, 27 @ 27'%ce 


Pig Lead—43gc. for spot 
Spelter—5! 4c 
Antimony—Cookson’s, 7 @ 7%c.: Hal- 


lett’s, 6442 @ 6%ce 
53°4C 


Lard 


cording to 


Oil—Prime City, 60 @ 


brand and quantity, ranging 


iors 
I 


from one barrel up to large 





Manufacturers, 


Sherman 
has 


The 
plant 


( Tex.) 
burned 


Compress Company’s 


been 


Jackman will, it build 


Areadia, O. 


Frank 
a sawmill at 


is understood, 


The Columbus (O.) Steam Boiler & 


factory 


Heating 
Company 
The 


Bros., 


is adding to its 
Savannah, Ga., MeMillan 


burned 


plant of 
coppersmiths, has been 
The Royal Gas Stove & 
Royersford, Pa., is 
The 
Company 


Foundry Company, 


about to enlarge its plant 
Toledo 


highly 


Cincinnati, Dayton & 


build a 


araction 
plans to modern 


power-house. 


The Milwaukee, Wis., Refrigerator & Tran 
sit Company has a permit to build a small 


machine shop. 


The Broadbent & Davis Mantel Company, 
Baltimore, Md., will soon erect a factory to 
cost at least $100,000. 


Harmony 
Ill., 
building to cost 


Manufacturing Company, Chi 


cago, has received a permit for a factory 


$25,000 











J“ 


“<4 
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Taper Holes in Machine Spindles. 
BY FRANK B, KLEINHANS 

A taper hole is made in nearly every 
spindle, from the lightest to the very heav- 
est. This has always been considered a 
’b for the best machinist, as it is neces- 
ary that the hole be true to the taper spe- 
ified, and absolutely in the center of the 
pindle, the center line of the hole coin 
iding with the center line of the spindle 

Fig. 1 shows a lathe rigged up for pet 
forming this operation where spindles are 
nade in large numbers. A represents a 
spindle which is held in the lathe by a 
irrier B and a plate C 


m7 


the latter is drawn 
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will be removed by the next. The spin 
dles are reamed out one after another to a 
certain depth, which is exactly the same 
for all spindles of the same size, a taper 
plug which is made to go with the reamer 
having a groove turned into it and all 
holes being reamed so that the plug enters 
to the mark. After this the spindle which 
has been rough turned is ready to be fin 
ished 

\ center plug, Fig. 2, is now driven 
nto the spindle so as to form a good, solid 
fit, and the lathe dog is clamped on the 
portion at J and the spindle put into the 
After this 


lathe and turned up complete 





1785 


hole in the desired directior he test 
bar and the indicator are again applied, 
and, if the bar still runs out, the spindle 
is marked and the reamer pulled in the 
right direction to correct the error This 


process is continued until the variation 


the spindle falls within the specified limit 
Of course in special machines we are 
sometimes obliged to put taper holes i 
spindles for which there are no reamers 
In such cases we rig up a lathe as show: 
in Fig. 4. This lathe is equipped with 
taper turning attachment which we set a 


near as possible to the desired angle befor 


boring out the metal \ plug is turned up 























FIG. 





























ao, 


against the carrier and held to the tace 
ate by several bolts 6. steady rest, 
ind, E a hexagonal turret which can, how 
ver, be replaced with a special arrangement 

the slide / \fter the hole has been 
rilled into the spindle, the reamer G 1s 
ntered and then fed up by hand 
ume time a strong flow of 
rough the hole H and through a hole in 





reamer, thus washing out the chips 
nicked 


numerous points to break up the chips 


ough the flutes. The reamer 


ese nicks being staggered so that the 


terial which is not cut away by one tooth 


‘G TAPER HOLES IN SPINDLES 


is tested by the bar, Fig. 3. The spindk 
s supported in a lathe in the mannet 
shown in Fig. 1 and the bar thrust into 
the taper hole. The portion J of this bat 


s hardened and ground 


true when the taper hole is true An 


~ 


ndicator is applied to end the spindle is 
rotated, and if J runs out, the spindle is 
marked accordingly, and then a_ taper 
reamer is entered into the hole and oper 


ted by a wrench, this reamer being drawn 


me way r the other either ry hand oO! 
n extreme cases Dy the footstock center 
ind given several turns so as to draw the 


| 
a gre i t the tape! re i \ 
occasionally applying this plug to the hole 
which is be ng bored Ww ¢ ime Tt 
he attachment and get the tay t right 
\fte1 the | b h 1 
( i tes al ) ) i 
ndica ppliec f th 
W Ili imost i 
W ¢ row the ( I pindle \ 
means of the cl to make the bar I 
true \ porti a ne¢ 
o run true, and the lica applied 
t tl point Te o at the end of the 








If found satisfactory, a short 
plug is put in the taper hole for the dog 
and the spindle placed in the lathe after 
the manner shown in Fig. 1, the steady 
rest Jaws supporting the work at the newly 
turned portion at AK. A new center is then 
cut in the end L, after which the spindle is 
held between centers, turned up complete, 


ind ground 





Combined Hydraulic Punching and Shearing 
Machine—II 


BY CHAS. HERZBERG 

THE FUNCTIONS OF THE CONTROLLING VALVES 
\ND MECHANISM 

In order to enable the reader to have 


i clearer understanding of the functions of 


the machine, it may be well to mention 


the conditions of the accumulator to which 
had 


the machine to be connected 


Che diameter of the accumulator was 
given by the purchaser as 24 inches and 
the pipe connection to the machine about 
100 feet in length. The exhaust water of 


the machine was not to be wasted, but was 
to be forced through a 65-foot long pipe to 
i reservoir, the water level of which, un 


der normal conditions, was 50 feet above 


the highest water level possible under the 


two counterpistons of the machine, and 


from this reservoir it was to be pumped 


back into the accumulator 


To get the machine ready for use it 
must first be filled with water of low 
pressure, which is done in the following 


manner 
We assume that the piston /; 1s 
the 


to one-quarter of its stroke, or about 


assem- 


bled in position which is equivalent 


158 
inches lower than its highest possible posi 
tion. The friction in the packings may be 
enough to hold the piston in place, but to 
prevent the latter absolutely from sliding 


downward we screw an eyebolt into the 


top of the counterpiston and hang the same 
block Phe 


from the reservoir to 


water 


the 


on a and _ tackle con 


nection main 
nlet valve is now opened by means of a 
i separate valve, when the main inlet valve 
l’ is also slowly opened. The water will 


flow from the reservoir to the main 


now 
nlet valve and from there direct under 
the counterpiston. 

The main inlet valve will now be shut 


ff again and thus the connection between 
main inlet valve and counterpiston is filled 
with We take off the block 
ind tackle as the same is replaced by the 


water now 
enclosed water which prevents the piston 

Next we 
upward, thus using rz 


from sliding down press the 
‘ontrolling lever /1 
is a fulcrum, and raise plunger Y,, open- 
ing the outlet connection of the main cyl 
nder to the reservoir. The space over pis 


ton P, 


under a 


fills up with water from the reser 


voir pressure of 1 6-10 atmos 


pheres, or about 23 pounds per square 


h is done com- 
the 


23 
inch. The raising of lever 


paratively easily, as the pressure of 
spring which amounts to 440 pounds is 
overcome by a lever ratio of I : 11, leaving 


the power required to raise the lever at 
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one. @ 2 _ 
40 pounds. The friction of the stuffing-box 
is overcome by the pressure of the water 
the 


As soon as we let 


amounting to 26 pounds on cross 
section of plunger ¥;. 
go of lever h the pressure of the spring 
will close ¥: in A thus the 
water between the piston P; and the con- 


and enclose 


trolling valve. Notwithstanding the pres 


sure of 4,800 pounds on the piston P 


caused by the water from the reservoir 


the latter is not able to move downward 
n account of the enclosed water between 


the counterpiston and the main inlet valve, 


resides which the weight of the piston 
1s counterbalanced by the friction in the 
eather packings 

Several suitable air cocks make it pos 


sible for the air to escape out of the cylin- 


ders and pipe connections. The machine 
is now filled with water and ready for 
work 


piston /’; to 
the 


Supposing we want to raise 


its highest position, we first close 


separate valve leading from the reservoir 


to the main inlet valve /’, and open a sec 
ond separate valve between the accumu 
lator and the main inlet valve V. Im 


mediately the water under high pressure 
will force its way under the counterpiston, 
although without being able to move it 
Only 


fulcrum, and thus opening the way for the 


when lever /: is raised, using rz as 


water over the piston P, to return to the 
reservoir, will the latter go upward and so 


continue in motion until the automatic 


stop pushes the lever A back to its hori 


zontal position and again restores the lat 


) 


ent condition of piston / 


Supposing we now want to take a cut, 


as tulcrum (we will have to use 
the lever h 


farther upward) and press lever / 


we use " 
it, as it is impossible to move 
down 
ward, when rz will move upward and with 


it Z2, 


1-10 inch 


opening the valve seat in } about 
In the beginning the spring of 
\. offers a resistance of 660 pounds, but 
this is overcome by a lever ratio of 1 : 10 
leaving a pull on the lever of 66 pounds 
The space B over the valve seat of Y2 is 
filled with water under high pressure from 
This will 


side 


water now 


holes of Y 


accumulator 
the 


the 


rush through and 


through the 3-16 inch holes forming the 


valve seat of Z., filling the hollow space 
of ¥:. As will be noticed, the plunger Y: 
right above its seat, has a small offset, the 
area of which is 0.6 square inch, causing 
pressure of about 1,000 pounds, 


added to 


the spring of 660 pounds 


a water 
the pressure ot 

But 
also presses upward on the ring surface of 
the 5-16 


which must be 


the water 
the plunger Y., between inch 
valve seat hole and its inside diameter, the 
0.71 

of about 


area of which is square inch, caus 


ing a pressure 1,200 pounds; sO 


Z» raises also 


that when the solid collar of 
the plunger. Y, the 
the handle of lever /1 is 


pressure to be over 
come on 
( [000 +. 660) — 1260 
10 = 40 Ibs, 
Cc 
Z.is now pulling Y: farther upward until 
the slots in Y: open the holes in the seat 
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bushing one after the other, as already de 
scribed, causing the pressure to come on 
piston P, gradually and without a 
shock. The piston ?; will now go down, 
the water under the counterpiston being 
the inlet 
controlling valve, where it joins the water 


When the 


lowest position is reached the upper auto 


the 


pressed back into pipe to the 


coming from the accumulator. 


matic stop pushes the lever / up to the 
horizontal position, closing the valves in 
B, cutting oft the water from the accumu 
piston /?; would come to a 
the 


lator, and the 
standstill if it were possible to stop 
momentum of the piston at once; but after 
the water is shut off the piston has still a 
tendency to go down a little farther, and 
practically does go down farther, enough 
lever / higher than its horizontal 


to raise 
position, thus opening the valve in A and 
allowing the water to escape out of the 
main cylinder \t the same time, while 
all this happens, and in fact from the time 
the valve in B closes, the full pressure of 
the water takes effect on the counterpis 
ton, and at the moment the valve in 4 1s 
the piston P; the 


pressure under the counterpiston prevails, 


raised by over-run. of 


and piston P; goes up automatically until 
the lower stop again pushes lever 4 down 
in a horizontal position and stops the 
water over piston P, from further escap 
locked 


piston 
the 


will 
the 
water 


ing, when the piston P; stop, 
the 
high-pressure 


the 


between water over main 


and the under 
under the coun 


the 


counterpiston, water 


terpiston causing dead pressure on 
water over the main piston only. 
In order to prevent all possible mistakes 


in handling the machine, it was arranged 


that the movements of lever h should be 
in the same direction as the resulting 
movements of the piston, so that by press 
ing the lever down the piston will go 


down, and by lifting the lever up the pis 
ton will go up. 

\fter the 
tested. For this purpose a single plunge: 


machine was built it was 
pressure pump for 150 atmospheric pres 
sure was made. The speed of the machine 
than 


accumula 


little slower when 
permanently the 
tor, but its perfect condition and working 


before it 


was of course a 


connected to 


order were fully proved was 


shipped. 


CALCULATION OF POWER AND WORK 


Shearing side pressure—120 atmospheres 
or 1,720 pounds per square inch 
inches diameter; area, 247 


Pisten—1734 


square inches; pressure, 424,900 pounds. 
Counterpiston rod—3'4 inches diameter ; 


inches; loss of pressure, 


remaining pressure oft pis 


area, 7.0 square 


I 3,000 pounds . 
411,900 pounds. 


ton, 424,900 1 3,000 


Counterpiston ring—4 5-16 inches out 
side and 3% inches inside diameter; area, 
square inches; pressure, 12,000 pounds, 


leaving the theoretical pressure of the 
shearing piston at 399,900 pounds. 

The loss due to the friction of the leather 
packing in the main cylinder and in the 


countercylinder will vary with the pres- 
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sure. We may assume the average loss to 


be 6 per cent., to which we will add an 
other 5 per cent. on account of the eccen 
tric action at the beginning of the stroke, 
total 43,900 pounds, leaving the effective 
pressure QO of the piston at 356,000 pounds 


The angle of shear blades is cot. a 


i" 
39 = 6.56, or « 10° 20. The maxi- 


/ 
mum thickness of plates to be 


13g 


cut ts 


inches, and the shearing strength of the 


material was ,200 pounds per 


given as 57 
square inch. The resistance Q; offered by 


these sheets results from the equation 


O, 0.55 d cot. a.S$ 
in which S was taken as 60,000 pounds 
per square inch, 
a= ay 
s 
12] 
_ 
= —, 1.89 
and cot. a= 5 56 
Then we have OQ; 0.55 X 1.89 


5.56 & 348,000 pounds. At the 


beginning of the stroke the distance be 


60,000 


tween the upper blade and the surface of 
the sheet is The total length of 
cut is 33% the 
the upper blade 1% inch; the total stroke H 


3% inch 
inches, and over-run of 
of the piston is therefore: 
H 34” + 33%” tan. a +. 14” 6.55 
In reality the resistance of the sheet will 
be found less than 350,000 pounds on ac 
count of the bending of the sheet caused 
action the blade 


about 


vy the upper blade In 
will enter the sheet a short distance, 
1-10 inch, under nearly full pressure, then 
some 


the shearing action begins under 


what less pressure, assisted by bending 
The surface of cut will show that in al 
cases. 


The punching piston has the same effec 
tive pressure of 356,000 pounds. The holes 
to be punched are 1 9-16 inches in diam 
eter, the thickness of the sheet is 1 5-16 
inches and has a shearing strength of 54, 


000 pounds per square inch Then fol 
lows the required power: 
V); Lao x 1.31 54,000 350,000 
pounds 
Sellers’ empirical formula gives the ex 
treme limit of resistance, Q max 14,000 
Dé = 14000 X 1.56 X 1.3 373,000 
pounds. The stroke of the piston consists 
of ¥% inch clearance between the punch 
and the thickest sheet plus 1 5-16 inch 
sheet thickness, plus a little more than 
one-half of the thickness of the sheet to 
push out the core; that is, 39” I 5-16” 
11-16” 23%”. 
On account of the fact that in this ma 
chine both pistons would be at work 


simultaneously, the greatest care had to 
be taken in 


thickness of 


dimensions 
the 
inch 


determining the 


and metal the throat at 


housings, as the strain per square 


was not to exceed 4,800 pounds per square 


inch. 
The moment of resistance WV of the 
cross-section was not only figured. but 
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the moment of inertia was graphi- 
cally determined 
the outside of the throat are for the pres 
ent not taken into consideration 

rhe bending moment of the section is 


re W S, in which 


also 


The reinforcements on 


i ae moment of inertia 


Following the notation of Fig. 6, we 
have for the moment of inertia: 


I= “~(Be,'—bh, + Be,3 


and the from the 


bh, 
distance ¢ most strained 
fiber to the neutral axis is: 

aff??+6bd,?+6d,(2H—d,). 
, aH+6d,+6d, 

We now substitute the values as follows 
H 30", d 10", B 
.. d: 4’, a) i. L 
depth of throat, and we have: 


I 


20", P 356,000 


pounds, a = 26” 


5X 30°+15 X 107+ 15X4.(2XK 30—4) 








> —— I 
€,~—» 
5 X 30-7 I5 x 10-4 I5X4 
= 13. 
Whence e 30” 13” 9" Ms ee Eg 
10 3” and hy re” 
Hence it follows that 
/=%( 20X135—15X 3° +20 17°—1§X 13 
= 36,280 
I 36280 
and H == = 
é 13 
= 2,790 
i > 
> b 
> 155 I " 
* ) 
A r’ 
N 
N a 
<a 
= ~_ 
{ ‘ ah 
| x 
a y y Oo 
, o 
\ me) 
\ x J Y 
4me an Macht 
FIG. 0 NOTATION 
Further we have 
rz 350,000 26 inch-pounds 9,250, 


000 inch-pounds 


. 256000 , 
Sa 9* = 3310 pounds per square in. 


2790 
But we have a reinforcement at each 
side of the throat which is 10 inches high 
and 5 inches wide, and consequently the 


stress is less than 3,310 pounds, being about 


go per cent. of this, or 3,000 pounds pet 


square inch 


It was mentioned in the first articl 


the pressure in the main an] counter cyl 


] 


nders might be as high as atmos- 


150 


pheres, or 2,000 pounds inch 
\ce 


tf the 


per square 


ording to C. v. Bach, the outside radius 


cylinder is: 


=", k,+o0.4p 

N& 1.37 
when r, = the inside radius, 4 tensile 
stress of cast iron and f, = the water pres- 
sure. If we take &. 
square inch we have 


5,700 pounds per 


5 700+0.4 X 2,000 


r= r, | 
NX 5,700— 1.3 X 2,000 


1.44. 
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Then the outside diameter of the large 
cylinder is D 1734 X 1.44 26", and 
for the countercylinder d 1.3 xX 1.44 


6.2 


— 6's, 


The Mannesmann tubes were tested for 
a pressure of 500 atmospheres, or 7,200 
p unds per sq ire ch 

To push the main piston upward the 
counterpis é ‘ force the 
vaste water into the reservoir at the same 

m The pressure on the countercylinder 
was found to bk ( Vy 13,000 pounds 
The weight of the shearing cylinder is 
O 3,100 pounds he friction in the 
le ithe pac ngs bout 1.000 pounds 
Q., and the pre f water from the 
reservoir exerted on t main piston 1s at 
its maximum () 5.400 p ds. We must 
now have 

[3,000 3 IK - J 0 - §,400 OFT 
13,COO > 9,500 
which ially the case 

For the velocity of the water through 
he sea ) gy .\ he controlling 
valve ect ¢ when 
uM the piston out 0.15 foot per 
second. 7 thre vater velocity in the 
valve, maximum 50 fe er second, and 
/ re f pistor 1.7 square feet 
From t V« ve “4 quare foot 

I OO 

0.73% square 1 \ , Square 
neh, and consequi fheien 

With g leu can sh 
hat the cut g speed of D mis nea 
y 7 Inches, 0.58 1 ite as at 
iverage, and t end ve t 0.18 foot 
vhen the inlet val upletely opened 
The return stroke S erated with an 
iverage velocity f 2 inche per second 
the end velocity eing 0.22 feet and the 
shortes me t I ng the piston 3 
seconds 

\n average cutting speed of 1.4 inches 
per second r 7 tee px ninute, 1s the 
maximum cutting speed for shears 





A Doleful Report of a German Exporting Lo- 
comotive Works, 


United States Consul Simon W. Han 
iuer sends from Frankfort the annual re 
port of tl Saxon M e Works at 
Chemnitz, which say 

sik he unp! fitable pera 1 f the last 
vear d not allow us to declare a dividend 
n the ire f i" mpamy This un 
satisfact \ f \ main caused 
yy the unsuccessful working of our loco 
notive building ‘ whi forms the 
vaackbone of the mp dustry Thi 
branch, whose put in f er vears foot 
d up 6.200.000 ($1,475,600) 
urned 626,000 mart ( $627, 
308) w P HHome orders for 


locomotive account of the 


existing depr: I d the consequent 
diminished railroad traffic In order to 
keep up our locomotive branch and main 
tain our staff of employees therein we 
were compelled to seek for orders in dis 
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tant markets new to us, and to obtain such 


orders were forced to accept prices which- 


show losses instead of profits. Our ma- 
manufacture has been 
1902-3, 


mass of 


tool branch of 


chine 
during which 
tools 


most acutely hurt in 


year an immense machine 
slaughter prices in 


This 


still dominant; nor is 


were disposed of at 
order to get rid of accumulated stock 
slaughtering phase 1s 
there any: prospect for speedy improve 
ment, and the struggle for existence makes 
competition severe.”’ 

The average number of workmen em 
ployed during 1902-3 by the Saxon Ma- 
Works 3,197; the 
3,501 men; wages paid during the year, 
3,060,450 marks ($728,387). Taking the 


maximum number of men employed, this 


chine was maximum, 


would give an annual wage per man of 
$204. 





What Are the Machine Tools To Be? 


SY JOHN E 


New 


SWEET. 


It is a fact users of 


machine tools 


quite apparent to 
(and first among them are 
the machine-tool builders themselves) that 
the new high-speed tool steel calls for a 
re-designing of our machines if we are to 
get even a fair share of the ultimate pos- 
sibilities which the new steel offers. 

I expect the machine-tool builders have 
already the reply formulated as follows: 
“You just keep on building engines and 
the machine-tool 
But that will not quite do. 


business to us.” 
If no one but 


had mixed in the en 


leave 
the engine builders 
would have had no tur 
the standard 
inachine tools were originally devised by 


gine business, we 


bine engines, and many of 
those who had use for them rather than by 
the man who devised things to sell. 

I think the 
admit that the 
designed; but to the most of them will this 


mean anything but just to make the driv- 


machine-tool builders will 


machines must be re 


ing elements more powerful and the ma 
chines stronger, which is as much as to say 


everything has been all right, and all we 
need to do is to change the strength and 
power 3ut have they been all right o1 
half right? 

It can be shown by figures, I suppose 
(1 know it to be a fact by a trial with 
models) that a complete box is thirteen 
times more rigid against torsion and four 
times more rigid against bending than the 
same amount of material is in the form of 
It is prob 


tbly from four to eight times more rigid 


side plates and thin cross girts. 


than the cross girt plan in any form, and 
vet in the case of lathes the whole business 
of whose beds is to resist torsion, only one 
or two builders have had the courage or 
audacity to adopt the box form. 

All planer beds can just as well be box 
half the 


foundry work, and so too the tables which 


beds with cost in patterns and 


ire sprung by bolting down work can just 


*Presented at the New York meeting, De 
cember, 1903, of the American Society of Me 
chanical Engineers. An abstract of this paper 
with a report of the discussion upon it was 
published by us at page 1734 
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as well be box tables four times as strong 
with the same material, and with a saving 
of half the cost in patterns and something 
in the foundry 

The whole tendency of the cut is to slide 
the 
who has ever tried putting the slots cross- 


work endwise of the planer bed; but 


wise in a way to offer the greater resist- 
ance and prevent the bending of the bed 
by the 
now occurs, which, with the springing by 


peening of the upper surface, as 
bolting down the work are the primary 
causes of cut ways. 

Some planer and boring mill cross-rails 
in the center, but 
the ends when 
The most of them are 
three sides of a box only, or one-tenth the 


are of box section are 
thinned 


to the housings. 


down at fastened 


strength of a box, where a plain square 
box straight through is infinitely better and 
cheaper. Of course the boxes are not to 
be proportioned from what is in use now, 
but from what is to be made to meet the 


conditions. To select enough mate- 


new 
rial to meet the new demands and then 
put the material so that it will be four 


times more rigid will be something like it 
Housings of box section will be just as 
rigid fore and aft and much mare rigid 
against side strain. 

Milling machines of the planer style are 
constructed like planing machines, seem 
ingly without a thought but that the con- 
ditions are identical, while they are not 
If the bed of a planing machine and the 
table were of the same length, the weight 
of the table and the load overrunning the 
end of the bed would 


soon wear the top 


of the bed crowning and the under side 
of the table 


counteract this tendency of gravity to wear 


concave to fit, and it is to 


of true that the beds are made 
With the milling 
it in the 


them out 
longer than the tables 
machine the load is less, more of 
middle of the table, 


gained by putting on small pieces end to 


because there is less 


end, and the down pressure of the big cut 


ter always in the middle partially, if not 


wholly, neutralizes the tendency to wear 


out of true by gravity. When such a ma 
chine has side cutters or a vertical spindle, 
first 
in one direction and then the other, exactly 


and 


the pressure is always in the middle, 


the reverse from the gravity action, 
instead of the side guide of the bed being 
longer than the table it should be shorter, 
by just about the same amount as the bed 
ofa planer needs to be longer 

sliding piece and its 


and keep 


Many times the 
guides can be the same length 
straight. The 


to wear out of true do not wear much, and 


things which do not tend 


the things which do wear out of true and 
just right but 
Where a 


short block slides on a long guide, if the 


have to be refitted are never 
when new and when so refitted 
scraper marks wear out sooner along t 
middle than at the ends, the ends of the 
guide need cutting off, however much over 
run it gives to the sliding block. 

The draftsman dare not make a drawing 
overrunning the 


of an crosshead 


engine 
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guide one-third of its length at each end; 
the builder would hardly dare to build it 
if he did, and no user has the courage to 
take out the guides and cut them off or 
cut away the surface even when he knows 
it would be money in his pocket, but it 1s 
the thing to do We 


of a slipper guide, owing to the effect of 


find that in the case 


inertia and momentum giving a twisting 


action to the crosshead, it is necessary to 
cut away the guide so that the crosshead 
will overrun very nearly one-half its length 


before the scraper marks will show uni- 


form wear. This, of course, is subject to 


modification according as the center of 
gravity is higher or lower, or the speed ot 


the We are 


building engines with the crossheads ove 


engine is greater or less 
running that way and people buy them 
To get the best out of machines, they 
not only want to be rigid and true, but the 
drive needs to be powerful. In this ri 
spect a worm gear is about as perfect as 
can be, or cutting spur gear teeth spiral 


What 


appears as an objection to spiral teeth is 


accomplishes about the same reslt. 


the shoulders, which 
amount to much, and 
reverse directions and end 


journals is permissible, the 


end thrust against 


does not when the 


shaft 
play in the 


runs in 


journals keep in much better condition 
The mention of a like the 
flaunting of a red rag to some people, but 


worm gear 1S 


it has its place and a good many more 
The 


claimed objection is excessive friction and 


places than it has been used in 


loss of power, but the results do not seem 
to justify the claim 
Che most perfect worm gear we have 


(theoretically) is a screw and nut, and 
they do waste enormously in friction, and 
in proportion to what they do they wear 
the most of 


The most imperfect 


out any piece of mechanism 


worm gear we have 


theoretically) is the Sellers planing ma 
chine drive, and yet they never wear out, 
ind hence cannot lose much in friction 

In the writer's opinion two of the things 
need to have been invented 


P 
which never 


are the Hindley worm gear and a machine 


for hobbing worm gear. Experience con 
that 


skewed round so as to properly mesh with 


vinces the writer a liberal pitch worm 


a plain spur gear, or one with the teeth at 
such an angle as to skew the worm a little 
more will run more easily and last longer 
the 
with the worm is positive, and if there is 


than other sort A machine driven 
any chatter it comes from elasticity in the 
The value of 


for face- 


spindle or the work itself 


lathes, particularly those used 


plate work, is considerably improved by 
having large and short main bearings 
They should be large to resist torsion and 


bending, and the ordinary 
To get 


box 


short to resist 


face-plates are ridiculously frail 


the best of a face-plate it should be 


section and as large as will swing in the 


lathe 
Owing to the rapid wear of screws the 

writer is convinced that a precision screw 

manufacturing is of 


in any lathe used in 
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no special value over a fairly good one. 


Wearing the screw in one place 


threading a few hundred pieces destroys 
the precision in a way which no future 
use will ever correct 

[f the designer will analyze every detail 
he will find that many of the old features 
were not right to meet the old conditions 
and not half right for the new 

While manufacturing is going to call for 
that is, 


chines to do one thing rapidly and well 


many more simple machines ma 


the machines which will do a variety of 


work will be still in demand, for the sparse 
ly settled sections of the country and the 
colonies will call for the country machine 
shop as of old 

that this 


tirade will bring out an interesting discus 


It is the hope of the write! 


sion on machine design and the capabilities 
of the high-speed the 
object of its presentation 


steel, for that is 


Notes on Packing Rings for Piston Heads. 


BY AMOS PRICE 

It is not unusual to hear a slight click 
when an engine is running and the piston 
is near the ends of its stroke. The noise 
is usually attributed to the packing ring 
There are a 
the click 
The last 


instance of this kind that I have known of 


changing sides in its groove 
number of causes that will make 
so loud that a remedy is required 


was supposed to be due to not enough hav 
ing been cut out of the ring at the joint, 
so that when live steam was admitted to 
the cylinder the ring got hot and, expand- 
ing, banged the ends together. When the 
at the the 


It is not probable that the ring 


ring was relieved joint noise 


ceased 


would expand quickly enough to hammer 


in coming together at the joint. Old cyl 
ra 
4 c | 
ee : 
= 











wile 











FOR TI 


K 
sometimes at the ends, 
rings 
case, without enough cut 
get the 
when the piston strikes them in the 


inders weal 


and when new are put in, as in this 


out of them, the 


rings jammed in cvlinder, and 


Oppo 
or less 


a pound of greatet 


Old ri 


site direction, 


results ngs which have 


intensity 


too much play n oves make a lot 


while 
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of harmless fuss in changing the direction 
of Narrow 1 that 


the farther than 


travel travel over 


ings 
counterbore necessary 
sometimes slightly collapse for an instant, 
lue to ; 


a 


1€ 1 greater outside pressure than that 
under them, and then they expand to the 


cylinder with a click which demands that 
the piston’s travel shall be equalized \s 
a rule, no serious results follow thes¢ 
slight disturbances, but possibly som 
broken rings are due to them 

At a recent engineers’ meeting a paper 
was read on packing rings, and during the 


discussion that followed some interesting 


points were brought out. It was shown i 
that 


fit a round cylinder properly, should be 


the paper “snap rings, order to 


in 
first rough turned, cut, sprung together at 
yr joint, then clamped in a jig and 
This 


process will make the ring initially fit the 


the cut « 


turned to the of the cylinder 


S1Z¢ 


cylinder very perfectly provided care has 
been taken in putting it in the jig. For 
instance, if the ring is held lightly in the 


jig and then driven in with a hammer till 
closed at the joint, the job is not likely 
to be as satisfactory as when the joint is 
a flexible band, 


held closed with a wire, or 


and then clamped in the jig and then 
turned to the diameter of the cylinder. If 
a uniform contact pressure between ring 


and cylinder is what is wanted, this meth 


od will give it \ railroad member said 


that such rings had a short life on their 
road. They simply eased their rings off 
on each side of the joint till the ring 
touched the cylinder at the sides; then, 


when they were half worn out, they had 
the uniform contact pressure between ring 


and cylinder that had been spoken of. The 
speaker's opinion of the jigged ring was 
that it started with a uniform tension but 





RNING KING 


RINGS 


PAC 


rapidly lost its pressure at the joint, as 


well as elsewhere, due to the plastic nature 


of cast iron and also the wear of ring and 
cylinder, and closed with the remark, ‘Nae 


mair yer jigged rings in mine 


Other members did not agree with the 


ast speaker, saying that mutilated cylinders 


were due to grinding rings to the shape that 
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they should have been turned to, and that 
me worn or cut ecvlinder would offset 

dozen packing rings. The prevailing opinior 
wasthat concentric packing rings ought to b« 
jigged, although it was stated that 18-incl 


rings turned 18 3 and sprung 


in, showed, when worn « an equal re 
duction in thickness, showing that an equa 
amount of wear should have been also on 
~— 
4 Bh 
\ ~ 
A . Machinis “— 
It 2 MICROMETER FOR SETTING POOL FOR 
PACKING RINGS 

the cylinder Phe speake dmiutted ha 
the cylindet n questiol1 was an old one 
and was out of round when the ring was 
put in. Its out-of-roundness was attrib 
uted to the wear of the piston head whicl 
takes place in all horizontal engines that 
are not provided with a tail rod 

[he discussion now turned to jigs f 
finishing the circumferences of the ring 
after they had been roughed out, the 
edges faced to the required width an 
slotted Che jigs, with the exception of 
one, consisted of a mandrel and two disk 
one fixed to the mandrel, the other loose 


ind adjustable with a nut. In other words, 


having circular jaws the diam 


be 


mandrel, 


take a 


of 


Vist 


ete! the rings to turned, then us« 


the screw for a and you have 


The drawing is from a sketch 
the 


a ring jig 


presented at meeting. In this desigi 


Fig. 1, there are means for holding a 


ring 
between 


to 


closed at the joint, and trued up 


the before they tightened 
the 
the lathe spindle and the other is loose 


be 


with 


flanges, are 


gether. One of flanges screwed 01 


' 


hind loose 


the 


the tail cente1 Just the 
Hange 1s guide 7 three 


a pins, 


mney} des be veled as shown 1n the lowe! 
one, which center and close the joint whet 
screwed up with the tail center Then 
tightening the nut on the stud a secure 
the ring between the flanges, and the guid: 
Ss witha ind the ring turned. Ther 
isan m the flanges place the joint 
n the g 

A micrometer gage, Fig. 2 shown, by 
which the tool is set to the exact diam 


eter without 


No 


stopping the work to caliper it 
was found with 


fault the jig shown 


n the print, but a member said he jigged 
lis rings without a g, by turning the 
rings, then setting the casting over in the 
huck, and skelping the metal off from « 
c’, as wn After th was done, the 
isting wa t bac n the lathe to its 
ginal p n, the rings were cut off 
faced an slot he thin part, and 
f inything the veaker could see, they 
ere as g y jigged ring. It was 
tated tl ibout 64t) f an inch wa 
ill that had e turned off a 6-inch ring 
the joint nake fit the cylinder nd 
he amount wn in Fig n exag 
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\ member stated that he had been suc 
cessful in giving new life to rings that had 

yst their elasticity, but in other respects, 
QO. K., by putting wire springs under them, 


the same as is done in sectional packing 





Speeds of Machine Tools, With Special Refer- 
ence to the Correct Proportions of 
Pulleys and Gearing—| * 

BY P. V. VERNON 


have been inconven 


Most 
ienced by the want of some logical process 


constructors 


for designing the cone pulleys and gearing 
for driving machine tools, so as to give an 
even graduation between the limits of high 
est and lowest speeds prescribed by the 
vork to be done 


Ixamination of the speed and feed ar 
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turret lathe headstocks of Messrs. Alfred 
Herbert, Ltd., Coventry, and by the neces- 
sity which arose for providing each ma 
chine with a complete table of speeds and 
feeds. The construction of the at 
mece rendered all defects and irregularities 


tables 


in the speed ranges obvious, and pointed 
to the wisdom of adopting some systematic 
method of design, it the best results were 
to be secured and the criticism of custom 
ers avoided 

The object of this paper is then to indi 
cate a method by which the calculations 
required may be organized, with the prac 
tical certainty of obtaining the desired sub 
division for any given range and number 
of speeds 
of the matter has 


The importance: per 
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mnditions of the work, and it 1s to 


culiar ¢ 
be understood therefore that the 
not to be considered as 


methods 
outlined below are 
applying to such special cases 

It will be noticed that in every example 


the 


portioning the means by which 


required speeds are fixed before pro 


they are 


obtained, thus rendering the means subser 


vient to the end, rather than the end to 
the means 
Before considering any specific cases, it 


will be well to state broadly some of the 
conditions which are, as far as possible, to 
fulfilled, as 
1. The total range of speeds should be 


be follows: 


sufficient for all reasonable requirements. 
2. The be sufficient 


number 


speeds should in 


inges should be in geo 





















































rangements of machines by various makers haps hardly been realized to its full extent 3. The speed ch: 
| we aa Te 7 | az | 
| 10% | 11% | 12% 13% | 14% | 15% | 16% | 17% | 18% | 19% 20% | 21% | 22% 23% | 24% | 25% | 26% | 27% 28% 29% 80 
—— | | | } | } | } | | 
| | | 
1 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 1000 1000 | 1000 | 1000 | 1000 | 1000 | =| 
2} 900 | 890/ 880 / 870/ 860} 850) 810 | 830 | 820) 810 | 800) 790 | 780 770 | 760  750| 740| 730} 720) 710 700 
3| 810| 792) 774| 757| 740 | 722 | 706 | 689 | 672) 656 | 640 | 624 | 608 593 | 578 562; 548] 533 | 518| 504] 490 | 
4{ 729 | 705 | 681] 658| 636 | 614 | 593 | 572] 551 | 581 | 512) 498 | 474 456 | 439° 421 | 405 | 389 | 373 358 | 343 
5 | 656 | 627| 599| 573) 547 | 522 | 498 | 474 452 | 430 | 410 | 389} 370 | 351 | 333 316! 300| 284 | 269; 254) 240} 
6 | 590 | 558} 527|} 498/ 470 | 444 | 418 | 394 | 371 | 349 | 328 | 308 | 289] 271 | 253 237; 222] 207 193] 180/ 168 | 
7| 531! 497| 464! 433) 404 | 377) 351 | 327! 304 | 282 | 262 | 243 | 225! 208 193  178| 163 151 | 139} 128] 118 | 
.8| 478 | 442 | 408 | 377 | 348 | 320 | 295} 271 | 249| 229/ 210| 192 | 176 160 | 146 | 138] 121) 110| 100; 91/| 82:3 
9| 430! 393 | 359 | 328 | 299 272 |) 248 225 | 204, 185 | 168) 162] 137] 123 | 111 | 100| 89-4) 81 | 72-2 | 64:5 | 57-6 | 
10 | 387 350| 316 | 284/ 257| 231 | 208 | 187| 167 | 150 | 134 | 120 | 107| 95 | 845! 75] 66-1 59 | 52-4 | 45-8 | 40-3 | 
11 | 349) 312) 278| 247] 221 | 197 | 175 | 155 | 137 | 121 | 107 | 94-6 | 83-3 | 73-2 | 64-2 | 56-2/ 48-9) 43 | 37-4 | 325 | 28-2 | 
12} 314 | 277 | 245 | 215; 190 | 167} 147/ 128; 113 | 98-4] 86 | 74:7 | 65 564 | 48-8 | 42-2 | 36:2 | 31:3 | 26°9 | 23 19-8 | 
13} 282 | 247| 215| 187| 163 | 142] 123! 107 | 92-4 | 79°7 | 68:7 | 59-1 | 50-7 | 43-4 | 37-1 | 31-6 | 268 | 22-8 | 19-4 | 16:3] 13-8 | 
14| 254 | 220) 189| 162| 140| 121 | 103 | 88:5 | 75-7 | 64:5 | 55 | 46-6 | 39°5 | 33-4 | 28-2) 23-7 | 19°8 | 166 | 13-9 | 116 | 9-7 | 
115 | 229/ 195} 167| 141 | 121 | 103 87 | 73-4 | 62-1 | 52-3 | 44 36-9 | 30°38 | 45-7 | 21-4 | 17-8] 14-6] 12-15) 10 82] 68 | 
116 | 206] 174] 147! 193] 104| 87:3 73 | 60-9 | 509 | 42°3 | 35-2 | 28-1! 24 | 19°8 | 16:3 | 133 | 10-8 | 8-87/ 7-23) 5-8) 4-7 | 
/17| 185] 155] 129| 107| 89-3 | 74-2 | 61-3 | 505 | 41-7 | 34-2 | 28-16) 23 | 18-7 | 15-2 124/10 | 8 6°47, 5°21) 4:14) 3-32! 
}18| 167] 138] 113| 93| 76-8 | 63 | 51-5 | 41-5 | 34-2 | 27-7 | 22-5 | Ind] 146 | 17 | 94 | 75) 59] 47] 3-75, 2-94) 2-39; 
| 19} 150] 122 | 99-8 | 80-1 | 66: | 53°6 | 43-2 | 348 | 28 22-4 | 18 143 | 14) 9 | 714; 56] 4:4] 3-44) 2-7 2-08! 1-63 
20} 135] 109 | 87°8| 70-4] 568 | 45°5 | 36:3 | 28-9 | 23 18-1 | 149) 113} &9] 69] 5-42 4-2 | 325 2-51) 1:94) 1-48) 1-14 
21] 121 97 | 77°3| 61-3 | 487 | 387 | 305 | 24 | 189 | 147} 115 | 89 | 694) 54 | 4:12, 32) 24) 1:53] 1-39) 1-06) 
22 109 | 86-3) 68 | 53-3] 41-9] 329 | 256 199 | 155] 119) 92) 71) 54) 41) 313 24 | 1-78} 1-33) 1 | 
23 | 98-4 | 76:8 | 59°8 | 46-3 | 36 | 27-9 | 21:5 | 165 | 127] 96] 7:37) 56 | 4-22} 32) 238) 18! 1-31) -97 | 
24 | 88-5 | 68:3 | 526 | 40-3 | 30-9 | 23-7 | 18 13-7 | 104} 78| 59 | 44 | 3-29! 2-46) 1-81] 13! 97 | 
25 | 79-7 | 60-8 | 16°3 | 35° | 266 | 20-1 | 152 | 114] 85] 63 | 4:72) 3:39) 2:56) 1°89) 1:37) 1 
26 [71-7 | 54:1} 40°7 | 305 | 229 | 171 | 127 | 94) 7 5-1 | 9-78) 2-67) 2 | 1:45) 1-04 | | 
27 | 64:5 | 48:1 | 35°8 | 265 | 196 | 145 | 107 | 774) 57} 4:14) 3-02) 21 | 166) Dll | | 
28/581 | 42°8| 31:5 | 23 169 | 124] 9 | 65 | 47 | 3-35) 2-42] 1-57| 1-22) 
29 | 52-2 | 38-1 | 27:7 | 20 145 | 105 | 75 | 5-4 | 3-8 271| 1-93) 1-32) 95 
| 30 | 47 33-9 | 244] 174 125] 89| 63] 45) 3-16) 22! 1-55) -s2! | 
| 31 | 42-3 | 30-2 | 21-4 | 151! 107) 75 | 53 | 3-7 | 26 1-78} 1-25) | | 
32 | 38:1 | 26:8 | 18-9 | 13-2 | 92] 64] 45] 3 | 212) 1-44) -99) | | 
33 |343 | 23-9) 166] 14) 79) 64) 37) 25) 174) 1-17 | | | | 
34 |30°8 | 21:3] 146' 99! 68} 46] 3:1 | 21) 1:43) -95) | 
35 |27-7 | 18-9 | 128| 86} 5:86 39) 26) 1:76) 1-17 | | | 
36 | 25 16-7 | 13) 75) 5 | 33) 22!) 1-46) -96) | | 
37 | 22-5 | 148 99) 65) 43) 28/ 1:8 | 1-2 | | } | | 
98 | 20-25] 132] 87) 57/ 371 24] 15! 1 | | 
39} 18-2 | 11-7/ 76! 49] 32| 2 1-3 | | 
40 | 16-4 | 10-4 | 67 #3) 2 75) 1-74) 1-1 | | | | 
| ' | | } 
IDEAL SPEED RANGES 


leads to the conclusion that, in many cases, 


the only law which operates in their design 
is the law of trial and error, with the result 
that the best combination has not been dis 
covered. 

The difficulty of the problem when at 
tacked in this way depends upon the de 
gree of complication in the mechanism to 
be used, ranging from the simple cone 
pulley and one-speed countershaft to the 
ot 


gearing used on some of the larger ma- 


elaborate combinations pulleys and 
chine tools 

The author’s attention was specially di- 
rected to this matter some years ago by 
points arising out of the design of the 


* Abstract of a paper read before the Manchester 


England) Association of Engineers. 





until recently, when the conditions of mod- 


ern industry have rendered it necessary 
to obtain the greatest possible output from 
this necessity be- 
ing of 
more than in the design of machine tools. 


lathe 


machinery of all kinds 


apparent in no branch mechanics 

In each of the examples given, a 
headstock has been taken for purpose of 
of 


pulleys and gearing have been worked out 


illustration, and several arrangements 
to suit the varying conditions which may 
arise. The methods and arrangements em- 
ployed will, however, be applicable with 
few alterations to the majority of machine 
tools intended to be used for general work. 

In the case of machine tools tor special 
the 
ranged in irregular sequence to suit the pe 


purposes, speeds are sometimes ar- 





metrical progression through the whole 
range 
4. The smallest step of the cone pulley 


(where used) should be as large as pos 
sible, so as to obtain an efficient belt drive 
under all conditions. 

5. The drop from one step of the cone 
the 
enough to render it difficult 
belt 

6. 


pulley to next should not be great 


to move the 


The gear ratio should be as high as 


arranged, so as to 


a relatively high | 


can conveniently be 


obtain elt speed when 
on heavy work. 

Having decided on the general design of 
the machine and the type of gearing to be 
used, it 


ber of speeds and their total range 


to fix the num- 
These 


is first necessary 
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} 


are matters which must be settled by the 


judgment of the designer from considera 
t‘on of the requirements 

s to plot out the speeds 
Assuming 


The next step 1 
1 a geometrical progression 


























the highest and lowest speeds and the 
number of means, the common ratio of 
tw foal — 
+ S aN 
bi a Q eae 
American Machinist 
FIG. I. SKELETON OF LATHE HEADSTOCK WITH 
PLAIN BACK-GEARS, COUNTERSHAFT SPEEDS 
221 AND 109 TURNS PER MINUTE, BACK 
GEAR RATIO 4.II TO 1 
the progression can be determined by the 
simple formula below 
bn+1 ete 10 
r=(°) Fi! ory= Na (a) 
i ¢ 


a 


in which 7 the common ratio, 
a =the highest speed, 
b =the lowest speed, 
b =the number of means 
From this formula any of the interme 
diate speeds can be found by the equation 
s ar? (b) 
in which s the required or pth mean 
Although not difficult, the above calcula 
tions, which require the use of logarithms, 
replaced for drawing office uss 


may be 


by a table of progressions or “Ideal Speed 


Ranges,” as shown in the accompanying 
table. 

The figures in this table and throughout 
the paper have not been worked out to 


the ultimate decimal, but are quite accur 
ate enough for practical purposes 
Example 1. (See Fig. 1.)—For example 
No. 1 a case has been assumed in which it 
is required to find the correct proportions 
of gears and cone pulley for an ordinary 
double geared headstock* to produce 
twelve speeds varying from 280 down to 
20 per minute. The cone pulley is to have 
three steps, the largest 12 inches diameter, 
and will of course be driven from a two 
speed countershaft. This example is rep 
resentative of a type of headstock largely 
used on medium sized turret lathes 
Referring to the table, it will be seen 


that the first number in each column is 
1,000, so that a corresponding range of 
speeds in the table would have twelve 


* Our readers shou'd remember that in England the 
term ‘‘ double gear ’’ is equivalent to the American bac 
gear.—Ep. 








ee) ‘ 7 ‘ ’ a 
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speeds varying from 1,000 down he belt the middle ste ye 
1000 X 20 . : It steps 1s even, the c t eed 
or trom 1,000 down to 71.4 : 
2380 quickest speed 
Refer to table and look along horizontal 
: . ° . - slowest | , 
line No. 12 for nearest figure to 71.4. This speed of con ) 
‘ . oS i : N quickest 
will be found to be 74.7 in the 21 per cent sane 
aga . _— ee . \ d the determ ‘ ire 
column, which is probably near enough for 
- ’ and the sé i 2» yIten 
the purpose, and fixes the mmon rat 
; i » 2 permissible sce shaft 
required at .79, or 21 per ent I drop 
- P speeds vit 
trom speed to speed rl , 
: . ’ . : l¢ gest mi¢ i ey 
Che required range w theretore have 3 
¢ ° S given as 12 | a n 
“a percentage of drop from speed to speed 
- ‘ i. ter then 1s equa 
of 21 per cent. with 280 as a maximum 
Plot out speeds as follows, either by calcu- EE 4 see 
of cone speed J 
] J " a 
lation or slide rule: 280, 221, 174.7, 138 quickest speed of cone 
100, 86.1, 68, 53.7, 42.4, 33-5, 20.0, 26.46 _. £5 HK Sa 47 inch 
. “ = 9 7 inches, 
It is next required to find the correct 280 
proportions of gears and cone pulley Yhe middle step ilf the sum of the 
produce the above speeds ther two steps 10.73 inches 
The set of speeds as plotted above may rhe proportions of the cone pulley have 
now be arranged as in Fig. 2, which repre thus been arrived at u pective of the 
sents in a simple way the general arrang: ratio Of the gearing, W nain ” 
; ° ° ¢ J 
ment or typical form for obtaining geomet matpites 
ec e By Inspectliol T the rang it speeds ol 
rical ranges for all combinations of gears, Batis amperage 
: Fig. 2, it will be seen th e rat re 
cone pulleys, and countershaft changes 
: , quired is in the prope 1 i e fir to 
It will be seen that the arrangement con : ; ' 
‘ ‘ the seventh speed, or a So Os 4.11 
cists of two maindivisions of six speeds , T ; 
oO 1 he gears should be proportioned 
each, one division being entirely single . give this ratio to the n a 
speed and the other entirely double geared, Phe required data are y complet a 
each division giving half the range and he actual speed 1 it 
without any overlapping rig. 3 
Single Speed “ a: 
o . SINGLE SPEED DOUBLE GEAf 
Double Gear 
Counter-shaft i P 
FAST SLOW FAST y 
Fast or Slow 
Step of Cone 
7 
1/2/3 
> 1 2 } 1 } 2 3 1 2 ; 1 4 ; 
Speeds > 280 221 174.7 138 109 Rf 68 3.7 4 ) if 20.9 
FIG 
Single Speed 
- - SINGLE SPEED DOUBLE EAf 
Double Geared Aur’ ” 
- —_ = * ad 
Counter-shaft 
ST) ye) 
Speed . >31 109 221 109 
Step of Cone 
1/2 
ri 4 } 1 2 3 1 2 } 2 ; 
i t 
Speeds ~ 220 221 174.4 138 109 =| 68 ; #24 33.5 26.5 20.9 
FIG. 3 ov 
PRELIMINARY AND FINAL SPEED DETERMINATIONS FOR THI EOF I 
Each main division consists of two sub If the gx wh in. be ed will not 
divisions of three speeds each, one for the give exac Vv 4.11 to I e ne ¢ ipprox 
fast and one for the slow countershaft mation must be used 
speed, the sub-divisions being in the sam« (Conclusion next we 
order in each main division. Each sub 
division consists of a group of thre The following recommended by the 
speeds, one for each step of the cone pul Pharmaceutische Zeitun t prevent the 
ley, all in the same order and without freezing of shop windows: Dissolve 2 
overlapping uunces of glycerine n I quart of 62 per 
Suppose, in the example, that the two cent. alcohol containing, to improve the 
cone pulleys, viz., the countershaft con dor, some ¢ f amber. When the mix 
and that on the machine are identical, ture clarifies it rubbes er the inner 
then the countershaft speeds will be 221 surface of the gla and, it uimed, it 
and 109 turns per minute not only prevents the formation of frost 
Note.—If the cone pulleys have an odd_ but also prevents sweating. If any of our 
number of steps, the countershaft speed readers should try this w d glad 
equals the speed otf the driven cone with to know the result 
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Echoes From the Oil Country. 
DRINKING AS A QUALIFICATION. 

\ boy getting a chance to learn a trade 
in this shop ought to celebrate a little. 
We don’t ask you to drink, you're a little 
voung yet; but you should be willing to 
stand for your introduction. Come now, 
we want to know what kind of 
they are putting in here 


a fellow 
Be a man or a 
mouse.”’ 

It was a little embarrassing, to say the 
least, for a new and young recruit in a 
shop to get this kind of a greeting. His 
lack of means kept him from yielding to 
the demand—for demand it 
he had been willing—but it was with a 
sinking heart that he listened to the talk 


was, even if 


and found how many of the men would 
have been willing to take any drink that 
furnished. 
some compensations, and the boy finished 
his trade without having acquired a taste 
for 
the 


might be Poverty may have 


drink, and also without having lost 
good-will of the best men in the shop. 
He may have been a little bit surprised at 
the help and good advice given to him at 
times, and that often by men who were far 
from exemplary in some of their own 
practices. 

Changing to another shop in a distant 
town, where he was a stranger to every- 
one, he found that the ones most ready 
to be friendly were those who liked to seal 
their friendship at 2 bar. Often they were 
willing to pay for it, but by this time the 
boy, now grown to be a young man, had 
decided that he had neither brains nor 
good disposition enough to be able to spare 
any at any time. He would sometimes re 
ply to an invitation: “You will have to 
excuse me, for I am something like a 
friend of mine who used to say that he 
didn’t care to use anything that would 
make him know less or act meaner than 
was natural to him, as he had concluded 
that that was bad enough. I never use it.” 

In this new job it fell to his lot to have 
quite a bit of 
kinds to do. 


of various 
The country was dotted with 
lumber camps, and the men in some of 
them were noted for being a hard lot that 
made trouble by their drinking and their 
fighting every time they came to town 
As he was getting together his tools to go 
to one of the worst of these, to be there 
for several days, a fellow-workman ap- 
proached: 


outside work 


“Tt is all very well for you to 
refuse to drink with me and the rest of 
the boys here, but you will find that it is 
another thing when you get out among 
the sawmill gang and the bark peelers. It 
won't do to run up against them fellows.” 
This was followed by an account of some 
rows that had taken place with this same 
class of men, and was far from being re- 
assuring. This young man, besides being 
young and inexperienced, had been raised un- 
der conditions that had made him more than 
ordinarily ignorant of the world except as 
he saw it through such reading as he had 


chanced to do. He was just beginning life, 


AMERICAN MACHINIST 
was without any friends to help him along, 
had all a for 
wishing to succeed, besides the necessity of 
the case to urge him on. It is useless to 
deny that he did scme very anxious think- 
ing and worrying on his way to the job, 
and the rough and boisterous ways of the 
men at the mill did not reassure him when 
he got among them. 


and young man’s reasons 


The mill was just newly started and 
most of the men were boarded by one of 
the owners who ran the hotel. The sitting 
room of this place was the barroom. The 
weather was cold and it was either go in 
there or stay out in the dark from supper 
until bedtime and treeze, so the young man 
slipped in and got off into a corner as far 
from the bar as he could, hoping that he 
Evidently 
visitors were too much of a novelty for 
him to be overlooked, and it was not long 
before he was getting invitations in vari- 

the 
One 


wouldn't be seen or noticed 


ways to join crowd gathered 
around the bar. whistle to 
attract his attention, and then beckon him 


\nother would come over and greet him 


ous 


would 


and reach out and shake hands, and invite 
him up, and it seemed as if every man that 
came into the room immediately looked, 
the first thing, toward the corner where he 
was sitting, and then after stopping and 
looking him over a little, most of them 
would ask him up. Each man that asked 
him and was refused was greeted with a 
laugh by those that had been refused be- 
fore, and some of them did some cursing 
and 
joined the crowd. 

The man who finally came in with “Hel- 


swearing about something as _ they 


lo, you blackguards,”’ was evidently an im- 
portant person, judging from the subdued 
way in which he was received, and the 
small respect that he showed for others as 
He had 


and had 


he elbowed his way to the bar. 
not looked around as he came in, 
not seen that there was a stranger in the 
room. A low-toned conversation was evi- 
dently giving him full information, for his 
“where is he now?” 
turning around and looking hard toward 
the corner. 


was followed by his 


He then swaggered over and 
stopped in front of the chair where the 
young man was sitting, and after looking 
him over, up and down, for a few seconds, 
he jerked his head back toward the bar 
with “Come on up” in a way that sounded 
very much like a command. 

It did not need an expert in such mat 
ters to see that here was the “best” man 
in the camp. His looks, his air, the way 
the others acted, and the scars on his face 
all told it. For a man to come around in 
that way if he wasn’t ready to make good 
his defiance meant trouble, as there 
mostly at least camp 
would be willing to give him a chance to 
show what he was made of. The stranger 
a fighter cither by nature or by 
training and didn’t feel any too easy in his 
mind just at that minute, as he ventured, 
“T never drink at all, not with anybody.” 


was 


one man in who 


wasn't 


“Did you ever?” 
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“No, sir, I 


bar yet, and never expect to.” 


never took a drink from a 


The other drew up a chair and sat down 
beside him with, “Why ?” 

“You 
when I was single, and now I have a be 
ginning of a little family to look after, and 
I couldn’t afford to waste a part of what | 
earn for that do 
either me or them any good.” 


see, I never learned to want it 


something would not 

“You are a bigger fool than you look to 
be if you ever let any lot of jackasses 
change you in that by their braying. | 
wish that I had been started in that way 
when I was young. When you get a poor 
start once it is hard to be anything else 
I was raised in lumber camps, where the 
rough-and-tumble strong man is on top, 
but muscle has its poor side.” 

This was followed by a general conver 
sation about the woods and the ways of 
the with anecdotes by 
way of illustration, until finally the man 
got “This is longer than I generally 
wait for a drink after supper, and if | 
don’t soon take one, the Yahoos up there 
vill think I don’t 
ask you up, though.” And away he went 
to join those at the bar 


camps, mixed in 


up. 


am sick I intend to 


During the evening several of the men 
came and sat down and chatted for a few 
minutes, but during the young man’s stay 
he was not again asked to drink. 

The man that ran the tannery was noted 
for the variety of liquors that he kept on 
hand. He was a large, boisterous man 
Not a word was spoken except what re 
lated to the work on hand until the job 
that the been do 
finished and tested. “‘Now you have done 
Come in and have a glass 
No beer! Well, make it 
No? A glass of cider 
won't hurt you, anyhow.” This last re 
an unusual 


man_ had sent to was 
me a good job. 


What! 


whiskey or brandy. 


of beer. 


fusal, which was evidently 


thing in his experience, was followed by a 
long silence during which he was appar 
ently turning the matter over in his mind 
have a 


“Come in the house and we will 


smoke, then.” Another refusal. This was 


more than his patience could stand. “You 
— good-for-nothing ——- ——. 
You contemptible — You worm. You 


louse. You long-tailed rat. You—you—oh, 
bah, I can’t say half. Why don’t you be 
awake and live?’’ And words seemed to be 
too feeble to the 
thoughts, much to the amusement of the 
man that he had been berating. After a 
little gentle “guying”’ as to his own habits 
and appearance, the tanner recovered his 
good nature and apologized for his former 
seemingly harsh statements, which he said 
he did not want to be taken seriously. 


express rest of his 


The next man that went there to do a 
job came back outrageously drunk, and 
made a show of himself both in the office 
and in the shop. He gave as an excuse 
that the tanner was mad because the other 
man had not been sent, and that he had 


just tasted a little to please him and get 
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iim good humored again. He certainly 
ad tasted something 

1 (another shop, by 
work it 


The shop was sinal 
1e way) and needed all the 
getting 
nachine 


was 
is quite a lot of work for a 
Phe 
a reception a 
get 


the 


There 
shop around a 
kind of 


nan that did not drink was likely to 


brewery 
in wondered what 
the brewer, as he 


trudged up 


irom 


yad with a bundle of tools on his shoul 


ler. It did not take many minutes at the 
ob to let him get the information that 
veer would not cost him anything, not 
nany more to show him that a lot of it 


vas drank. Unlike the popular idea about 


ioctors, they took their own medicine 


Once the men al] went for a drink but 
the machinist, when the owner was stand 
ng Ds 

‘Here, yous What kinds of fellows 
are you, anyhow? You all go right off 
and never say a word to the stranger 


What's the matter with you?” The men 
stopped and one of them explained that 
had other 


man to go along 


they not been able to get the 


‘See here, stranger, isn’t our beer good 
enough for you, or are¢ too good to 
drink with these men?” 

‘The men seem to be all right, and for 
ill that I know your beer is as good as 
I don’t use beer.” 


you 


iny other beer 
“You don’t, don’t you? Maybe you are 
one of them - -- prohibi 


tionists. I don't know as I want a — 
crank work.” And he 
wiped the sweat from his forehead with 


the back or his hand. 


doing my 


I guess I got a wrong idea of this job 
| thought from what the boss said that you 
wanted this machine repaired,” said the 
machinist, with a laugh. “If you want a 
nan up here to drink beer and are willing 


to pay him for doing it, I think that vou 


an get him. The boss just happened to 
send up the wrong man.” 

“O, hell! I want that machine fixed. 
and I want it fixed quick.”” And he walked 


ff 
This man’s lack of capacity for beer did 
not prevent his being asked for whenever 
line at the 
had it 


work in his 
that he 


there was any 


irewery, as the fact to do 

for seven years will show 

He has a machine 

shop and is in need of a foreman. “I 
vould like to ask for a little information 
have heard of a man that is to be 


\ man dropped in 


said 
to know if 
If he is, 
use of me starting him.” 


good mechanic. and I want 


e is a drinking man? there is 


[he foreman from a neighboring shop 


ymes along with ‘‘So-and-so used to work 
r you. He is after a job up at our place 
thing that | 
Did you let him go because of his 
nking? If that is his 
ant him.” 


here is just one want to 


now 


speed, I don't 


Here is a letter from a bonding company 


relates to a voung who has used 


man 


name as one of his references. Prom 


t among the questions as to whether 
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I ever knew of his having been accused 


of any crime, etc., I find one something 
like this, **Does he use intoxicating liquor 
in any form?” 

The head of the firm calls on the super 
intendent. “From some things that I have 


1 think it 


you to provide another man for one line of 


heard and seen, will be well for 


work. The man that is doing it is drink 


and at the rate he is won't 


be long that he will be 


ing, going it 


a desirable man to 


keep on the work. It is too important to 


have to take any chance of its being 


st pped 


The man that is looking for a job has 
some very good recommendations. He 
talks like a good workman He looks 
strong and active, but alas! “his breath 
would be worth 10 cents in a prohibition 
town,” and leaves a fear that for the 
first day or two after pay-day he would 
not be on the payroll. Men are wanted 


who can do their part every day so as not 
to hinder others even though that part 1s 
insignificant when viewed by itself. These 
things are not matters of sentiment, they 


are matters of business, and they receive 
as do improved tools or 
for the 


more im 


consideration just 


methods of handling work, and 


same reasons. They are often 


portant factors in their influence in the 


shop than the tools are. II’¢ have the men 
to use the tools 

Personally, | have never known or heard 
of a man being discharged because he did 
not drink 


doing poor work and having 


I have never known of a man 
a suspicion 
aroused that it was poor because the man 
was sober when he did it. I have looked 
Wanted Help 
the AMERICAN MA 


over the Situations and 


Wanted 


CHINIST for a good many vears, and while 


columns of 


a great many different qualifications have 
fact of be 
often 
employment, 


been mentioned, and while the 


ing a sober or man 1s 


urged by 


temperate 


the man seeking 


and mentioned as a necessary qualification 


by those seeking help, I cannot recall a 


single instance in this or any other paper 


where the opposite jualification was either 


urged or desir ed 


Boys, just imagine (if you have a good 


stretchy imagination) the Old Man coming 
fac 


round with an anxious look on his 


trying to find the cause of some disaste1 


whereby costly work has been spoiled, or 


perhaps someone injured, and think of him 
saying, “I wonder if Tom has quit drink 


ing to such an extent that he is befuddled 


and just 
the 


usted any more,” 


calle d 


and not to lhe 


think of poor Tom being into 


office and being given to understand that if 
he does not immediately begin drinking 
iwain and continue the practice he will lose 
1s 10D 

[f vou must drink, boys, be honest about 
t, and let folks know that you do it b 
cause \V 1 <€ e stuff, or its effects, o 
the company it brings you in; but don’t 
stretch things to the point where vou 
would have us think that it makes vou 
smarter, roan ny way more desirable 





around a machine shop in any capacity, f 
I can assure you that a man’s ts in th 
direction are alwavs considered when thet 
is a question of advancing o som 
more respons ble position ind if his 

rd is poor as to it, it takes an awfu 

of good qualiti St verconn 


\V. Osspornt 


U. S. Government Dredges and Dredging 


Operatiens. 

Rivers and harbors are costly to man 
tain in navigable condition and the dredge 
ing business is a sure thing. Of the in 
mense amount of dredging to be don 
much is let to contractor nd much mort 
is now done by the government with it 
own apparatus The suction dredge 
finding extensive fields of employment 
and ten of these of the largest type are 
now under construction at different yard 
lwo of these will be sent to the Great 
Lakes, two to New York, two to the Mis 
sissippi, two to Charleston, S. C., one t 


Galveston, Tex., and one to Savannah, G: 

These dredges are entirely different 
both in construction and operation, fron 
the dipper, the clam shell or the bucket 
train dredge \ flexible tube, 12 to 1 
irches in diameter, drops from the sid 
20 or 30 feet or more, to the bottom to be 
dredged The upper end of the tube 1 


connected to an immense centrifugal pump 
and as the water is sucked apward a large 


proportion of sand and mud comes with it 


and all being discharged into tanks, either 


on the dredge or on scows alongside, the 


heavy matter is retained while the water 


When a load is 


it may he dumped wherever desired 


drains away accumulate 


The dredges now being built beside . be 
also th 


ing the largest may be said to be 


most complete They are self-propelling 


sea-going dredges. The mechanical equip 


ment for salt water includes surtace con 
denser outfits with Blake air pumps, feed 
pumps, fire pumps, et For the Great 


Lakes 


cross-compound, d 


jet condensers are used with large 


uble-acting air pump 


of the same make, with the usual comple 
feed 


iwement 1s pre 


ment of vertical pumps, fire 


pumps, et \ novel arra 
vided on the air pumps, by which it 1s po 
half of eax 


j 
| 


sible to throw a pump out ot 


time and to run either halt 


other, 


Service it any 


independent of th¢ thus practical 


providing a spare pump in each install 


tion and at the same time securing the a: 


vantages of compound steam cylindet 
Five ot the S( dredges are being built bv 
the Maryland Stee] Company, two by thi 





Jas. Reilly Repair & Supply Company, and 
one each by the W. R. Trigg Company 
the Petersburg Iron Works Company at 
the New York Ship Building Company 

rhe consti n of the modern vess 
renders it extret lifficult to secur: 
proper v¢ ntilatior 1 l portions below 
the wate ne Notice es its novelty 
imong the various methods used to prop 


portabdlk 





ex- 


small 


ventilating set, consisting of a 
hauster directly connected to an enclosed 
light, moves a 
provided with 


place to place, 


electric motor. It is very 
large body of air, and is 
handles for carrying from 
enabling the crew to work in any portion 
of the vessel with comfort. Those in us¢ 


are made by the Sturtevant Company. 





Modifying Systems of Management. * 
BY H. L. GANTT. 

\t the Saratoga meeting the papers on 
shop management and the allied subjects 
covered such a broad field that a thorough 
discussion of them in the time available 
was practically impossible, and consequent- 
ly, as the writer has since found in going 
over the subject with members, many of 
the most important points in those papers 
were not brought out. 

Most of the people the writer has talked 
with the various things advo- 
cated as individual propositions, and ap 


regarded 


proved or condemned’ according as they 
saw, or did not they could or 
could not be adapted to their works and 
their management 
Many people like to 
adopt some of the ideas, but do not see 


sce, how 


existing system of 
apparently would 
how they can do so without making radical 
changes. This is due to the fact that few 
plants have in practical operation the basis 
on which the whole system depends for its 
ultimate success, namely, a complete and 
accurate system of getting a record of all 
work done each day, and the amount of 
time spent in doing it. In other words, a 
means of knowing in the office whether 
every order has been properly carried out 
or not, without actually going out into the 
shops and investigating. Whether the 
whole system as advocated is adopted or 
value to any 


this part is of great 


manager, superintendent or foreman, and 


not, 


can usually be gradually introduced with- 
out stirring up any serious opposition. As 
a matter of fact, it has been the writer’s 
experience that all good 
such a system and do all they can to get it 
in operation, and if a little time is taken, 


men welcome 


a radical change may be made by methods 
that are not at all revolutionary. 

A Complete System.—Referring again, 
however, to the views of the members re 
garding the methods advocated at the Sar- 
atoga meeting, it that have 
grasped the idea that what was advocated 


seems few 


was not a series of isolated propositions, 


but a system of management having a 
number of parts working in harmony with 
each other, designed first to find out in 
detail the maximum output of a 
plant should be, and then to make it to the 
interest of all obtain 
after day that maximum output. 

Different Views.—As an example of how 
diverse the criticisms of the papers were, I 
may quote some of the extreme ones. 


what 


concerned to day 


*Presented at the New York meeting (De 
cember, 1903) of the American Society of 
Mechanical Engineers. An abstract of this 


paper with a report of the discussion upon it 
was published by us at page 1734. 
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One man, the manager of a large plant, 
thought that if the methods advocated by 
Mr. Taylor were attempted in his plant 
there would be a strike at once 

A second man did not see why we did 
not compel a workman to give the max- 
imum output without extra compensation 
if we knew how it should be done 

\ third man said to the writer, ““Now 
for the first time I see how you can get 
the maximum output from your shop with 
out having trouble with your men, and if 


you carry out the methods described | 
don’t see how you can have trouble.” 
These opinions, being those of well 


known and prominent men, are worthy of 
careful consideration. 

Analysis of Opinions.—Regarding the 
first opinion, that the introduction of the 
methods advocated by Mr. Taylor (and it 
was the study of unit times that was espe 
cially referred to) would produce a strike 
in his works, the reply is that such study 
has never yet caused a strike. That it is 
possible to cause a strike in almost any 
plant by doing this work in an obnoxious 
way is undoubtedly true; but it is equally 
true that the work may be done without 
serious opposition in almost any plant i/ 
sufficient time and patience are devoted to 
it. It is realized, however, only by those 
who have actually done the work how 
much time and patience may be needed. 
man this 
without the experience of others to guide 
him is apt to be discouraged, will find that 


and a who understands work 


his progress is extremely slow. 

On the other hand, if the workmen are 
so united in their determination that no 
one man can be found who will follow the 
wishes of the management and do exactly 
what is wanted without objecting to hav 
ing the details observed and recorded, it 
would seem desirable to get such a man 


This. 


has 


as soon as possible. however, is a 
condition the 


and, while it may exist, is certainly 


writer never come 
across; 
very rare, and probably does not exist at 
all in any large plant, although it may 
take some time and patience to find the 
right man. When a start has been made 
and the good men begin to realize that 
what is being done is for their advantage 
as well as for that of the company, there 
need be no trouble, provided men are al 
realize the results of step 
taken. 


lowed to one 
before another is 

The Second Opinion.—That if we knew 
how to get the maximum output of a ma- 
chine we should compel the workmen to 
get it without extra compensation is not in 
keeping with the spirit of the age. We 
cannot to-day in this country compel any 
body to do anything. The employer must 
concede to the workman what he demands 
for himself—that he be allowed to do what 
he believes it to be his interest to do. In 
other words, when the employer has de 
cided upon what he believes to be his inter 
est, his only successful method of pro 
cedure is to make it to the interest of the 
workman to do what is wanted. It may 
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take time and patience to make the work 


realize what his true interest is and 


the 


man 
same light as the employer 


it; but if the 


see it 1n 
does, and unions may oppose 
inducement is a fair one and the employe: 
is subjected to no real hardship it is only 
a question of time when somebody will b 
found of sufficient independence to worl 
for his own interest. 

The Third Opinion.—That net! 
ods properly carried out should give th: 
be practically 


these 


maximum output and 


insurance against labor trouble the write 
Suffice: 
the writer is finding an 1 


leaves for the comment of others 
it to 
creasing number of men that are looking 


say that 


at the matter in that light, and asking for 


information as to the best method of b: 
ginning this 
that exist in their shops 
Introducing New Methods.—lt 
ways be borne in mind that everybody 


that th: 


work under the conditions 


must al 


suspicious of new methods, and 


only way to remove this suspicion is t 
show them that the new methods are g& 
ing to help them in their work. If the 
first helpful t 


somebody, it 


thing that is started is 


not be long before ther: 


will 


is a sentiment in favor of the new system 


The time-keeping department and _ the 
foremen usually find the system of daily 
returns from the men of such assistance 


to them that it soon has their support, an 
when the Graphical Daily Balance begins 


best 


to show up weak spots the foremer 


realize they have at their command an in 
strument which will help them to increas« 


the efficiency of their work by enabling 


them to put their efforts where they are 


most needed 
interest 


Having thus stimulated an 


making improvement, the value of the 


detail methods as advocated by Mr. Taylor 


will soon be realized, after which thei: 


adoption is only a question of time 
The Offce.—The 


been with reference to the shop, but they 


remarks so far have 
are equally applicable to the office, for to 
have a schedule of what should be done in 
the office each day and a graphical repre 
sentation on that 
done is of great advantage to the manag: 


schedule of what was 
ment, and is essential to proper harmonious 
relations between the office and the shop 


Indeed, to be able to make quickly eac! 


day such comparisons as the following 
for the day before is quite as important 
as to make similar comparisons of tl 


shop work: 

What drawings should have been con 
pleted 

What drawings were completed 

What purchase orders should have beet 
placed 

What purchase 

What material should have been receive: 

What material was received 

It costs but little to make readily avai 
able each day a knowledge of what ha 
been spent in labor and material on ar 


orders were placed 


piece of work up to the close of the d: 
previous 
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The Importance of the Patent ‘:Claim.’’* 
single individual were 


Imagine that a 
e originator of wireless telegraphy as it 
ands to-day. What would his protection 
pend upon?’ It would depend finally 
pon the skill of his solicitor of patents 
formulating the claims of the patent 
he inventor might be literary, a great 
entist, an engineer, and an electrical ex 
would therefore be able to 


better than anyone 


rt, and he 
xplain his invention 
if the description were not 


cording to form, and especially if the 


lse, and yet, 


icitor should not have sufficient skill 


word the claims to properly protect the 
nvention, the invention would be practic 
ly given to the public 

Che reason I consider the matter of vital 
nportance, arises from the observation 
ften made in the examination of a patent 
lat is cited as an anticipation of a claim 
led later. The first step in such an ex 
mination consists in determining if the 
vatent has a claim as broad as the one 
illeged to be anticipated, for if the patent 
as such a claim, and is not too old, it is 
dvisable to purchase it, for evident rea 
ms. Too often the claim in the patent is 
yund to be short of its aim. The defect 
in be remedied, if at all, only by a reissue, 
hich cannot always be pessible 


My object is to show the principle un 


lerlying the difference between a properly 


road claim and a narrow one, so that an 
nventor, in writing a description of the 
nvention for his solicitor, may define his 
vention after the manner of a sufficiently 
road claim. Electrical inventors are, in 
le present age, highly educated and should 

perfectly competent to define their in 
ntion from a broad standpoint, and then 

solicitor can improve the wording and 
rm, and supplement applicant's claims 


= 


subordinate and perhaps by a slightly 
vader claim 

[he inclination is to leave all to the 
icitor, but this is not advisable, because 
wever expert he is, he is not infallible 


he attorney is superior on all formal mat 


ers, but the client 1s superior on the mer- 


s. The solicitor should acquire as much 
s possible of the technical points, and the 


ent should have a fundamental knowl 


dge of the nature of claims 


A few years ago there was an inventor 
ho was the first to invent a new rheostat 
ement adapted to be varied, His claim 
this feature reads: 
“The combination, with a box or case, 
j resistance 


1 pile of thin sheet-metal 


ites therein, and a screw for regulating 
pressure upon said plates, substantially 
specified.” 

\n inventor should not only make the 
ention in one form, but think of several 
ys of carrying out the device, and then 
rmulate a 


1 


definition to cover all the 
ces. All such devices could, I think, 
‘overed by a claim reading: 
\ variable electric resistance, consisting 
*From a paper by Edward P. Thompson in 
ens Indicator 
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of the combination of a pile of electrical 
resistance plates, and means for 
the pressure upon said plates.”’ 
Another case is that of a photometer fo 
measuring mean spherical candle-powe1 
The method consists in revolving two mit 


rors about an axis passing through the 
source of light under such ¢onditions that 


the light from the source is reflected in 


: , 
les of a. single 


different successive ang 


plane upon the screen of a photometer, and 
also transmitted in this reflected passage 


according to a certain simple harmon 


law The broadest combination § claim 
reads 

‘In an apparatus for measuring the meat 
spherical luminous intensity of a source 
of light, the combination of two revolving 
mirrors, and means for varying the in 
tensity transmitted to the photometer ac 
cording to a simple harmonic law.’ 

Why limit the protection to mirrors, 
leaving a loophole for another inventor t 
use refraction? Why confine the scope to 
a simple harmonic law, when the inventors 
are entitled to broad protection upon any 


arrangement of reflecting or refracting d¢ 


vices for securing the same result 

The claim could have been as broad a 
the following: 

‘In an apparatus for 
mean spherical luminous intensity of 
source of light. the combination of a pho 
tometer, and revolvable devices so disposed 
as to illuminate said photometer propor 
tionally to the mean 
power of said source és 

This cl 


vention, whether on the principle of a sim 


m would have protected the in 


ple harmonic law or some other law. The 
patent claim is also faulty in the narrow 


term “two revolving mirrors.’ Other 


means could easily be invented, and in 
If the 


defined by a proper wording of the claim, 


fringement avoided scope is not 


the patent 


standing ona 


is about as valuable as a house 


lot having a defective title 





To Get the Best Results From Technical Edu- 
cation * 

I am inclined to believe that on the aver 

age our schools of technology could do 


1 


much with their students in three 


nearly as 
v now do in four vears, if every 
could be 


ocess which would in 


years as 
freshman as he entered college 
passed through a pr 
stantly create in him a keen appreciation 


of the value of all the subjects included 


in the curriculum. Instead of this it re 


for many of them to learn afte 





ion why certain studies were made 
With 


ippreciation i ne time of 


a requirement for their graduation 
out such an 
study s impossible for students to get 
anything like a full value from their course 
of study 

Here is to be found the reason why 
certain students. who go to college late 
in life, 


tain practical 


acquired cer 
1 


having already 





experience but generally 
*From a paper by A. C. Humphreys, before 


the American Gas Light Association. 


with their ability \ quire bool 
<nowledg¢ more I Ss dimunished l 
succeed in getting mort t of their cours 
ff instruction tha do t uths tres 
trom the prep \ l ae 
students hay ( \ eng tl 
value ! ha \ ( cg tt 
hey nave 19Treat ) ( i¢ ed 
tor t s Ow [eda ere! 
more ready pprec tul 
practical app i I ithemat 
physics and chemistry peak of the 
1On echnica bra Ne eV re 
quired tudy 

Cc ® | l I ( 

s e2rea l\ ig mat \ 
las only a practic g, provided th 
echt ca vr id lat \ g to ick1 “ 
edge ne \ 1k I ( ¢ man’s practi 
training, and, acting on that knowledg« 
supplement his college training by ¢ 


pletely mastering the practical 


of theory, and the technical and comme: 


cial requirements of the particular specia 
tv in which he employed Chis ‘ 
should be ible to d the mort quickly in 
ompletely because of hi llege training 

But first he must recognize the necessity 
for and be willing to undertake the drudg 
ery to acquire tl knowledge which the 

ges fail wholly or in part to supp! 

Here i nany ¢ n iduates tanl 
ine S ec] ne | credited 11 
the person f n I professed ey 
ponent 

Cher re Vv que ed t dav a 
to the ultimate \v f much of our pro 
Tes mai training na some t these que 
tions are worthy of thoughtful considera 
tion. I doubt e wisdom of turning out 
is many lawvet nd doctor iS we are 


lew Ss and 


universities The supply threatens to ex 
ceed the demand, if it has not already don 
so. Possibly in the not distant future the 
same question may be raised with regard 


to the product of schools of engineering 


though here it to be considered that the 
training given in those schools is applica 
ble not only t ne line of work, but 
applicable 10 the wl ] vid range or 
ndustrial effort 





Mechanical Engineering in Japan. 
Particulars of the fatal accident that ox 


urred in the Fuji Cotton Mill, Suganuma 


mura, Shisuoka-ken, on October 17. are 
to hand The accident was due to the 
breaking of six pig-iron wheels used 
transmitting wate! ower to a series ot 


| 
electric dvnam Che wheel had been 


but recently repaired and were being test 


ed The largest, which was 11.8 feet in 
diameter and more than 2 feet thick, de 
veloped terrific rotatory velocity whicl 
finally proved too n h tor it trengtl 
to sustall espe ew I I Tact 
that instead f being held by fourteen 1 

inch steel wire ¢ rit hat ] 
onditions called for, only three were in 
11S¢ Suddenly the wheel broke loose and 
Vas hattered int fragment vl h ike 








those of a projectile, scattered destruction 
mall sides. Five other wheels connected 
with the main one also were destroyed 
Four workmen in charge were killed in 
stantly \ mass of pig iron, about 500 


pounds in weight, which had formed part 
if the wheel, pierced the roof, smashed 
in electric light wire, and after traveling 
1 distance of 200 yards, embedded itself in 
Japanese 


the ground to a depth of 2 feet. 


limes 





Letters From Practical Men. 


Collapsing Taps. 
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mak- 


ing it possible to bore and tap at the same 


equipped with four boring tools J, 





time; this combination tool was used on 
a machine having a lead screw. It is un 
| 
—s 
~ 




















Editor American Machinist : ——— 
The two taps in the accompanying draw SS 
ing are very good tools to use in work ot 7 
arge diameter where it is not desirable to i 
ack out of the tapped hole or to stop the | ‘ 
drill press or turret lathe to remove the ie iD 
tap. The construction is very simple. 4, os 
Fig. 1 is a cylindrical body into which are 1] x1" 
fitted four chasers B, each being provided b 
with an ear C fitting into a groove cut on 
the inside of the adjusting ring D. E is © 
i flat spring encircling the tap and press- 1} 
ing at all times upon the backs of blades } 
B. F is a cam with four high points at G ‘|| 
ind four grooves at H/; to this cam is at C || @ K : 
tached the handle / by which the tap ts aan 
operated. aa” ‘ ; 
When the chasers are resting, as shown, - 
upon the outside of the cam F, the tap is 
‘ade for work; after the operation of \ \ “5 — 
threading is complete the lever / is moved = 
in the direction indicated by the arrow 
ind the chasers are forced into the depres 
sion by spring FE, so that the tap can be sd > ed 
removed from the work without backing RECESSING TOOL FOR THE TURRET LATHE. 
Cy 
| -_ | like the recess at a, and to do this cheaply 
ee ne and quickly this tool was designed 
| Ic The body b of the tool is rectangula 
sipaltbiaieaia * D and formed with a shank fitting the turre 
A EB lNatdeodtay holes. The slide c is fitted into the bod) 
. —_th Flat— li > side, ¢ ‘ > fr 
Sus \\ | Ee: a —— = og ut sod ‘a ind at ™ capone 
F .\ | e slide is formed a shank or hub, whicl 





iy 





} yyy 
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jin nm } 




















NANA AWA 
mel ee FIG. 1 a 
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FIG, 2 


COLLAPSING 


-topping the machine Phe adjusting 
ring D is used to force the chasers for 
ward as they become dull and are re 
ground Fig. 2 shows the same tap 





TAPS 


derstood, of course, that the boring tools 


in this tap must project a little beyond the 
chasers, so as to size the hole properly for 


tapping Gro. J. WINKLE 
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A Recessing Tool for the Turret Lathe. 
Editor American Machinist: 
In turret lathe work it is 


sometimes ! 
quired to form recesses in bored holes 


~~) 











supports the circular cutting tool d, th 
latter, which is cut away, as represented 
to form the cutting edge, being secured 11 
place by a right-hand collar 
the rear end of the body is a recess con 


screw \t 
taining a spring ¢, which, acting against 
a pin driven into the bottom of the slid 
and extending into the recess through 

back, 
stop 


slot, forces the slide when not 


operation, as far as screw f tappe: 


nto the hole for the spring will permit 
\t the other end of the body is fast 
ened a plate with a stop screw g whicl 


the 


operation, 


in its forward movement 
the 
forward carrying the cutter the right dis 


limits slide 


In turret is first pushe: 


tance into the hole to be recessed, the tut 


ret slide stop screw of course being adjust 


ed for this purpose; the cross-slide of t! 


machine—or, rather, an extension of it 


then brought against the rear end of slid 


c and hand pressure on the cross-slid 


lever forces the cutting tool into the wo: 
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> 
til the right depth of recess is obtained, | send along the drawing thinking there n the dies, p 
s being gaged by the front of the slide may be many mechanics interested in a mer foundation and pe 


I 1 and perhay ul ther 
ming against the stop screw g The tool of this kind t] ene 





ut ese vere KI \ | ed 
. tter is then backed out of the hole, and The general principle can be seen at es diamete ner f 
e slide c is returned to its original posi glance: there is a micrometer adjustment the ram of a heavv doub \ 
by means of the spring e for the needle, and in tilting the spindle, as hammer at 
C. D. Kinc shown in the upper sketch, the level comes ‘The othe vas ipe 
in play as before and the reading in thou illowance if f a 
A Self-Clearing Boring Bar. sandths in a vertical line can be taken with Enough of n 
litor American Machinist: precision; or, if desired, the needle can be throug! ( f 
The following “boring tip’ may be of reversed by swinging half round, bringing — tion 
se to some of the AMERICAN MACHINIsST’s’ the thumb-screw at the bottom, when the Whe id broke c y a 
Cutter the ram or W thin | nc] I 
a > > , 


A / / » | ving the place where t ! eemed 
Ac <p if f / JB Be “i 





2 y to centraliz his left most 
4 i 0 —————_ EEE | . ; ; 
¥! 7 ame achinia the head To get the stu t f in 
\ Wire 1 1 
was not a hard job, as 
\ SELF-CLEARING BORING BAR amped out by pl 
( LIL placing 3 Ind piece 
the anvil cent1 witl 
readers. I have used it with entire satis- level comes in play again the same as be through and into the tapered | for 
faction under the conditions mentioned _ tor C. W. Putnam rod To get the piston 7 th 
many times. Holyoke, Mass vas another thing: being ° hy 
We had some 3x24-inch cylinders t —— — fit. it stucl Severa] ; 
ore, the most suitable tool for the job A Reverse Expansion Trick vith more or |e J, 
ing a 16-inch Hendey lathe Che cast Editor American Machinist WZ Was accep | oie 
ngs had been cored 2 inches; the bor [he steam hammer piston rods wert Che bead where the 
ng bar used was just small enough to. breaking with great frequency from sev was first taken off in a ne e] 
pass through the hole, and carried a single eral known causes: poor material, care the rod w ” 9 with 
nded cutter. The first casting was bolted lessness of the hammer driver, the offset head d nd i tay 
to the carriage and the bar driven between 
enters. The first cut of '4 inch had gone ) 
nly about quarter way when the chips si 


began to pile up at the bottom of the hol / | 
es ; ‘ e Otto ( tne noi 

to such an extent that the bar was bent sa | 

ipward and the stock was all removed 

from the top and none from the bottom, L 

the hole becoming more eccentric as the | 

irriage advanced 1.25 

The man (a good one) who was run ri \ ya _ 

| 

| 


ng the lathe sized up the situation in a pi 


7 J 
ment, stopped the lathe, took out th (— 





ir, drilled two ™%-inch holes, as indicated \ 

A and B, drove the end of a piece of 

inch Bessemer wire into hole 4—which 

is a little in advance of the cutte 

und the wire tightly round the bar in CRY 
ft-hand spiral till hole B was reached 
en bending the end of the wire at rigl <i j ji 
gles drove it into hole B and replaced ' 


ee 
owe 3 le B and replaced Oo) aun C2 | | 
e bar in the lath \fter this no troul pte i, _ 
is experienced, the wire spiral removing “— si 


e chips as fast as they were made. Since : | 


ages Ar | NS re % 
en I have used the same rig for botl B's|| \ if } 

tating and stationary hars 
Philadelphia e. AS 


——-- -4 





/ \ 
Universal Surface Gage With Micrometer Ad- \ | 
justment = we? io } 
tor American Machinist i 


have always noticed that 





hat a machinist | =i 
toolmaker who takes pride in his kit » | | | 
tools has some particular instrument | ‘é 

he takes pleasure in showing up to 


e 4 ' 
tellow-workmen as something out of eceaneiaiine 


rdinary. Nine times out of ten it is g 


Ce 


tace gage—one perhaps he made when 
pprentice I was showing one of my 


my tools recently 


e bottom of the box this surfac 
[ made a few years ago. He wanted 
ow why I did not send it to th si 


tCcAN Macuinist for publ 


ation, and NIVERSAL SURFACE GAGE WITH MICROMETER Al 
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head and that end of the rod were a dull 


red. As quickly as possible the whole was 


taken to a cooling bosh and the head was 
cooled down with the rod still hot; then 


the rod was cooled down. Sometimes the 


head would be loose enough to be turned 


off by hand and sometimes a few blows 


with a sledge would be necessary to 
start it 

[The theory of this scheme was that the 
heating of the head would cause the metal 


the hole to expand, making the 


iround § the 

hole smaller and then the heating the rod 
would expand it, crowding the hole even 
more Chen in cooling the head first the 
expanded rod would sort of stretch the 
metal around the hole, and when the rod 
was cooled it would shrink away, leaving 
the head loose. This was the action as 


shown by the fitting of the rods. It was 





necessary to fit each rod to the head it 
was to go into when it was to be used, 
is making them on stock order would 
not make a fit that would hold 
Ort STON: 

Cellet for Drills With Broken Tangs. 
Editor American Machinist: 

Kig. 1 shows a simple drill collet to be 
used when the tangs of drills are broken 
We know that drills in such condition 


should not be used in good collets 


| have found collets made as per sketch 


to be of great value, and have saved many 
a dollar by their use. The collet is made 
with a taper hole to suit the shank of the 
drill, and through the side is let the key a 
which enters a cut in the drill 
shank, the sleeve b then being slipped tight 


over collet and key to hold key and drill 


gre ove 


in place 


aT >») 
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Oil Groove 
ateach end 
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Fig. 2 represents a steel or cast-iron block 
to hold the drills when splining in the 
milling machine vise. The hole c is taper 
to fit the drill shank, and the hole at the 
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for electrical work, and is driven in th 
end of the arbor a by gripping in a three 
jaw chuck. The handle 6 is arranged t 
rest on the lathe bed to prevent stop colla 























‘ 
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sci 
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FIG. 1 
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FIG. 2 Ameri Machi 
COLLET FOR DRILLS WITH BROKEN TANGS, 
bottom and the slot allow the block to from rotating, a notch being cut in the 


spring enough to hold the drill tight when 


splining JoHN KNouss 





Tool for Cutting Off Pins. 
editor American Machinist : 
The blueprint shows a small pin-cutting 
had 
ago. This 


cutting up brass and copper rivets and pins 


to make 


for 


machine which | occasion 


some time device is used 









Oil Groove 


























FOOL FOR CUTTING OFF 





periphery of the stop to receive a finger d 


attached to the handle. The outer end of 


the arbor 1s supported by a center e cat 


ried in an arm f which is fixed in the lathe 
rest and which can be turned to one sid 


or the other, so as to bring all holes into 


service The stop ¢ Is set to give the re 


quired length on the graduated bush g 


(graduations not shown), and the rod fed 
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December 24, 1903. 
1rward through one of the holes in b, the 
ins being cut off by cutter / which is 
crewed fast to and turns with the arbor 
One side of the stock has a slight chamfer. 
wing to the shearing action of the cutter 
uut allowance can be made for this. Pins 


nd rivets can be cut from 'y to I 9-16 


nches long, and from No. 42 to No. 28 
ire without straining the fixture Phe 
varts are all made of tool steel, hardene: 
nd ground, and oil grooves are forme: 
s shown in all working surfaces 
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Screw Slotting Fixture. 

Editor American Machinist 

Frequently having moderately irge 
uantities of ““cheese-head” screws to make 

turret lathes, and not being able 
spare our universal milling machine for 
he operation of cutting the nick across 
he heads, we made the rig here shown 
em very economically in a 


shaper or on a plain miller with boy labor 


end can do tl 


The fixture is made ot square bar of 


mild steel planed all over, with a tongue 
on the bottom to fit a groove in the table 
It is shaped down on each end, as shown, 
to 3% inch thick and held down by two 
bolts The holes tor holding the screws 
were drilled the required size in a straight 
ine on top, and also the two holes fo 
the bolts passing through the sides; the 
piece was then sawn down through the 
center of the holes with a band-saw. The 
two bolts passing through the sides are 
turned a nice sliding fit; they are provided 
with nuts at the back, and the flat heads 
n front each carry a pin, held by a nut, 


is shown, on which pin fits a cam handle 


for forcing the blocks together to grip the 
screws Any number can be slotted at 
nee, within the strok f the machine; 
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tions on a piece not easily machined in this die is brought into place and the 


an engine lathe thread cut to proper length; the handle 


























Fig. 1 shows a hollow mill, and Fig. 2. is now reversed, and the rubber disk H 


the construction of a very simple and eff pressing against the inner edges of the 
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THE TOOLS AND THE WOR! 
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lent opening die; the part to be machined isers, torces them ba ¢ slo ; 
s the projection .4 formed at the bottom that the die can be drawn away from the 
if the piece shown in Fig. 3. In the die work without the customary backing off 
sketch, Fig. 2, the ch rs B are show Phe work can be handled much quicker 
n this way than in latl and if done 
inder a two-spindle dril me containing 
the turning too nd the other the di 
| C head, it 1s not necessary to stop the ma 
chine or reverse it to remove the die from 
| ts wort 
The hollow n v is in additior 
e four t re )] vet ed int 
the body J, a cutter A t weep off the 
p of boss 4 (Fig tter being 
lovetailed in eel d f ed in the 
ae a ody by the scr 
| 


7 4 ‘7 ‘ ‘ ‘ ‘ 
} b } } drilled around the preriphery, as shown at 
F V7, and the body then placed in the 





SCREW SLOTTI 


fixture shown IS Tor nine screws and 


irks very satisfactorily VW 1) 
Nottingham, England 


Hollow Miil and Opening Die for a Special Job. 
litor American Machinist 
The accompanying drawing illustrates 
ols for performing in the turret lathe or 


e drill press boring and threading opera 


a } ti 
4 , 
haper with the re facing the tool, which 
NG FINTURI n tl case the “goo neck” shown 
g. 4, the stl ( f th iper being ac 
vith the backs ng 1 tS | ed » ‘ ge I e too 1 
nd this position thie cle pen \ eache ‘ \/ \ fte +} requires 
turning the lever / n the direc nm ind dep eached ( | pe r moved 
cated by the irrow, the outside shell / sidewise so the tool may form the dove 
(containing the bevel edge slots) is turned the clapper is of course locked during the 


the die is closed and ready for work. After The blades may be removed, when worn 


the hollow mil 










upon the body shown at F until the chasers last operation to prevent the tool dragging 


rest on the surface indicated at G, when’ on the return stroke 


has been run over boss 4 out, by means of the screw and nut shown 








containing the cutte! 


first removed by taking out 
this having grooves 
its periphery to the blades 


5, 1s then dropped into its 


K, Fig. 1, 1s 
he screws L, disk 
cut in clear 
Che 


1] ‘@ 
Prace 


nut, Fig 


and turned around until the points 
N come under the rear ends of the blades. 
Then by turning the screw the blades are 
readily lifted out of their seats. 


GEO J 


WINKLI 
Making Link Fork Ends. 

I-ditor American Machinist: 

The sketches show improved tools tor 

The fork end 

of the link is shown at Fig. 1 


machining link fork ends. 
Fig. 2 
shows a two-jaw chuck, the jaws moved 


by a single screw with right and left 
thread. On each jaw is fitted a piece as 
Fig. 3. Several of these pieces are made 


two for each size of fork, the dimension a 
being the same as dimension a of the fork 
lhe chuck fits the spindle of a turret lathe 
The forks are bored, tapped and faced by 
Fig. tool 
finishing the hub of the fork. 


ordinary tools 4 shows a for 
The cutting 
tool is made from a long piece of steel, 
the 


clamped down by means of screw « 


and 1s 
When 


dull it is ground on top, and its shape re 


shaped as hub of the fork, 
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MAKING LINK FORK ENDS 
mains unchanged to the last. One of these 


Piece 
the dif 


tools is made for each size of fork 
d is adjustable on piece ¢ to suit 
ferent sizes of forks, and screws fff hold 
the fits 


turret of receive 


right place. Piece e 


the 


it firmly at 


on the machine, to 


mandrel which insures steadiness when 
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The 


hub 1s first roughed down and then this 


the cutting tool } is doing its work 
tool is used. 

The next operation is the milling of the 
faces of the fork, which is done on the jig 
shown at Fig. 5, which is faced on the bot- 
tom to fit the table of the milling machine 


A 


To Balance 


Fixture 











— 

\LVI MACHINING FIXTURE 
ind at / to fit the hubs of the forks. It is 
readily seen how a number of forks are 
secured on the jig, and the faces m and 


* 
milled at one operation, 


The 


reamed, the 


the bottom m ar: 


using three cutters pin holes are 


then drilled and arrangement 


on which this is done being shown at Fig 


6. Two pieces A and B fit in groove D J 
of the table of the machine. Piece ( 
which has the removable steel bushing / 


{ and is adjusted to suit 
The first 
ror tl) 


rthne pin holes, and is 


“an slide on piece 
the different sizes of the forks 


fork 





is then lai 


secured on piece B as shown, and, having 


rrought the center of th pin holes exactly 


n center with the spindle of the machine 


the 


s tightened at the 


piece B is tightened on the table of 


machine. Then piece ( 


nd piece .f is secur 


right hight, a 


m the table after having s e center « 
the bushing to coincide with the centet 
the pin holes Chis at gement can ot 


sed with different 


outside of the forks 


‘ourse be u 


The milling of the 


IS done 1 the ordinary \ \\ On a il 
machine ,M 


Valve Machining Fixture fer the Turret Lathe. 
or Machinist 


sketch of a fixture for 


tor America! 


1, 
ti 
I enclose holding 


brass valves while being machined on a 
capstan lathe. The taper hole and_ the 
faces 4 4 are first finished in a previous 


been fin 


After 


ished on the surfaces mentioned the ma 


operation a quantity have 


chine is reset for machining the hexagon 


rhe 
R 


on to the plug B 


end work is slipped over the stud, 


lightly down 


and presse d 


on the machined face C of the fixture, by 


means of the nut and washer It is next 
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24, 


adj usted I knurled head 


wy the 


centrally 
screws pressing on the flats of the hexagon 
and then firmly tightened down on to th: 
face. The plug B is pressed 
the and is 
from coming out by the 


machined 


upward by spring prevented 


small screw 


When the work is pressed down, the plug 


RREI 


LATHI 


recedes, allowing the piece to be firmly 


clamped in position. By this means 


iccurately located. It is essential that the 


distances from the ends 4 4 to the center 
of the hexagon should be right; and it 
would not be possible to get them so if 
the work were held on a fixed plug ( whicl 
ve tried first) instead of the one sl 

is the accurate machining of the taper hole 
in regard to the diameters at the ends can 
not be relied upor PooLMAT 


Rugby, England 
Using a Casting for a Pattern. 
l-ditor American Machinist: 


[ send you a sketch showing the way we 
tilized an old casting for a patterr The 
casting is shown in. sectio1 We firs 
sawed two heads of 2 ck slightly 
Los | _Print_| 

Wool heads d P 
— { —__ 
a h 
Ame Mu 
rs ) I t 

ipering and drove them into the casting 
flush with ends. We then sawed four thi 
pieces to add to the length of the casting 

for shrinkage and finish. Next four 1] 

circles were sawed for the prints and tl 

finish pieces were nailed to them Ther 
me-half of each print was nailed with its 
finish piece to each head driven in cylinder 

and the cope halves were doweled on. Bi 
fore the molder lifted off the cope he put 
a screw down into the print, so that when 
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the cope was lifted the prints came with it 
ind brought up the sand around them. In- 
stead of having to lift the sand off the 
prints and up along the side of the flange 
the contact was between the wood and the 
-asting. This is a simple thing, but is 
worth hours in the foundry 


J. L. Garp. 


An Interesting Threading Job. 
Editor American Machinist: 

I send you a photograph of the shavings 
produced, and the tool used on a screw 
utting job of two threads per inch. The 
result obtained by usit 
rest swiveled around to 30 degrees was not 


ery gratifying. When the rest is swiveled 


the left, the tool will spring away from 
the side of the thread intended to be cut, 
then the other side of the tool Ss sure t 
ve hold ot the netal d whet doe 
s tendency downward fies ( 
ble nature f the isting hoe ¢ 
ol-post. If the « pound rest is swiv 
ed to the ght the carriag¢ S pusl ng 
he tool, and this is equally annoying. The 
tool shown is for roughing, and « 
the point and left side only sed 
vith the compour swiveled t ( 
eft about 15 degrees, and is fed in by 
neans of the cross-slide screw \ his 
ingle a ttle voseness in the < pound 
rest 1s not so serious a itter When the 
tool begins to cut on its right side, back it 


with the compound rest and feed it in with 
the cross slide, and thus leep it cutting on 
the left side The tool having a t yp rake, 
ind being beveled about 10 or 15 degrees, 
cuts very freely. The shavings are 7-16 
nch wide by nearly 1-32 inch thick. The 
threads were finished with a tool ground 
to gage and cutting on one side at a time; 





rHE TOO! AND 


cut I inch wide is a little more than the 
iverage lathe will stand, < pecially when 


f this 
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Drawing Taper Flanges. 
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Editor American Machinist: steel di : 
Herewith is a sketch of a sheet steel holder ind 
drawn flange and of the tools for pro- C is chin g 
ducing it Che flange shown in Fig. 1 to hold wn 
is br ed to a short CCE f ste tubing Tor € ‘ l 
one t eac end making a ) \I irs 200,000 eces 
; ; P 
expr ( ( 1d \ S o a | 
+ 
} 
| | 
- a pe A 
a J ( ) 
‘ 
( : 
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| r 
i 4 ‘ ) 
{ | ( ) 
( 5 
\ | 4 ) 
/ 
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FIG 
Ma ie 
C I 
( 
I 
FIG 
DR AWING EI FI A N¢ 
iraw iown s g ne ac y 
turning t] pet 1 the ‘ | 
le I l | ipe co ( iwn ( ] 
thereby g thre I 1 y My 
first ( ct oO r mM } . . 
_ seet :, 5 ‘I sci A Special Chuck. 
like Figo | hh tronhil 
made like | 4. 7 gave ible — ing 
ot j - 1 i 
OW1Nng ne adraw g « gp I C4 | 
A aul \t es 14609 608 
t one point on the punch whi soon 
7 ’ ‘ Der 
caused the punch at this point to become , , 
1 . 1 ’ | nace a 
quite rough, and tor this reason the pune 
‘ | f 
hre fit tl 
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THE CHIPs 
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1So2 
collar B and causing both ends of D to The photograph Fig. 1 shows the pecu- 
clamp the work uniformly. liar “‘set” taken by turnings from a piece 
Dayton, Ky ALBERT ELMIGER. of rolled stock, due probably to initial 
- self-contained torsional or other stresses, 





in the black bar. The turnings were some- 
what of a puzzle to the man who made 


first that he’d ‘‘got 


High-Speed Steel—An Odd Steel Chip—Drill 


Jig Bushings—Draftsmen and Drawings. 
them, who thought at 


\lachinist: 


Edit \merican 

rhe general verdict on the new high = ; 
speed tool steels seems to be “good for rhe tables in Fig. 2 of standard bush- 
roughin sak’ veal for fin bai 1 Or ings and liners and the stops in Fig. 3 
oug g | iscless 1 Nis g : 


for jig and fixture work, I have found very 

As drill allowance 
and including 54 inch to 
and including 6 


useful. will be seen, 





up to OOo! 


0015 inch, and up to 


inches, 003 inch 

Arriving at the 
office, although the draftsman and his woes 
have been pretty fully discussed of late, | 
venture to make some few remarks. Some 
contributors (supposedly draftsmen) run 
their line down, others exaggerate its im- 


say 


we have drawing 


as 


portance, and the man in the shops thinks 
way it suits him he the 
articles. It should never be lost sight of 
that a draftsman is not a maker of pictures 


the when reads 


The drawing is, except for 
the object but 


it were 
purposes of 
merely the means to an end. 


\ bricklayer is told to put a wall up 14 


ds 


reference, not 
































feet from a road and 12 feet high. A 
FIG. 1 \ PECULIAR STEEL CHIP sketch is made to assist his memory. When 
the wall is built the sketch is scrapped. 
rather, that the cutter that shifts the metal We might take a comparison from the 
won't leave a good finish cutting lght monks of old, who spent so much time 
Now, if cutters from A. W. or “Novo” upon their books all written in familiar 
steels are made as hot as if they were picture language. Thus with the engineer 
to be hardened by the air blast, and slacked He puts together objects familiar and un 
off in an oil bath at 400 degrees Fahr., I familiar in a familiar manner to form a 
think it will be found that they will take drawing, a page in the descriptive book 
a moderate roughing cut and leave as fine of the machine he happens to be building 
a finish as if made from any other steel. Although we couldn’t get on very well 
aed | “i - 
z=: 
\ I 
x —— 
Dy | 
7 a» 
Proportions of Bushes 
Make Allowance for Grinding on Dimension A 
ee ree 2 Steen i AAR PRO RE LATED 
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FIG. 2. PROPORTIONS OF BUSHINGS AND LINERS 


With the ordinary steel the cutters can be 


dropped into boiling water, immediately 


after being made glass hard as usual. The 
cutters should be left to cool with the 
water to about 70 degrees Fahr. before 


being removed. 


h 


without the 


draftsman, yet he 


is merely an 


intermediary between designer and build 


er, just as 
tl 


they are bi 


between 


the fitter is the 
1e machinist and 
th indispensable i 


n 


intermediary 


the erector 
a way 
Cc ¥. 8 


Editor A 
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Not a European Dynamometer. 
merican Machinist: 
page 1662 there appears an article 


At 
entitled 
meters,” 
mometer 
b 


jointly 


“European Designs of Dynamo 


by E. P. Buffet. The first dyna 
therein described was patented 
y Messrs. Weston and Benecke 








ee 
Lg 
1% Stop for Bushes 114/and under 
Ya 
i ) { 
| | F 
\ 
5 
1% , a - 
34 Stop for Bush over 114 dia. 
Ameri M inst 
FIG. 3 BUSHING STOPS 


of this co 
thi 
then cove 


ly in 
accounts 

an article 
trielle. 


you will 


/7—~ 
\ 


Dim 


mpany, and was granted origina 
This 


red by European patents, 


Ss country. invention was 
which 
for a description of the same in 


published in the Revue Indus 


We would appreciate the fact if 


give this letter in 


space 


your 





Proportions of Liner 


ensions given below are Finish 


Make Allowance for Grinding 


K L M List XN 
1 1 
‘ l*y 
I 
| : | 
4 ‘ ; 
| , 
| 4 °4 
Ame Mu unit 
columns, as we wish to contradict the im 
pression that the invention is a Europear 
one. Both Messrs. Weston and Benecke 


reside permanently it 


WeEsTO 


1 this country 
N ELectricAL INSTRUMENT Ci 
CAXTON Brown 
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Handy Angle Plate for Laying Out Work. 
I-ditor American Machinist : 
rhe 


oa 


sketch shows a handy “knee block” 
piece of work clamped on ready 


Chis 


different sizes; and it is m; 


block can be made 


ichined 


r marking off 


on all outside faces, so that which- 
ver face is turned down on the surface 
plate the other faces will be square with 


The 


for convenience in 


hole cored in the center rib is 


handling 


when clamped on as shown, is rigid to 
work at, and when one lot of lines art 


scribed, the block can be turned down on 


another face, and other lines on at 


This 


squaring 


put 
ight angles to those already scribed 
saves lots of time, as there is no 
— 


packing and wedges J 


ther with bits of 


W HEELER 


up to be done, and 


Shropshire, Eng 





Jig for Drilling a Small Lever. 
Machinist: 

three holes in 
the right 


Editor American 


This jig is for drilling 
the steel forging shown at and 


known as the brake lever for the Morrow 


coaster brake We desired to drill the 
holes as near central with the bosses as 
possible, and yet maintain proper center 


distances 


We will consider the lever, although 
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solid, as consisting of three parts, viz., the 
hub, which is about 54 inch diameter by 
; inch long, and formed at a right angle 
to the arms; the slotted arm, extending 
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thick 


Phe 


espectively 


arms are 3-10 ang ne 
I thus leaving 5-16 inch in the 
this part 


center ¢ 


of the hub is held in a pair of sliding jaws 

















A HANDY ANGLE PLATE. 


of the hub; 
it the left 


hand end and extends downward 


toht 
oht 


upward at the 1 


+1] 
Tile 


curved arm which ts forg 
























































































































operated by a screw with a right- and left 
is actuated by a 
and 
endwise by a 
to the 


The jaws have tongues underside 


The screw 
| 


ne rig 


hand thread. 


handle attached to t ht-hand end, 


1s yrevented from moving 
I 


small bearing and two colli 
left 


irs shown 


which fit in a slot in the bottom of the 

g; these projections are flush with the 
underside of the jig, and to them are fast 
ened two plates which hold the jaws 11 
position. Where the jaws grip the lever 


jig sufficiently 
the 


of the 
end of 


they clear the bottom 
the 


pass under them and rest on 


slotted lever t 


to allow 
the jig body 
The post to the left forms a support un 


} 


der the end of the curved arm, the lever 


being rigid enough to stand drilling with 


out any support at the center. The post 
is the same size as the boss at the end, s¢ 
the piece can be placed nearly in correct 


The central bushing in the 


lid is threaded, and the lower end 


position quickly 
cupped 
thus when the bushing is screwed down 
the the 
cupped end goes over the boss in the cen 
ter of the the 
jaws are tightened securely on the hub 
The lid is of the 


and pivoted on two taper 


it accurately locates work, as 


curved arm, after which 


ordinary hinge variety 


pins, the front 


side having a portion cut out to fit over 
1 projection on the jig body Chis pro 
jection has a hole drilled through it from 


the top (I prefer to drill clear through 


permit) and in 


the jig if the design will 


this hole is fitted a bolt with a head about 
head is 


the front of the 


inch long; thi beveled 


the siope being toward 


Yyxxy 














1804 





tending through the jig bottom. The 
body of the bolt is kept from turning 
by a small headless screw. The locking 
lever extends beyond the cover and the 
extension is used as a handle to swing the 
lever and also to open and close the lid. 
rhe jig is mounted on four legs, as in 
usual practice, and used in a three-spindle 
press; it was utilized in drilling several 
iousand pieces and gave perfect satisfac 


on Lt ROY LABOR 


Internal Gear Cutting Attachment for the 
Miller. 
Editor American Machinist: 
I send herewith a sketch of a milling 
machine attachment which I have found 
xtremely useful for the rapid mill 


ing of internal ratchet teeth, as shown, 


rr small internal gears The fixture is 
ed on a small hand milling machine and 
when set, a lad or even a girl can work 
it « te readily Re ferring to the sketch 


{ 


(not to seale) .f is a sample piece of 
work; the part B is clamped to the over 
hanging arm of the miller and carries the 
adjustable cutter holder C which can be 
moved along to any part of B and clamped 
by the screw shown. Fig. 2 is a plan of 
he cutter arbor and holder showing the 
cutter in position and the small pulley by 
which it is driven. Both cutter and pulley 
ire keyed on to the arbor and kept in 
position by two collars secured to the ar 


bor by grub screws. The drive is effected 


from the milling machine arbor—on which 
s fastened the pulley D for that purpose— 
through the belt /, which can be tightened 
by adjusting the cutter holder C. In the 
event of work being required with a cut 
too heavy for such a light belt drive, a 


chain drive can with benefit be substituted. 


Vhe work is held in the dividing head F 
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Knurl 
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which is clamped to the machine platen. with calipers when making allowance for 
G is a split chuck for the reception of the shrink or press fits. 

work A and which has a tapered nose The screw A is 40 threads per inch, and 
over which fits the knurled nut H with its head is slotted to suit finger B, which 
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MICROMETER GAGI 


taper to correspond. J is the division plate is made of thin spring steel and sweated in 


and this is fitted with the familiar spring the slot. The barrel C is graduated to 25 
plunger (not shown) W. H. divisions and slotted, as shown, so as to 
Birmingham, England form a spring fit on screw 4A Che other 
—__—_—— end of this barrel has four slots and in 

Micrometer Gage. connection with knurled nut 1) holds the 

Editor American Machinist: 3-16 inch rod E in place. F is an extension 


The gage shown herewith is designed barrel which is screwed on the lower end 


for large work, and, having a graduated of barrel C. If a rod, as per &, is used 


yarreis 


head, is conveniently used in connection and it does not pass through both 





Overhanging Arm 
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INTERNAL GEAR CUTTING ATTACHMENT 
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and F, a short 3 
n C to allow F to clamp thereon. The 

fits t [ F. 


16 inch rod is placed 
lower end of 


1L.M 


nut D of course he 


Knurling Tool for Long and Small Work. 
Machinist : 
Che knurling tool h 


Kditor American 
olds a position near 
the head of the list of tool-box equipment 
We all know how difficult 

knurl a long piece of w 
tool 


such 


knurling in the 


all 


it is interesting enough to 


Che 
take care of work, 
Warrant a 


n your columns. The body a 1 


scription i S 
made of 7-16xI-inch tool steel and fits in 
the tool-post like any lathe tool. The 


three slides b are adjusted by the knurled 


screws c. The three knurls d, which are 


Se inch diameter inch thick, are 


and 5-32 


counterbored down to a shoulder 


to 


each 
from one side a left-hand screw 


‘ At the 


recelve 


tail end 1 10 inch 


drilled a 3 
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precisely what I am thinking about just 


now. The reciprocating movement in ma- 
chinery as compared with the rotary 1s 
becoming less frequently employed, and 


perhaps there could be just \ 


of 


no genel 


pre 


no 


alization modern mechanical 


Tess 


which would be more correct than one 
which would involve a recognition of this 
fact 

Instances of the change which is in 
progress will at once s ggest themselves 


to everyone. Perhaps the case of the saw 


mill is as pertinent as any It is only 
few years since the reciprocating saw 


le conver 


was employed exclusively for tl 


sion of the forest trees into merchantable 
lumber, but now practically all of that 
work is done by either the circular saw 
or the band saw In the machine shop 
we all know how the milling machine has 
stolen the work from the planer, but we 
seldom stop to think how great has been 


the gradual transformation involved in this 











hole to receive the pin f for safe keeping one substitution. Just imagine how our 
This pin is used to tighten down screws « shops would look now if we should do 
is held in place with a plunger spiral upon planers all the work which we ones 
B 
b 
fd 
a 
Section at A-B 
KNURLING TOOL FOR LONG AND SMALL WORK 
° 

spring jt and screw The tool can be would have done them and whi ve 
used on any round stock from inch now do by other means. In many lines 
down to 1-16 inch diametet With this of work we would require at least ten 
form of tool you can knurl up a rod of times as many planers in our shops as w 
steel the entire length of your lathe. Grip now have \nother striking instance is in 
the stock in a chuck, set the tool on the the rotary printing press, which takes the 
center, stick the rod between the knurls paper from the roll instead of printing 
ind clamp down on it tight. Start your by the single sheet on the reciprocating 

lathe up and throw in the feed, and when — platen 
the tool has run up the full length you have The same change in style and mode of 
long rod neatly knurled. With the ordi operation is beginning and apparently de 


form of knurling tool 
this pr 
a P 


nary 


you could not 
1 


do long work, as ssure on. the 


piece would spring it \IoNRAD 


New 


Haven, Conn 


The Obsolescence of the 
Movement. 


Editor American Machinist : 


Reciprocating 


I detest these long words that are not 


every-day acquaintances, and sometimes I 
of 
but they still have a way of assertin 
to be. 


ut of fashion, of the reciprocatin 


go out my way to avoid using them, 


g their 


right The obsolescence. the go" 


Ing 


o 
4 


motion 
in 


mechanical 


machines and 


operations 1 


veloping rapidly with the steam engine 


The use of the reciprocating motion for 
the steam engine seemed only a few vears 
ago to be an absolute and eternal neces 
sity, and the experiences of the rotary 
engine visionaries seemed only to accentu 
ite the conviction, but now the steam tur 
hine is a pronounced success and is being 
manufactured and installed in increasing 
rumbers and in larger units, so that it will 
be possible to inquire before long whether 


the reciprocating engine will survive ex 
cept as a curiosity or for special and ex 
ceptional lines of service 

It is curious how our successive im 











provements are obtained and w our new 
inventions are times Suc 1 het 
We do I seem Tt I e 7 reac the 
new device unt e possibilities of the old 
ll exhaust but whe n 
plished the new thing us y at ( 
eems so obvious tl we oft nquire 
vy it was n 1g] f for. Phe 
Sle 1 engine wit t < ex 
perimenters d investig e world 
continually emp ed in in 
prove it, could only advang t cte 
pace unt ( +e s re V 
multiple-expansion at gements were a 
developed, d \\ app ‘ ly Ww nay 
almost say ¢ ly—thes ‘ b 
supe rseded \ ern preae 
cessors 

In the macl W ive gore 
through the same experien We beg 
running the plane W spee 
samc speed b | d ( il d \ 

eht cuts and fine feeds Wi ive id 
ut planers argert ‘ ng il d i\ 
ncre sed the speeds S we ve been ( 
loubling and. trebling eed of th 
eturn stroke Md now e 4 nuall 
ng ew Way tron dl 
( \ mac es ¢ 
] f hie A | 
J}. t 
f 
M 
ind ( Q g 
the 1 vy planer, the 1 nd vy and 
the macl 1eés f \\ d 
way with the reciprocating moveme ot 
work of cutting t entirely l'] 
change seems to have b voing , 1) 
the one direction only do not tl f 
nstances in which ny inge ha been 
from rotary to reciprocat ym " 

Phis transformation whicl 
speaking of has been more | ced 
the machines that have ! hop 
to be made than has be n the machine 

vols and the y)« T tive hop 
itself. Tl espe f the 
variety of el l ap In t t 
line ly reciIprod g n ild 
seem at the begining t trange and 
inapplicable a iry em \ ld 
formerly have bee tean gine The 
demand of the electrical ce for rotary 
mechanisms exclusive had n 
tributory effect upon the w if the h »p 
and has made its operat: nore rotary 
and le ss eciprocating t] 1 rel 








1806 


Now that the transformation is far in 
progress it is 
»f the later way. 
ment is the intermittent while the rotary 1s 


the « Where 
fone upon the alternate strokes, the return 


easy to see the advantages 


The reciprocating move- 


yntinuous the work is only 


strokes being idle, nearly one-half the time 


is lost at the best, and even when both 


strokes are effective there is still a loss of 
time i 
it each end of t 


f average speed on 


in rever 
a restriction 


ot 


ie stroke and 


account the high 


speed at mid-stroke, unless compensated 


by special mechanism 
going further than 
warranted if I suggest that the movements 


for—partially 


Ic may be we are 


»f the men in the shop, as well as those of 


the machines, are being transformed more 
yr less and are losing much of their one 
1 


time reciprocating character. There is less 


going back and forth—I suppose that is 
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Tests of Drop Hammers by the Compression 
of Copper Cylinders. 


In 1883 the then Stiles & Parker Press 
Company commissioned Dr. R. H. Thurs- 


effi 
roll and crank lift drop ham- 


ton to make comparative tests of the 


ciencies of 
mers. The only known copy of the report 
of the test, been published, 


Mr. F. C. 


we reproduce 


si... i : 
which has nevet 
has been placed in our 
Fladd, Brooklyn, N. ¥ 


it herewith: 


; ' 
hands by 


and 


in use at 
& Ward, 


experiments were con 


I found both styles of hammer 
the works of Messrs. Strieby 
Newark, and the 
ducted there as the most con 
for our purpos« 

Two drop hammers of each kind were 
used in making the comparison, weighing 
with dies about 900 pounds and about 300 
pounds each, plain 


They were adjusted to fall 28 inches, 
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of the latter, and permitted a 
The 


parison to be made amount of worl 


done in the slowly acting testing mach 
in producing a given compression is som 
what less than where the same effect 
suddenly produced, as by a falling weig 
but this difference is not very great 
effects the two hammers nearly alike, a 
f the difference were measurable, it wo 
ve found to tell against the drop wh 
falls most rapidly Stiles & Parl 
hammi« n this case 

The results of the experiments tl 
ade e exhibited he accompanying 
ables, and are also shown more satisfact 
rily and completely in the diagram ap 
pended The fina esults are given 
foot-pounds of work per pound of han 
mer, and th unav' idable diff ences 
size are thus eliminated 

It was observed that, with both kinds of 
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FIG. I. DIAGRAM OF EFFICIENCIES OF DROP HAMMERS 
reciprocating—from one job to another, that being the maximum lift of the crank hammers, the second and succeeding blows 
and a more constant round of work for the drop hammer. The effect attainable by were usually heavier than the first, and 


man in a restricted circle. The difference 


in the productive capacity of the recipro 
cating man in the jobbing shop and of the 
rotary man in the factory is a most effect 
ive and convincing argument for the aban 
donment of the former and the adoption 
of the latter style of man, or for the placing 
£ him where he can work without either 
reciprocating or wabbling 

It is well to bear in mind this tendency 
of the times to abandon the reciprocatory 
for the rotary and to apply it as a check 
upon or a promoter of projected develop 
If 
suggested, it 


ments reciprocating movements are 


to retard their 
idoption until it is shown that the rotary 


will be well 


principle is not applicable. Even if the ro 
tary principle seems to be the thing, we 
should not forget the speed. 


TECUMSEH SwIFTt. 


utilizing the full 60-inch lift of the Stiles 
& Parker hammer was not determined ex 
perimentally, but it is easily calculable from 
the data obtained 

The gages used in measuring the work 
done by the hammers were cylinders of 
pure merchant copper, prepared for the 


No. 1, 


inches diameter; siz 


They measured: Size 
2% inches long, 1 
No. 2, 2 inches long, 1 


No. 3, 14 


purpose 


inch diameter; size 
inches long, 5¢ inch diameter 


number 


Of these, a considerable were 
prepared and divided into three sets: one 
for use with each kind of hammer, and 
one for testing and standardizing in the 


The 


crushing the standards 


testing machines of this department 


work done by in 


the testing machine to the same extent that 
companion specimens were crushed under 


the hammers, gave a measure of the action 


care was taken to obtain the highest effect 
for comparison by neglecting that of th 
first blow in starting 

The diagrams appended to this repo 
were made thus 


The compression of each set of gag 
evlinders was averaged for each of the 
two styles of hammer These averag 
compressions were laid off, on a conven 
lent scale, horizontally from the left 


ward the right Erecting ordinates at 
the abscissas thus measured 


the 


produce the same compression as deter 


extremities of 
off, proportional to loads required t 
mined by the testing machine, and show: 
ve laid down by 


on the diagram by the cur 
plotting the loads and compressions ob 
tained by test, a measure of the work don 
obtained 


-h hammer, and 


by the hammer 1s 


This was done for ea 
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set of measures is thus given of the 


jone by each machine, and the 





.' 
WOTK 


effects 
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yf a hammer of near 
of the other ki 


& 


stiles 





yroduced by the hammers are rendered pound 
asily comparable to that of a crank 
Comparing the tabulated fi es, it 1 pounds weight. T 
een that the Stiles & Parker « m found to be fron 
iers performed, respectively, 25 ind rding to sizé 
21.56 inch nds, or 2 I 8 foot The difference 1 
ounds of work jf ind of g f ses the pow 
lr va) } nme \ e cral f+ ] mM e nrop e 
Size of Copper . y Compression A ve 
Cylinder Number Blow n Inche ‘ 
No 1 First Blow 618 
‘ ‘6 os <c6h 
Second Blow 526 5 2¢ 
No. 2 First Blow .652 
a aie 659 655 
Second Blow 672 
. sg 673 673 
FRICTION ROLL DROP HAMMER, 903 LBS. 


First Blow : 


Second Blow : 


Fifth Blow 
First Blow 
Seoond Blow 


Fifth Blow 


FRICTION ROLL DR 


First Blow ‘ 


Second Blow 


sé 


$52 
480 


55 
{52 


456 186 


324 


OP HAMMER, 319 LBS. 


480 


-497 173 
-477 
-455 178 


“e 


Fifth Blow 


.483 153 


No. 2 First Blow 85 
“ 6 <8) <8 
Second Blow .600 .600 
CRANK LIFT DROP HAMMER, 925 LBS 
No. 3 First Blow 108 
7 ; $O5 106 
Second Blow 125 
a ; 416 .420 
Fifth Blow {O09 409 
No. 2 First Blow 283 
“4 ‘ nome 
“ 284 2809 
Second Blow 289 289 


CRANK I 
rABLE I 


IFT DROP 


—RECORD 
mer gives 19.14 and 18.3 inch-pounds, or 
1.5 foot-pounds per pound 
The _ theoret 
inch-pounds, or 2.25 


of the 


for the 


f hammer fall- 
effect 
foot- 

two are, 
cent & 
] 


less than 70 per cent. 


aI 


ing 2714 
would be 27 
pounds. The 
therefore, 90 per 
Parker hammer, and 
for the crank lift hammer 


inches ical 


“efficiencies” 


fF OE = 
stiles 


St iles & 


to that 


The work of the ‘900 pound” 


Parker hammer is thus equivalent 


HAMMER, 290 LBS. 
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~ 
ow 
N 


259 


pounds weight 


the work of a ‘300 
r hammer is equal 
ft hammer of 368 
diffe ( S 
8) 20 p ¢ T 
= t 
r «th, £ ¢ 
f f the 
Q 60 


OF OBSERVATIONS. 

kes, raises this comparison to a mucl 
higher figure; the 1,000-pound friction roll 
drop hammer thus does two and f 
times the work of the pattern of cr 
tested in compe m with it; ar 

igl ncreased 








re to do equal 














don the ising 
the Weig I lingly 
great extent 
No yT) ) leter 
‘ ‘ , f - te 
| , on 
f these 
gina Final Dimea pres 
( 
l H Dia Hig! y ' 
t Votal I d, ibe 
1.232 1.64 I Ib 
1.233 1.004 1.654 
1.232 1 1.862 156 | 169,7 
22 I 1.875 163 | 163,1 
1.2232 I j > | \ 184, 20 
1.232 2 oof 394 1 “ 
1 222 I > . 19 12.6 
1.230 I 2.14 } 22¢ 
rABLI RI LTS OF TI OF THI 
COMI ESSION OF COPPE! LINDERS. 
res ade at Steve Inst ri.3. 3 
ect oO! g \ ¢ portunity 
T eT ( 
The foregoing 1 ire well S 
ined by the ccmp graphically made 
e appended plat The area ADE 
irly eq fH and repre 
| 4 j nasil j 
sents the f ‘ done on cylinder 
marked §S N er measuring 
the work d nS No. 2, both by the 
heavy St & Parker immer, this useful 
‘ eing obtained 11 e testing ma 
chine | ef “ done by the other 
ummers, and upon the several sizes of 
gage cyl nder vn nt piate ilso, 
the three cul repre 1 0 the work of 
he testing 1 née pon t three sizes 
f cvlind ndt ve indicating 
‘ 
WhoK 
1 
PPI 0,000 POUNDS 
t f fall 
ing ] } T ’ t eral 
Th st % imount 
ng to 29 the best 
ranl i oO pe with the 
tior p ham vasted in 
‘ > in 7 e. and, 
the latter, 1 r of anvil f hammer 
% ] 
nd of ad 
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MORE RECENT TESTS OF COPPER CYLINDERS 
AND OF COINING PRESSES. 
Table 3 gives the results of more recent 


tests made at the Stevens Institute which 


are of large use in the determination of 


the capacity of crank and other presses. 


In addition to constant use by press mak- 


ers, they have been used in settling dis 
putes regarding the power of presses, and 


on one occasion they led to the discovery 
of a defective clutch which resulted in a 


reduction of the power of a press. 
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Reference to Table 3 then shows the pres- 
sure produced. 

Table 4 gives the results of some experi- 
ments made at the Philadelphia mint in 
1902 for the determination of the pressures 
developed In presses. It is self 


coming 


explanatory. 





Osborne at the A. S. M. E. Meeting. 
I have had the privilege of attending an 
other meeting of the American Society of 
Mechanical 


Engineers, that clearing-house 


Friction Rott Drop HAMMER CRANK Lirt Drop Hammer. 

Weight of Drop. go3 Lbs 319 Lbs 7 25 Lbs | 290 Lbs. 
Size of Copper 1% x2% 1'x2 : = 4g x1%"'iYox2% sa" | 1x2 % x1\%" 
Cylinders. No.1 No. 2. No. No. 3 No. 1, No.2. | No. 2. No. 3. 
Area in square |! ADE AHI) ANO ARS| ABC AFG|ALM APQ 
inches under Com- 15.23 45.26 | 13.75 1376 | 35 Io 36.25 | 10.75 10.50 


pression Curves 


Averag 5. 
(sce diagram). RE 45-34 
Reduced to 
J . "IC 2,62 87 
work done or inch 22,715 22,630 6,875 


pounds. 


Reduced to ) 
work done or foot Average 1,884 
pounds. j 

) | 


Work done per 
pound of drop in }}| Average 25.10 
foot pounds. 

Work done per 
pound of drop in 
foot pounds. 


Average 2.09 


lheir chief use is in crank presses in which 
the actual pressure between the dies is not 
obscured by the comparative hardness of 
the material operated upon to the extent 
that it is in drop presses 

Fig. 2 shows the original dimensions of 
the copper blocks, which are made of 114 
inch unannealed merchant bar copper 
turned and cut off in the lathe to a length 
which was originally intended to be one 
inch, but the original test blocks having 
been slightly in excess of this the average 
length of these blocks is now used. 


q y 
Fig. 


3 shows the form and dimensions assumed 





COIN METAL TONS. 
Double Eagle | Gold 155 
Eagle ‘a 110 

% Eagle “ 60 

% Eagle ag 35 
Standard Dollar | Silver 160 
% Dollar | es 98 

\% Dollar és 60 
Dimes - 35 
Nicke!s 60 
Pennies | 40 


TABLE 4—PRESSURES NEEDED FOR 
STAMPING COINS. 


by a block in a testing machine under a 
load of 
the dimensions as found for loads up to 


20,000 pounds, and Table 3 gives 


226,000 pounds. 
self 
is kept on 


The use of these blocks is almost 
evident. \ 
hand, and it is an easy matter to insert one 


supply of them 


under a press and determine the compres 


sion which the press is able to give it. 


Average 13.75} 

) Average 22,672 Average 6,877 Average 17,812 
° 

Average 

Average 21.56 


Average 


Average 35.67 | Average 10.67! 


6,880 18,075 | 5,875 5,250 


Average 5,312 


17,550 





576 | Average 1,484 | Average 443 


Average 19 14 | Average 18.30 


| 
| 
| 
| 


1.8 1.6 


i] 
N 


| 
| 
| 
| 
| 


Average Average I. 


TABLE 2—DEDUCTIONS FROM EXPERIMENTS. 


for ideas; the place where a member can 


go and leave a lot of his own ideas and 


get a lot of different ones from others. 
To show how it 


works, as it appears to 


me, you can think of me as being a mem 


ber and in the business of building and 
supplying the world with corn-shellers. I 
that I 


sheller. It is a 


know make a very good corn 


success. I have looked it 


over so often, and have studied its per 
formances to such an extent that, for the 
under 
that it is 


desire to 


purpose which it and used 


the 


serves 


proper conditions, I know 
perfect, or practically so. <As I 
make the meetings of the society interest 
ing and valuable, I prepare a paper show 


ing the fine points of this corn-sheller and 


read it at one of the meetings. A list of 
the subjects to be brought up is furnished 
to each member some time before the 
meeting, and anyone who is_ interested 


enough in corn-shellers to desire it may 
send and get a copy of the paper that I 
add 


something to what I intend to contribute, 


intend to read, and if he wishes to 
criticise it, it 
the 


or in any way to oppose or 


do so. It is also 


is his privilege t 
privilege of any member to give oral ex 
the 
various papers are presented 


pression of his ideas at time these 
Under these 
conditions it can easily happen that I begin 
the that | the 


sheller man of the country, and before I 


with idea am very corn 


get home again have begun to wonder how 
it came about that I had been able to stay 
in the business so long when I knew so 
little After how 


about it finding out 
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look at the that i have 


been used to thinking was so fine, I have 


others creation 
seen it in a way that was new, and have 
been jarred out of my mental rut, and that 
is worth a good bit. 

3ut perhaps I am of a modest and re 
tiring disposition and would not dare to 
write a paper and read it or have it read 
from other sections of 


I meet members 


the country, and if any of them is in the 


corn-sheller business we naturally get to 
talking it, for it is an easy subject for both 
Very 


it from his standpoint while | 


of us. naturally, too, he discusses 


discuss it 


from mine, and it would be strange if 


there was not some difference of opinion 
happen that I meet 


between us. It may 


a man who is in a business which he thinks 


will do away with corn-shellers entirely 
in the near future, and he shows me 
wherein the sheller fails to do all that it 
is advisable to have done, but which his 
machine will do nicely. Or some man 


may be met whose strong point is the eff 


ciencies of various contrivances; he may 
not know anything about corn-shellers ex 
cept that they are machines of some sort, 
but he asks me what I find the mechanical 


efficiency, or some other sort of efficiency, 


to be, and it taxes me to the utmost to 
talk around the subject in such a way as 
not to let him know that I am entirely 


ignorant upon that phase of the subject 
When I see him the next morning I won't 
be so stupid. 

It may even be the speaker on the plat 
form who ts talking on some subject which 
who 
that 


nterest and 


has never interested me in any way 


sets a 


train of thought into motion 
brings me in results of much 
value. 

Not the least among the interesting les 
sons that are learned is that no man seems 
to be so thoroughly well posted on any 
subject as to awe the rest of the members 
into silence. If the subject under consid 
eration is one of general interest, there 1s 
sure to be more than one side to it; and 
I do not doubt that many a man who has 
gone there thinking that his way of con 
ducting an investigation was above re 
proach has been surprised at the numerous 
ways in which it has been criticised, and 
perhaps astonished to find out what dif 
ferent businesses were interested in a 
practical way in a matter that he had not 
known they had the slightest interest in 

The details of 


business wherein it of the 


receive 


readiness to show the 
was in advance 
fail to 


frankness 


usual practice could not 


notice, and the utmost seemed 


to be general to answer questions of any 
that That 
meet and discuss matters of vital concern 


sort were asked. men could 


to themselves and to their businesses from 
opposite sides and from different points of 
cheerfulness and_ willingness 
that 
the ultimate triumph of that which is best, 


view with 


seemed to indicate they believed in 
and showed an earnest desire to find out 
The fact that 
a principle in a different 


what it is. two men used 


way does not 
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prove that one of them was wrong unless 


the conditions under which they used it 


were identical, and in practice that is 
seldom so. 
I hope it has cheered up some of those 


lise] 
little I 


of refrigerating 


whom I have met to find cut how 
know, say, on the subject 
for I have 
that 


looked upon as 


machines, for instance, found i 


t 
an encouragement to learn some of 


the men that are authori 
ies on some subjects do not know so very 


much more than I do on others This is 


not intended as any disparagement of them 


in any sense, but simply is stated as an 
encouragement to those who do not feel 
easy in their minds because they are not 
posted on all subjects. 

Next 
knowing the one who does know it. If 


| book and I 


he will 
can buy the book, so much the better, for 


to knowing a thing myself comes 


write it down in a 


then I can consult him at my convenience 
when I am in need of his particular kind 
of knowledge, and it is not so apt to get 
mixed up with my own little private stock 
digested. \ 


would keep a man’s stock of 
] 


before it 1s system which 


brains availa 


b such an 


e for ready use would not be 


unvaluable asset 


I do not know of a more rapid way of 


icquiring information on a_ subject that 


is of importance than to have an expert 


up and tell all about it and then to 


7 ¢ 
1 


have several others get up and tell how 


little the expert really knows and show up 
| 1 
how he does not give the really good sid 


of it When the first man has the last 
word, and says he can then let you se¢ 


that there are two sides to all that th 





thers have said as well as to 


said The hearer’s intellect 1s then ested 
picking out he parts of the subi tl it 
re suitable to his own conditions, for the 
1th of a statement often depends on the 
standpoint of the speaker \ molder 


speaks of melted iron “freezing” 


vhile “burning up” before 


many a man is 
he has a good sweat going 
\ member has the privilege of inviting 


a friend to the meetings as his guest, and 


many avail themselves of this privilege 
It is a good place for the one to go who 
wants to learn, for he will meet many who 
‘an teach him, and it is a good place for 


the wise for they will fine 


ones to go, 


many 


who wish to learn 


I should perhaps make it a little plainer 


that if I a machine of a kind 


h has no 


am making 


Which is well known and whic 


novel features either in 


construction or 


yperation, and I want to write an article 
n it, 


the committee 


I am likely to be sat down upon by 
having this business in 
The article 


» the society to justify its being bre 


harge must have some valu 
ught 
forth Its value to me is 
lental 


The 


nechanical value if 


social side of the meeting has its 


right 


’ 1 
looked at in the 


ay It forms a bond of sympathy to find 
hat the man who knows so much about 
he best way to run a machine shop is 
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just as hungry as you are, and as you sit 
by him and eat with him the talk 1s apt to 
drift 
formal, but which are just 


along to matters that are not so 


as essential to 


ting along smoothly, and that are of 


ge 


such a nature that they would not be 


ouched on in a formal discussion 
I have not been able to give much of an 
meet 


j 
Ss las 


. ll ¢ ; ] ] . ; 
idea of all that took place a 


i, but if there was anyone who did not 
feel repaid for his T1¢ in vuuble in 


W. OSpornt 


Screw Thread Practice in India. 
The newly arrived stranger in India is 
with the fact that the 
all left-handed: 


that on entering they do not 


generally struck 


screws of the country ar 
that is to say, 


turn like the hands of a watch, but in the 


opposite direction These screws are not 


cut in a lathe or with what is called screw 
made in the most 


ing tackle; they are 


primitive fashion by winding a piece of 


wire round a rod and soldering it in place 


Suppose a screwed stopper is required fot 


a water bottle of metal, the artificer takes 


wire of the desired size, doubles it, and 
winds it closely round the stopper, cutting 


The 


then removed and one is so 


it to the desired length two pieces 


of wire are l 
stopper, while the other 


the nex Of 


de red to the 
soldered 


stopper! 


inside 
must be made of such a size that 
when the wire is wound round 
bottle 


neck of the 


bad fit 


just enter thie 


screws are always a 


made without regard to strength or wear 
ng quality This method of making 
screws in metal seems to have been the 


one everywhere, and it 1s not 


many years since the “box” or long nut of 
es in England was made in a similat 

manner \ piece of square rod, fa si 

to lie between the square thread of the 


was carefully softened, cleaned, and 


screw, care being taken to 


make it as close a fit as possible It was 


finally driven into the box while still on the 


screw, the screw was then removed, leay 
ing the thread in its place in the box where 
it wa brazed \ good deal of skill was 


required in the brazing so that the 
] should be left 


amount of brass in the box 


which was generally from 10 to 15 threads 
long. In India the vise is not an indigen 
ous tool and is only used to a very mod 


erate extent, and nuts for other purposes 


have often not more than one turn ot 


effective thread In cheap work, like the 


Kohl bottl l 


made in great quantity 
in Delhi, it is 1 


1 


considered sufficient to file 


thread on the 


a very rough screw stopper 


and to jam it into its place 


In the oldest iron W rk in India there is 
no sign of screws: bolts are all riveted, 


and nails that are meant to hold securely 


ire clenched. The boat builder is not con- 
three or 


will 


tent with a clench equal to about 


four diameters of his nails: he turn 


one ten to twelve diameters, regardless of 


the waste of good metal 





Of late years small 
have become very popula 


craftsmen, who seem only 


of the slide rest and never 
rest They w ( 

lathe ih they may 

he time by 

hand rest thev | Ve I 
tion. It is a cor 

1) < ri g 
table bef ‘ 
reads f ( ( 
hand whe ’ 
English c 

go would pert St 
Indian workmat here 
dies nd one tap eT gv 1 
to 3¢ inch witl f ! 
in unwieldy t ! 

plied to the tap which w 
navise. Fortu \ ( 
eXist Indiar ext ur) 
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quite comparable i1 


to those with which Mr. B 


ance, 
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To Our Readers. 


Chis number of the AMERICAN MACHIN- 
ll reach most of American read 
ers on or before Christmas day, and we 
take the opportunity of tendering to every 
reader, here and abroad, our greeting and 


best wishes. It is customary for friends 
hus to greet each other at this season, and 
urely those who read these pages are our 
friends, and we know that whether they 

press it in words or not, as in fact many 
f them do, they are all well wishers of 
the paper and of those who devote their 


me and effort to making it a force for 


the upbuilding of the art and business of 
machine construction. 

We like to think of our readers all over 
the world as something more in their rela- 


absorbers of technical 


tion to us than mere 
information. Of course we recognize the 
fact that it is the chief function of this 


for 


informa- 


be a sort of clearing-house 


ot st 


pertaining to ma 


journal to 


the exchange rictly useful 


chine construction, 
nize the fact that ma- 


machinery 


tion 
but we must all recog 
chine shops are operated and 
built for the purpose of enabling men and 
women to t satisfy their de- 
the needs of the body and of the soul. 
In so far as machinery fails of this object, 
it is after all useless, no matter how ad 
mirable it may be from the professional 
standpoint nor how interested we may be 
in the problems involved in its construc- 
tion. As an English correspondent 

superintendent of an English works—has 
recently expressed it, the the 
AMERICAN MACHINIST are really enrolled 
international fraternity or guild of 


he more easily 


sires 


readers of 


in an 
thinking and evolving, adminis 
trators, designers and mechanics. To this 
fraternity, which are to be 
found in practically 
e tender our most kindly greetings 


reading, 


members of 


every country on the 


globe, w 





and our wish that every one of them, with 
all those dear to them, may have a really 
merry Christmas and a prosperous New 
Year. 
As to the Lathe of the Future. 
The Engineer of December 11 gives us 


‘The Lathe of the 


ure to tell us 


an editorial entitled 
Future.” It 


much of 


does not vent 


what it thinks the future 


will be, but states the problems to be 


met growing out of the use of hig 
steel, and finally 


‘If the 


a motor 


says: 
electrician will provide us 
of complete speed range, or the 


mechanician give us something as perfect 


in this respect as the friction drive, but 
without its defects, a lathe perfect in speed 
and feed may be built, a lathe that will 
nder all circumstances, without the will 
or co-operation of the workman, cut at the 


right speed. All that we need is to con- 
nect diameter with speed. If the speed 
lever be coupled to the tool slide so that 
its position varies as the tool approaches 
or recedes from the center, the condition 
is met. We are inclined to think that 


something of this kind will be found on 
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many machine tools in the future lhe 
only fact inimical to it is the variation 
that are found in th irdness or toug] 
ness of all metals. Cannot the meta 
gists overcome that? 

With all due respect to our esteem 
-ontemporary, we think the matter 1s by 
no means so simple. If it were, thet 


there would be demand for mean 
varying the cutting speed of planer pla 
tens; for in the planer we have a t 
which the condition sought to be secure: 


by connecting the diameter with the speed 


is always and necessarily secured 

absolute accuracy. Yet there is an activ 
and growing demand for means of getting 
away from this condition and of providing 


for variations of speed to suit variations 


not only in the character of the metal 

be cut, but in the allowable feed and thx 
character of the work to be done. If our 
contemporary really thinks that by the 


adoption of its plan we may have a “‘lath« 
that will under 
the will or co-operation of the 
cut at the 


problem is so 


all circumstances, without 
workman 
right speed’—if it thinks the 
simple as all that, it might 


be cured of this hallucination by studying 
the paper recently presented by Mr. Bart! 
the American Society of Mechan 
ical Engineers, and considering the many 
into account in deciding in 
what the best speed is for 

Or it 
half an 


half a day 


before 


factors taken 
a given case 
a given job to be done in a lathe 
might talk with a lathesman for 


hour or watch one at work for 





these days 
ages of the new high-speed 
cuts rapidly, but 
adapted for 
the higher 


We are hearing a great deal 
about the advant 
steels for taking heavy 


1 


generally they are not as well 


finishing cuts as are grades of 
The 


lishment in which a ¢ 


carbon steel. manager of an estab 


reat deal of very high 


grade machinery is built said the other 
day that he thought that in their work 

teel which would stand better and long: 
for finishing cuts than any of the present 


teels would do them more good than tl 
high-speed steels now coming into use 
He said a great deal of the cost of finish 


ing their work to the 


was caused by the failure of finis 


to hold their edges absolutely from thx 


beginning to the end of the cut, any chang: 


of condition of the tool during the cut be 
ing of course reflected in ee characte 
f the surface produced, making it neces 
sary perform more hand work upon it 


to bring it up to the required degree of 


accuracy 





For a ae Exhibition at St. Louis. 
The Philadelphia \sso 


Foundrymen’s 


ciation has sent out a circular in advocacy 
of a special foundry building and exhibit 
at the St. Louis Exposition. This is the 
outcome of a pe rence of members of 


the Nati Association, the 
American Foundrymen’s 
the Philadelphia Foundrymen’s 
held in Philadelphia 


mal Founders’ 
Association and 
Associa 
It is 


tion recently 
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epresented that the spaces of the great 
xhibition buildings are already all taken 





» that there is no ( tion 
f foundry exhibits or fora w g 
ry A special building 1S there fore pl 
posed with rooms for headquarters f 
foundrymen th writing and lit y fa 
lities and the larger space to be devoted 
» foundry exhibits and practi foundry 
perations, including the operat sua 
v associated with the foundry, such as 
grinding, polishing, nickeling, et« It is 


xpected that SOUVE rs cas nd finished 
1 the building can be sold in sufficien 
en oh Scie —_ = % —_ 
humpers ») ASSIS nat Lity n detray 4 
xpenses I space » be disposed of 
t the rate f $1.50 per Square tf for 
+o 
overed space and $1.00 f djacent space 


utside. No subscriptions will be require 
o be paid until 
promised to guar 
of the en 


should be in by 


ess 

1904 \ddres 
ry Philadelphia 
r 45, North 
Holmes, 


World's 


Howard Evans, 

Foundrymen s Assi 
Philadelphia, or J. A 
Met 


( ‘hief of 
Fair. St 


ilurgv, 


Mines and 
Louis 





Some New Things. 


FOR HIGH-SPEED TOOLS 


of 


HARDENING FURNACH 
This of 
‘onstructed especially for handling tools 
of the 
utline in each form ¢ 


is one two types furnaces 


nade new high-speed steels, the 
»f 


furnace being such 
is to adapt it to certain classes of tools, 
ind the linings and burners being of spe 
‘ial construction to admit of the high tem 
peratures employed in the manipulation of 


HARDENING FURNACE FOR HIGH-SPEED TOOLS 


furnace llustrated, 


Che 


which is intended for heating drills, ream- 


these steels. 


ers, and other long and slim tools, has, a 
the 


] 
ad 


shown, a cylindrical body, closed at 


black | 


aliow 


top by a circular cover 


of 
through which holes are drilled to 
the work to be inserted. Tongs, or hold 
ers, on the shanks suspend the tools vertic- 


illy as represented and prevent their drop- 
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ping com yletely ug! e cove! | eit¢ v 1 Ve 
heating space in this furnac« 6 inch or \ é 
diame I ind 12 s high t i ap I tit 
ont ~ 22 ( + l ? rs (™ 
furnac ngu Ve Vil g 
space 10 es 4 1¢ 9 _ 
led s b Y esig 1 f d 
ening 1 ng cutt rc d \ . ‘ vre 
' 
o d ‘ e op go e fi 
} ( es g by ) Ss WwW « 
Both furnaces reqi r blast w pre 
S tf Ip und ( qi r 1 Phe ~~ 
cylindrical type es 5 a 
i; ~t - Zz ~ 
Re) ae ae - Ay? ; 
f gas p ghs 340 y ~~ 
, ." eae 
) s « ( yeic ”) ld 
} 
] x yo 
ad ] sO \ P Sa 
FE 
fe f gas | e mat \ \me S 
can G | 1 ( MANY 1 et 
c 
New York city 
ELECTRICALLY DRIVEN HEAVY TURRET LATHI \ \ ‘ 
rl tool, w I gnized at 
nce as the 24-i1 uton J 
\ 
chine b by the Am« Turret | — 
Manufacturing Company, of Warren, Pa WRENC] TANDLE 
s equipped w ] ( cker-Whee 10 
horse-power vari ble-speed motor f d the fu I slip-handle 
ng the spindle, and 3 | e-power « vrench. Its construction is too simple to 
stant speed mot t the ime make f equire any special explana Che head 
rapidly traversing e turre n eith simply pp to the forked end of 
direction, the slower travel or regular fe« the handle, after which the latter may be 
for the turret being derived, as in the belt swung nd nient angle 
driven machine, through mechanism op for service The d f ne bind 
ited from the main spindle The m ng poin notch to the next is so slight 
on the head transmits motion to the spin- that in very cramped quarters the handle 
dle through a Renold chain his motor mav be worked t 1d fro like a ratchet, 
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las ght s of spec g 
mtroller at e tro 
30 to 876 rotations pr 
each of the s¢ speeds tw 
pindle s well as ght 
ne t\ ) 
he mwest d i ahi sp 
sible being 1 ind go tu 
respective The smaller 


VI HEAVY RET I H 

rv tl teadily turning the wt d with it 

ging tf head or n | ( ire made 

1 ( d f W tyle t three inter 

speeds for th ng l y different 

( tf feed f ( | t he re 
d mechanically han ich handle 

die speeds pos equipped J | Peder 

Ss per min ‘ 642 First . ty, 1s 

motor “ the if 1 
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PIPE ATTACHMENT FOR ADJUSTABLE WRENCH. 

The toothed jaw this at- 
tachment is readily slipped into position 
against either of the wrench jaws and con 
the pipe 
wrench suitable for pipe up to and includ 


constituting 


verts tool immediately into a 


ing 34 inch diameter and with either right 


} 
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and turning mill driven by a horse- 


15 
power motor, the drive being transmitted 
with a speed reduction of 3 to 2—to a 


cone pulley shaft through a Renold silent 


chain 2'%4 inches wide. There are, further, 
three gear changes and the ratios between 
motor spindle speeds and the table speeds 





PIPE ATTACH MENT FOR 


or left-hand threads. The loose jaw itself 
is made of tool steel, and the clips which 
hold. it 


spring tempere d 


in place on the wrench bar are 
The Billings & Spencer 
Company, Hartford, Conn., make this at 
tachment, it being intended for use in con 
nection with their 6- and 8-inch adjustable 
We nches 

AN ADJUSTABLE BORING TOOL HOLDER, 

he cut herewith, adapted from a recent 
patent, shows an arrangement for holding 
a lathe boring tool which provides for a 
of 
The holder provides first for the use of dif 


of 


number often desirable adjustments 


round stock for the tool and 
this to 
for the best 


ferent size 


then the setting of length and 


ot it 


ony 


the rotation adjustment 
can be also 


to 


of the lip. The entire heldet 
tilted 


change 


forward or backward as desired 


the hight of the tool, and then be 
If the tongue 
T-slot of 


instead of 


secured by the central bolt 
the 


rest, 1S 


hbase, which sets into the 


of 


the made round rect 


swung around 
In the 


angular, the holder can be 
horizontally to any angle desired 


lower right-hand corner is shown another 


way of securing the holder by using a 

semicircular bearing instead of the full 

circle \n obvious suggestion would be 
ie 
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AN ADJUSTABLE BORING TOOL HOLDER, 

to make these pieces hemispherical instead 

of semicircular, and then the tool could be 

pitched in any direction and still be held 

securely The patentee of this device is 

James Dangerfield, Hartford, Conn. 

AND TURNING MILL 
DRIVE. 


The tool represented is a 51-inch boring 


BORING WITH MOTOR 





ADJUSTABLE WRENCH 


thus derived are 14, 45 and O&8 : I, respect 
ively. With either gear combination the 
motor, which is supplied with current on 
a 4-wire multiple-voltage system, is capable 
7 speeds in either direction, varying 
It is 
not intended, however, to use motor speeds 
the 
table the same speed that the next slower 


OT 2I 
from 106 to 1,065 turns per minute. 


lower than those necessary to give 




















BORING MILL WITH MOTOR DRIVE. 

gear combination would allow at top motor 
speed, except on the slowest combination, 
At 
the highest speed of the motor the fastest 
speed of the table 


and the 


as it would entail a sacrifice in power. 


is 76.3 rotations 


7 per 


minute slowest 10.9: with the 


lowest motor speed the slowest possible 


speed of the table is I turn per minute 
The tool swings work 51% inches in diam 
eter and 40 inches high. The table, which 
is 51 inches in diameter, is supported on 
an outer bearing at the under side nearly 
equal to its diameter, and on another bear 
ing the The of the 


table from the floor is 30 inches and the 


near center hight 


diameter of its spindle 10 inches. In place 


of the face-plate a combined independent 


and universal chuck may be substituted, 
the two being interchangeable. The dis 
tance between the uprights is 46'% inches 
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and the traverse of the tool bar 24 inches 
By the manipulation of the lever seen near 
the top of the machine, the cross-rail may 
be raised and lowered by power without 
turning the table. The saddles may be given 
a rapid movement through rack and pin 
ion, and for feeding and thread cutting a 
Hendey-Norton gear changing device is 
f which 


provided by means « 15 positive 


rates of feed can be obtained for each 
head. The mill illustrated is installed in 
the Pittsburgh & Lake Erie Railroad 


shops, at McKees Rocks, Pa. It was built 
the Baush Machine Tool 


Springfield, Mass., the motor, 


by Company, 


which is a 


semi-enclosed being made by the 


Crocker-Wheeler Company, Ampere, N. J 


type, 





Technical Publications. 

By E.R 
382 6xg-inch pages with 250 illustrations 
John Wiley & Sons, New York. Price, 
$4.00. 


‘Technical Mechanics.” Maurer 


This is a text book for engineering stu- 
dents on what is usually called theoretical 
mechanics or analytical mechanics. It is 
thoroughly modern in its methods, and 
students 
kept 


the progress of the science, will be sur 


of a past generation, who have 


not themselves informed regarding 
prised at the number of new concepts and 
new methods which it contains 

Lumber Tables.” 24 5x7-inch 
pages. The Industrial Publication Com 
pany, New York 
The scope of this pamphlet 
It gives the number 
inch boards of all 
the board meas 
of 
the 


“Handy 


Price, 10 cents 

is sufficiently 
indicated by its title. 
of feet of 
usual lengths and widths, 


square one 


ure of scantlings of various sizes and 
of 
board and cubic measure of timber 


and 
Other 


planks various thicknesses 


tables give the weight of various kinds of 
wood per thousand feet of board measure, 


the number of cubic feet per ton weight, 


hardness, shrinkage by seasoning, etc 


“Change Gear Devices.” By Oscar E 
Perrigo. 81 5'4x8-inch pages fully illus 
trated. The Derry-Collard Company, 
New York. Price, $1.00 


comparative 


the 


This is a_ historical and 


study of the development of gear box 


feed now so largely used on lathes and as 
shown by the records of the Patent Office. 
The author finds the genesis of this piece 
» Edward 


1854, and 


of mechanism in a patent issued t 
Bancroft and William Sellers 

traces the line from 
issued to A. E 

Illustrations 
of 
this number being the final result of sifting 
164 patents. The book be found of 


interest and value to all who are interested 


this down to a 


Newton, May 


descriptions 


he 
19, 
of 


patent 
1903. 
twenty-nine 


and 


these devices ire given, 


will 


in machine-tool development and design. 
seing confined to what is recorded in the 
Patent 
a complete record of what has been done 


Office transactions, it is not quite 


during the period covered, but is never- 
theless interesting and valuable to students 
of the subject 
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Inquiry for Machinery. Following the speed exhibitions of the Personal. 


(169) Inquiries have been received at 
Marienfelde to Zossen, in Germany, speed Steel Company, of New Haver 


this office for name of manufacturer of 
the “Pratt’’ water column. trials are now being made of stean co- foreman of the 
motives including, besides the German, the new shops of th Pit irgh & | 





those of English, Fren ind American’ Erie R Meck g P 
' 
\ German experimenter, Herr Bern- make. While it is conceded that the speed Walter H. W 
, . er a g 
ard. noting the structure of aluminum, of the electric trains cannot be approached ; 2 ; ; 
decided to try it for putting an « some German builders p , xceed \\ , 
; I rmat - j | ‘ 
fine cutting instruments, such as [1£ miles at , \ press despate ¥S Con 
1 | | les] nant 
- . : oa 
n razors, cle He 3 und tha - nat ul d (;,ermal Ch ves 1) \< 1 S ( 
ex: ke at hone r the finest heir superiority, the Rus 1 Gove ( ‘ 
quality. Further vestigation showed that W plac , ra i } are 
when steel is rubbed on it, the aluminum — |ocomotives with th waer of the races 
disintegrates, forming a minute powder Of This would seeem more poss if Rus 
; Obituary. 
greasy, unctuous re cling sia were en 5 = . 
stee] with great tenacity, and thus assists in m 
r 
utting way ie surtace I n aer — 
meta So fine 1s e edge produced t ( * 
} —— } ‘ ne ° S \\ 
cannot be made nhnel \ i@ Ss p, ( . $ . ‘ 
, , paper by //iVle urs g ot ex 
ised in the ordinary way, merely tends to" , : , 
; aust pipe yesterday afternoon at e Gra 
round the edg¢ The Enginee ; i : ( () ( ’ 
: ; dy Hospital caused great deal of excite 
Some time ago we quoted from a toreign ‘ rr 
> Z met! I \\ ( neg 
contemporary similar statement, and : ; , ; d ser 
ut quick actor n t part ot the 
' Prarmnye gr mas sg | Ne e | : 
thereupon an alum m hone was et oe ene ee ee | 
Lut CS aVe Cad ny sel ( aent 
. 1 
by an engineer of our acquaimtance Phe f | 
. - Phe accident happenes nthe eng I ym 
| | aa rf +] s rht Q 
result was not at all satisfactory. 11 = p 
he ex pipe 
German experimenter named made a sue , , , IX 
g borlet ecoming clogge 1p im som 
cess of it. perl ip tne! S sole yp l { 4 
\ In ( ) 
detail le tt it i) LS) 11 lst yi, \ tel O! ‘ ‘4 1 ‘ 1 ‘ (; i ) 
: 1.4] ime to give vent to t team in the bouler, 
the ub ce 1 \ ] lp ) 
ay b \ dk l S g ( y g 
\ let respond ~ wie rages » 2 
T 
Pete sb T¢ SSIS i \ \ 
Berlin Vs Russians are becon ( 
ng angered it elfish oppos n of O) I Y 3 gre I New ( | 
the Agrarians in Germany to any W d \ I ) 9 f ( \\ : ( 


| fication of the tariff affecting Russian pro viding for contracts W private concerns | died at Fort W ( 


ons to her fleet are required. The att do such work and thus be prepared to f the Westine & 
ude of the German Agrarians, howevet elp out at a time when possibly arms o | Ro 
has made her unwilling to place further 8 be required in greater numbers than 
orders for ships with German firms \s in be supplied rN he g rnment ° * 

he has neither the shipbuilding accom rmories Commercial Review. 
modation nor the technical skill whicl nae emai aia New York, Monday, D 1. 10 
would enable her to construct her own | is been resolved, early next S101 The attentior ft ntire iron and 
ships, she 1s smpelled to buv them trom I ntroduce into the Hous f Lords a vorld | een aire ed tf the me 
ibroad ill for the compulsory adoption of the f the 








electric trains on the military road from W. A. Green, formerly with the On 


duce, and are likely to retaliate by clap- ‘or the construction o! t of si irms ember 10, thirt g 

ping prohibitory duties on German manu f Ihe s( f the A \ d Navy; tl en\ \ db 
factures and giving their orders elsewher« vowed object being ( ( f G4 
he writer savs that for the realization interest of private firms to equip shops and — year 1 He ha ' a acetal 
£ Russia’s political aims immense add S r the force of w aT : , "\ P e em 
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products mentioned, was that manufactu 
rers of each of them stated that business 


in their respective lines had improved re 


cently. Truth compels the admission that 
none of them had any surprising news 
to offer in this respect, but they were 


the contention that the worst 
mn they recently ex 


inanimous in 
phases of the depressi 
perienced had passed, and by way of sub 
stantiating their views, told how the vol 
ume of their orders had recently increased, 
them to 


and that thei enabled 


take a more hopeful view of the future 


inquiries 
than they could a few weeks ago. They 
laid emphasis on the fact that these were 


developments of a time of the year when 


conditions are more apt to bring about 
a retrogression than an improvement in 
trade, and for that reason were all the 


more encouraging. 


situation, 


\s for the pig-iron market 
current reports of late all note a better 
feeling. The low prices reached a few 
weeks ago have recently advanced from 
25 to 50 cents per ton. For some time 
past buyers have been strictly adhering 


to the purchase of such iron as they need 
ed for immediate use, but during the past 
fortnight number of them have 
had the courage for 
extended periods, running all through the 
first quarter of the This has 
been one of the most hopeful signs in the 
that 


some time, and has produced 


quite a 
to put in supplies 


new year. 


ron trade has made its appearance 
a good 
feeling all around 

Nothing 
the 


certed action of producers in 


done more to impart sta 


the 
restricting 


has 


bility to iron market than con 


the output to conform with the demand 
[his policy has been pursued since Octo 


ber, and the result has been that there 
has been no wholesale accumulation of 
stocks. For a time this could not be ob 


served of Southern interests, but dispatches 
from the Birmingham district during the 
past few days indicate that surplus stocks 
have become considerably depleted. The 
character of the buying during the past 
few weeks has been better than in months. 

It happens now and then that machinery 
men get a demand for their products from 


a certain industrial source. This was 
shown in the early part of the present 
year, when cement manufacturers were 
frequently heard from with orders for 
various kinds of machinery. Of late, how 
ever, the demand from this source has 
shown a notable falling off 

The reason for this has been the set 


back which the building industry has suf 
fered the and 
which resulted in a 


during past few months, 


has marked falling 


off in purchases of cement. The price of 
the latter has declined as much as 60 cents 


a barrel, as compared with this time a year 


ago, and the surplus stocks in manufac 
turers’ yards at present are estimated by 
one authority at over 2,000,000 barrels 


when plenty 
kind of a 
good in 


\bout a year or so 


ago 
of money was available for any 


fi ra 
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vestment, capitalists found the establish- 
ment of cement plants a fruitful field for 
their The purchases of ma- 
chinery which followed attained large pro- 
But conditions 


we have already described, and because of 


operations 


portions because of the 
the stringency which has long prevailed in 
fast 
this department of capital- 


the money market—but which is now 
disappearing 
has undergone quite a reces- 


istic endeavor 


sion recently. Many machinery houses in 
consequence have been deprived of some 
until the 


revives money is 


excellent orders, such times as 


building industry and 


more available for industrial purposes than 


it has been. Happily the outlook in both 
directions is now brighter than it has been 
in months. 

One of the favorite arguments with 


those who were talking in a pessimistic 
strain concerning the machinery market 
not long ago, was the few orders for com- 
plete shop equipments which were being 
placed. Those who expressed such utter- 
ances made considerable capital out of the 
feature we have pointed out, and which 
fact 
few 


was a Sut among such during the 


past weeks, there has been another 


development which has pleased them, and 
that has been the numerous orders which 
have emanated from manufacturers who 
had no time to improve the machinery in 
their plants while the boom period pre- 
vailed, but who have taken advantage of 
the slackening in trade to do so now 
Little by little 


is being 


machinery of antiquated 


design dismantled, and replaced 
by machinery of modern make, thus more 
than making up for the adverse condition 
And so it goes, that where 
off 
in demand from one source, they are com 


we have noted 
machinery men encounter a_ falling 
pensated with the orders they receive from 
another, so that it’s a disappointing devel- 
opment to-day, and 


morrow. 


an agreeable one to- 
In this respect the machinery 
trade will stand comparison with any. 
searing upon what we have stated, is 
the large number of second-hand machine 
tools for which a market is trying to be 
found. 
the same relation to those in which mod 
ern improvements enter, that a counterfeit 
does to an original. 
the 


The designs of some of these bear 


If anybody is anxious 
remarkable 
machine-tool 


to ascertain strides we 


have made in construction 
during the past five or ten years, he per 
haps couldn’t do better than by comparing 
the second-hand 


being offered for sale, with those our shops 


some of machines now 


are now turning out. He would undoubt 


edly find, with the colored comedian, that 


“the world do move.” Because of the pre 


historic aspect some of these second-hand 


machine tools bear, the owners of them 


are realizing that they are more apt to 


dispose of them for junk than for use 


From 1893 to 1897, manufacturers did such 


little business that they reduced their ex 
penditures for machine tools to a min 
imum From 1808 until a few months 
ago they did so much business that they 
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replace those old 


Things being dif 
of the second-hand 


couldn’t find time to 


tools with new ones. 


ferent now, not a few 
tools we have in mind were installed prior 
to 1893, and consequently have outlived 
their usefulness. 

It is announced that the 
Machine Company 
foundry department from East Pittsburgh 
to Trafford City, Pa., in order to use the 
building it occupied as a machine shop for 


West 


removed its 


nghouse 


has old 


the manufacture of turbines, for which it 
is said to have orders now on its books 
aggregating 150,000 horse-power 
CHICAGO MACHINERY MARKET 
[he representative of a manufacturer of 
an article that goes extensively to machine 
says he has been greatly 


three 


shops as a supply 
surprised during the past two or 
weeks at the way inquiries have increased 
November had been only moderately ac 
tive and he had looked for the usual 
tapering off of business during the closing 
month of the year. But recently he had 
been working until 11 o'clock at night at 
his office and adjoining warerooms and 
during the forty-eight hours immediately 
preceding his interview with 
spondent he had sent by wire to the main 
office in the East twenty-three rush orders 
This he held to be all the more remarkable 


stock at 


your corre 


from the fact that he had in 


large supply 
not 


Chicago an unusually 
This 


typical of the general conditions, but 


instance is of course fairly 
certain weight nevertheless attaches to it 
And as indicating a trade somewhat bet 
ter than the generality of sellers of ma 
chinists’ supplies, the explanation is of 
fered that consuming shops had allowed 
their supplies to run down almost to the 
point of disappearance until after inven 
tory until after new year, 
but found on account of the receipt of 
some unexpected orders that they must 
buy material and supplies in a hurry. The 
trade of this particular representative is 
therefore rather in spite of the general 
tendencies towards the holiday lull than 
indicative of its absence this year. And 
it finds support in some other directions 
in the Western territory. There is un 
doubtedly spread over the trade in ma 
chinery and metal lines a certain crust of 
through lava-like 
activity is breaking in spots. remarked 
the tend 
encies towards quiet are produced more 


season or the 


the 
As 
by one machine-shop proprietor, 


pessimism which 


by preachments than by any real necessity 
for the same. 

Macomber & Whyte report a brisk de 
for 
fully as large 
There hi 

] 


mand wire rope, their orders being 


as they can manufacture 


is been in the West during the 
past half year a large development of 


mines, especially of coal, where rope as 


well as other machinery and supplies are 


largely used. It is this development of 
coal properties that large 


accounts in 
trading i1 
three 


measure for an unusually large 


light rails during the past two or 


months 
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The Norton Emery Wheel Company ri 
rts an excellent inquiry for both emery 


wheels and for grinders, with prospects 


vr a good trade in the near future 
For the trade in small tools, that branch 
which goes directly to the shops is now 


nore active than that of the hardware 


ybbers and dealers Che latter have in 
their 


minimum 


and restrict 
While the 


ror their 


ventory in minds pur- 


hases to the shops 
also are buying only present 


seem to be reasonably 


wants the latter 


large 





Quotations. 


New York, Monday, Dec. 21, 1903 
New Northern 


Southern delivery 


York prices for and 


irons for nearby are, 
nominally, as follows 
Northern: 


No. 1 X.. 
No. @ As... 


No. 2 plain 14 25 @ 15 00 
Southern: 

No. 1 Foundry 13 75 @ 14 25 

No. 2 Foundry 13 00 @ 13 50 

No. 3 Foundry 12 50 @ 13 00 

No. 4 Foundry.......... 12 00 @ 12 50 


Bar 
mill price on dock, 1.40c. upward in car 
load lots. Soft steel bars, I.45¢c 

Tool Steel Good 


quality, 634 @ 7 


Iron—Base sizes—Refined brands, 


upward 
Base sizes standard 
extra grades, I 3c and 
upward. 


Machinery Steel — Base sizes From 
store, 1.80c. 
Cold Rolled Steel Shafting—2.65c. from 


store for base sizes. 

Copper—Lake Superior ingot, 123g @ 
125¢c.; electrolytic, 1214 @ 12c.; ¢: 
1244 @ I2%c 

Pig Tin—In 5- and 10-ton lots, f. o. b 
New York, 28 @ 28'%c 

Pig Lead—g43<c. for 

Spelter—47 

Antimony 
lett’s, 6% @ 


pot 
g (a a. 
. Mal 


other brands, 5% @ 


Cookson’s, 7 @ 7%c 
6'%4c.; 
534c. 

Lard Oil—Prime City, 60 @ 63c., ac 
cording to brand and quantity, ranging 
from one barrel up to large lots 





New Catalogs. 


E. G. Smith, Columbia, Pa. “Columbia 
calipers and _ pocket levels. Illustrated 
Folder. 

Builders Iron Foundry, Providence, R. 1 


We have received from this company an illus 
trated folder the “Venturi 
water meter 

Buffalo Forge Company, Buffalo, N. Y. At 
tractive catalog showing Buffalo forges and 
blacksmith machinery llustrated. 314x6™% 
pp. 62, paper 

Crocker-Wheeler 
Bulletin No. 38, 


some 


descriptive of 


Company, Ampere, N. J. 
“Small Motors,” illustrated 
shown of applications of 


views are 


these motors to machine tools 


Joseph Dixon Crucible Co., Jersey City, 
N J. ‘Graphite Lubricants,’ including 
Dixon's flake graphite, for metallic surfaces 
special graphite, for lubrication of gas en 
gines, textile machinery ete ite for 
plano actions graphite axle cycle 





AMERICAN MACHINIST 


chain and chain 
trated. Sx714, pp. 20 

Buffalo | 
Mechanical Draft 


motor graphites, et Illus 
paper. 
Buffalo, N Y 


new cata 


orge Company, 


is the title of a 


log received from the above company Phe 
theory of mechanical draft and the economy 
resulting from its use as compared with nat 
ural draft are dealt with at some length \ 


shown ol 
Buffalo 
and 
pulley 
forced 


number of fine views are 
tative 
in power plants in America 
falo with 
drive, as adapted for 
draft 
in detail 
with 


represen 
installations of the apparatus 
But 


engine 


abroad 
and 


motor 


fans, 
and induced 
and 


used in 


systems, are described illustrated 


suffalo engines connection 
shown A number ol 
Buffalo fan 
and drying ap 
engines, et 714x¥9, pp 


these systems are 
devoted to the 


heating, ventilating 


pages are drying 
system, 
paratus, high-speed 


123, cloth 





Manufacturers. 

rhe Machine Works, 
have been damaged by lire 

he brewing 

build a plant in MchKkeesport, Pa 


Glover Marietta, Ga 


People's Company intends t 
Commerce sox « 
rroy, N \ 

Model Milling 
burned 


Fire has damaged thie 
Lumber Company’s plant, 
A flour 


Company, Omaha, 


owned by the 
Neb., has 


mill 
been 
book cases 


Flint. 


manutlacturer ol 
ete., Saginaw, Mich., may move to 

rhe Standard Metal 
has bought a factory site at 


Geo leige, 


Furniture 
Detroit, 


Company 
Mich 


The big cotton compress of the Birge-Forbes 


Company, Sherman, Tex., has been burned 
Fire has damaged the factory of the Iron 
City Metal Ceiling Company, Vittsburgh, Pa 


The Newport & Providence (R. I.) Railway) 


Company may decide to build a power-house 

The factory of the Maine Furniture Com 
pany, Chelsea, Mass., has been damaged by 
tire 


Oakland (Cal.) Gas Light 
damaged by 


The plant of the 
& Heat Company has been badly 
fire 


An iron foundry is being erected in George 


town by the Union Iron Works, Seattle, 
Wash. 
William P. Sherman may move his basket 


factory from North Collins, N. Y., to Ala 
bama., 

The mill and elevator of the Russell-Miller 
Company, Valley City, N. D., have been 
burned. 

The factory of L. Paulle, manufacturer ot 
show cases, etc., Minneapolis, Minn., is to be 


remodeled. 


Dodge Bros., manufacturers of special ma 


chinery, Detroit, Mich., plan for a factory, 
9Ux138 feet. 

The ‘Tennessee Phosphate Company, Mt 
Pleasant, Tenn., is making arrangements tv 
erect another plant. 


The plant of the Fairmont (W. Va.) Steel 
Company will be completed by the first of the 
year; cost $50,000 

The machine shop of the Pennsylvania Rail 
street, Cleveland 


road Company, on Kinsman 


O., has been burned 


Fire has badly damaged the factory of the 
Chloride of Silver Dry Com 
Baltimore, Md 


Cell 
pany, 


has been made on the big 


Great progress 
steel plant of the Alabama Steel & Wire Com 
pany at Gadsde! Ala 

rhe factory of I Andrews & Son manu 
facturers of saws, Williamsport, l’a., is re 
ported damaged by fre 

fhe Industrial Construction Company, of 
Chicago, Ill, has planned to build a canning 


factory at Barberton, O. 
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Armour «& ¢ will build a frigerato i 
Schenectady, N. \ It is mated that the 
building will st $25,000 

Phe ( ona - y ‘ i, Queens 
borough, New York \ whned by Antor 
Benker has beer irned 

Fire has destroyed th furniture ware 
house and fa V Bee & Runyan Furn 


rhe Frederick J. Quinby Company, publish 
‘ ind kse lle f Loston, Mass., is abou 
oO ild a plant at Orange, N. J 

The Schubert Bre Gear Company, manu 


agons, et: Oneida, N. Y., ex 
uuild a four-story addition 
The J. Ll. Case 

Wis., 


and wil! 


Machine 
pur« hased 


rhreshing Com 


pany, Racine has additiona 
f 


enlarge its factory 


property 





Next spring there will be built the factory 
of the Morgan Machine ( any in Brighton 
just over Rochester, N. ¥ city line 

fhe Ontario Tale Company, head office in 


Gouverneur, N. ¥ and 
Fullerville, is about to enlargs 


and mill 
its plant 


mines near 


fhe Griswold Manufacturing Company 
Krie, Pa., manufacturer of hollow ware, gas 
stoves, etc., is moving into a new plant 

Che report that the American Brake Shoe 
& Foundry Company is to double the capa 


city of its Mahwah, N. J., plant is denied 





A steel mill, with a capacity of 250 tons of 
steel daily, is to be located in Anniston, Ala 
by Campbell and Hawkins, of Detroit, Mich 

fhe Rome (N. \ Metal Company is t 
erect a building in Kast nome, about 215 feet 
square (he foundation is already in place 

rhe main building of the ice-Evans Foun 
dry Company, Chattanooga, Tenn., has been 
damaged by fire It will be rebuilt at ones 

rhe MeCumbs extinguish Company, of 
Adams N ’ manufac of the Fire 
powder fire extinguisher, plans enlarging th: 
plant 

fhe Cherry Valley Iron Company, West 
Middlesex, Pa., is about to rebuild the Fannie 


Furnace 
plant 


and increase the capacity of the 


rhe Ohio Quarries Company is constructing 


a machine shop and boiler-house at its quar 
ries at North Amherst, O rhe work is wel 
along 

The American Locomotive Company, New 
York city, has bought 23 acres and will en 
large is plant at Dunkirk, N. Y., formerly the 
srooks 


The Quisiana Art Workshop, furniture, et 


La Porte, Ind., is starting to erect a new 
plant, the main building of which will be 
240 feet 

rhe New Process Rawhide Company, Syra 
cuse, N. Y., proposes to build a new factory 
Ihe main building will be approximately 40x 
ls feet 

Ground has been broken for an addition t 
the foundry at Wier Village of the White 
Warner Company, stove manufacturer, Taun 
ton, Mass 

rhe Milwaukee (Wis.) Electric Railway & 
Light Company is about to build a power 
house, which, we understand, will be located 


at West Allis 





LD. Marnhaut, Allegheny, Da willow ware 
and basket ufacture! to build a branch 
factory to employ 100 hat he start a 
‘ shoctol i) 

It is stated t Ch l hat work is 
eginning on a | kh ] i new stee 
plant to be ere i Delaware Rivet 
~ (oo p T 

| pernu i kt 
t n to the I \) (y Ly. | «x > S 
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The Anchor Silver Plate Company is, we 
understand, removing from Muncie, Ind., to 
Saginaw. Mich., because of the effect of nat- 


ural gas on silverware. 

Company, of Bristol, Tenn., 
build a plant. John © 
Baumgardner, 


The Crystal Ice 
has 
Anderson 
secretary and treasurer. 


incorporated to 


is president; J. B. 


The Greer-Clarkson Company, Lebanon, Pa., 
factory at Manheim. ‘The 
shop is 60x150 feet structural 
110x100 feet. 


is building a new 


machine and 


steel plant, 


The Gorham Manufacturing Company, sil 


versmith, S89 Broadway, New York city, has 
a permit for a seven-story factory building, 
37x88 feet, to cost $60,000 

The Wheeling (W. Va.) Steel & Iron Com 
pany has begun the erection of a new blast 
furnace on the ground where the old one was 
razed, at Martins Ferry, O 

Ground has been broken for a box factory 
at Grafton, W. Va., under the management ol 


Kk. R. Glenn; committee 


appointed to buy 


company organizing: 

machinery 

Ilarbor 
Metal 


Chicago, 


Benton 
the 


efforts of the 


Company, 


Through the 
(Mich.) Development 
Sectional 1 


urniture Company, of 


will move its factory there 

The Atlas Slete Company expects to build 
a factory in connection with its quarry at 
serlinsville, Pa A channeling machine is to 
be put at work in the quarry 

\ considerable part of the plant of the 
Sloat & Greenleaf Lumber Company, Water 
town, N. ¥ including its sash, blind and 


planing mill, has been burned. 


The “Old Clement’ marble mill at Center 
Rutiand, Vt owned by the Vermont Marble 
Company, has been burned. It is expected 


the mill will be at once rebuilt 


Colonel W has re 
telegram 
EF la., 
ing mill and dry kiln were saved. 


West, of 
that 
has 


Valdosta, Ga., 
large 
burned 


sawmill at 
The plan 


ceived a his 


Summertield, been 
issued 
Bond, 

that 


A Wilmington, Del., permit has been 


to build a machine shop for William V,. 
$1,375. It is 


at a cost of understood 


are to be manufactured there 


tools 

Alfred Ruegg, who lately resigned as super 
intendent of the Shamokin (Pa.) Silk Mills, 
has purchased property in Binghamton, N. Y., 


and will start a mill there in April 
Clarksburg, W. Va., hopes to get an Ohio 


there. Thomas 
negotiating 
for that place. 


concern to locate a big pottery 


i Brady, has been 


with a 


promoter, 


view to securing it 


The Laurens (SS. C 
is stated to have let 
building, to about 


to the education of the children of operatives 


) Cotton Mills Company 
the contract for a 
$10,000, to be devoted 


school 


cost 


kx. R. Mason, clerk of the United States 
Cireuit Court in Des Moines, Ia., and his 
brother will rebuild a flour mill at Bentons 
port, la., which was recently destroyed by 
tire. 

A. H. Black, from Findlay, Ohio, general 
anager of the A. Hl. Black Company, is erect 
ing shops at Independence, Kan., for con 
struction of oil, water and fuel tanks and cis 
terns, 

It is stated at Dartha, Va., that the 


questo River Lumber being or 


Company is 


ganized with a capital of $15,000 by Burdine 


Webb and others The mill proposed will be 
60x90 feet 

The Newark (N. Y.) Board of Trade is in 
communication with Harry R. Drake in re 


manufac 
erection of a 


for the 


the 


gard to equipping a factory 


ture of egg carriers and 


paper mil 
Will 


has 


stated at 
Sadler, Jr.. of 


It is tjovlestown, Va., that 
Trenton, N. J., 


Yardley Bridge 


iam | 


stock of the Com 


ought the 
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pany, and specifications are being drawn for 


a new steel structure. 

The Hampden Stove & Range Company, or 
ganized with $100,000 capital stock, is start 
ing to build a plant close to Kansas City, to 
manufacture and under a pat 


ent of W. R. Hampden. 


stoves ranges 

It is proposed to develop the kaolin deposit 
of Fayette County, Tex., for the manufacture 
with the 
and Dr 


connected 
Grimshaw 


Among those 


Col. S. G 


of pottery 
enterprise are 


Bb. F. King, of Houston. 
(. H. Fisk, of Detroit, Mich., is the pro 
moter of the Great Falls Power Company, 


McMinnville, Tenn., recently organized, which 
land 
power plant 


has acquired which it is proposed 
to build a big 

The J. G. Earhuff 
St. Paul, Minn., 
Wick, of Chicago, 
there It is thought 


upon 


North 


Peter S 


organ factory, at 


has been sold to 


who has an organ 


that 


factory 
probable the St 
will be enlarged. 

The Ed. H, Tkarrell Sash & 
Ifouston, Tex., will build a 
Itarrell will 
buy 


aul plant 
Door Company, 
Mr 
ist during the holidays to 


box factory 
come E¢ 
proposed also to en 


plant 


machinery. It is 
large the company’s present 


The Pioneer China Works, of Graniteville, 
Ss. C., have applied for a charter. It is pro 
posed to utilize the kaolin deposits of the 
county. CC. B. Willis and W. A. Giles, both 


of Graniteville, are the ineorporators 

The Albert Dickinson Company, of Chicago, 
has started to build in Gurney Park, at Min 
Minn., a rather, ele 
$40,000: a 


neapolis, seedhouse, or, 


vator, to warehouse at $21, 


cost 


000 and a powerhouse to cost $19,000 


» F fabbitt, 
New York city, 
Granton, North 
erect 


the 


the soap-making 
has purchased S7 
Bergen, N. J. It is 
the 


concern, 
acres in 

the in 
and 


site 


a big factory on 
New York departments. 


tention to 
consolidate 

J. bE. Dunn, of 
St. Louis, and L. 
secured control of 


Oklahoma City, Ok., and 


Iloward Lee, of Texas, have 
a townsite and valley lands 


in southern Pottawatomie County, Oklahoma 


A cotton mill will be put up at Romulus 

The Williams Drop Forge Company, a new 
concern, is establishing a plant at Scranton, 
Pa. It is capitalized at $50,000. The presi 


dent is Alfred manufacturer, 
and W. J. 


Syracuse 


Ilarvey, a silk 
Lewis is secretary and treasurer 

(N. Y.) 
negotiating with a corporation for the estab 
lishment there of a plant consolidating three 
watch case factories and two watch movement 


Chamber of Commerce is 


firms It will employ between S800 and 1,000 
men. 

Cc. H. Michael, a fanning mill manufacturer 
of La Porte, Ind., and R. T. Van Valkenburg, 
of that place, have been in Nashville, Tenn., 
with a view to locating works there for the 
manufacture of various sorts of wooden 


goods 


The Artistic Bronze Company, Morris ave 
nue and One Hundred and Fifty-fifth street, 
New York city, has let contract to remodel 
building at Norwalk, Conn., for use as a 


bronze New machinery will be in 


stalled. 


factory 


A Cleveland (0.) company, of which L. ¢ 
McLeland is general manager, has been in 
vestigating Oberlin, ©., with a view to locat 
ing a plant there to make a new adding ma 
chine, The local Board of Commerce is in 
touch with the matter 


A new industry, to be known as the Orleans 
Boat & Machine Company, is located in West 


Derby, Vt. Its object is to build steam, gaso 


line and rowboats, engines for both steam 
and gasoline launches, and to do repairing 
outside the boat business 


Ind., 
heating 
Mathis 


Laporte, hopes to secure the ventilat 
ing and 


plant of 


manufacturing 
Chicago, which 


equipment 


Bros., of now 
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men, but which would 
The proposed build 


about 100 
ultimately employ 500. 


employs 


ing would be 500xT5 feet. 

It is stated at Fredericton, N. B., that the 
Scott Lumber Company has decided to erect 
a large shingle mill in addition to the Vic 
toria mill. W. J. Slipp, president of the 
company, has returned to the scene of his 
lumbering operations in Quebec. 

The Meade Manufacturing Company, capi 
tal stock $25,000, to make mining tools, is 


expected to establish a plant in Wheeling, 


W. Va. Among the incorporators are J. W. 


Adams, W. J. W. Cowden and D. A. Smith, 
of that city, and C. A. Meade, of New York 
It is stated at Jacksonville, Fla., that the 


Southern Turpentine & Paint Manufacturing 


Company proposes to build a factory. The 
company has recently been incorporated with 
a capital of $30,000. E. E. West is presi 


and D. G. MackKethan 

The Nickel Magazine 
ing Company will 
at Mineola, L. I., N. ¥ 
cently 


dent, vice-president 


& Storiette Publish 


establish a printing plant 


The company has re 


with a capital 
Thos. J 


the Board of Dire« 


been incorporated 
Isaac A 


Cushner are in 


$50,000, Snee and 


Meyer B 


tors 


Levy, 


a.) 


been 


Rawhide Manufactu 
incorporated w 
The 
Chittenango ; 
manager, J. A. Anderson. The ¢ 
secure a factory at for the 


The Syracuse (N 


t} a 
I i 


ing has 
capitalization of 


Irancis Hi. 


Company 
$25,000. president is 
Gates, of general 
ompany will 
once manufacture 
of rawhide articles. 

the Evansville and Chicago ex 


Southern Indiana 


As soon as 


tensions of the railway are 


completed—and it is the intention to have 
them in operation within twenty months 
the general shops will be located in Terre 
Haute, Ind., and they are prophesied to be 
the largest railroad shops in the State 
Papers have been signed for the organiza 
tion of the Etowah Manufacturing Company 
with a capital stock of $80,000. Samuel 
Rogers, of Anniston, Ala., is president The 


has acquired the land, buildings, ma 
the Meklan 
and will start it up 


company 


chinery, ete., of wagon factory, 


Gadsden, Ala., 


It is stated that plans have been made at 
St. Paul, Minn., for improvements at the 
Northern Pacitic shops in Livingston, Mont 
that, if carried out, will cost about three 


include 


boiler shop, 


million dollars They 


machine shop, car shops, 


quarters of a 
a new 
blacksmith shop, storehouse and power-house. 


Marion, Ind., hopes to land three new fac 
tories Isaac Ferguson, a local real estate 


man, has been in correspondence with a crash 
and 
Dubuque, Ia.; a farm implement 
Blaine, of 


towel grain sack manufacturing plant of 


plant owned 


by George FE Toronto, Canada, and 


the Montgomery Piano Company, of Brook 
wm. BM. Es 

The motor works on Plank Road street, 
Towanda, I’a., are now under charge of A. ID 
Spencer, of Monongahela City, Pa., and a new 
company has been formed with G. W. Kipp, 
president; U. M. Fell, secretary. It will get 
the works in order and manufacture automo 
biles and gas engines, also do general repair 
work in electric lines 

The Union Sandstone Brick Company, ot 
Lafayette, Ind has been organized with a 
eapital stock of $30,000 and will build a fac 
tory Db. D. Jacobs, a local merchant, and 
ex-Mayor Noah Justice, Fred Meyer and 


George A, Jamison are the local members of 
the Board of 

rank Ne 
mmittee, 


the 


Directors 

Jr.. chairman of a manu 
Birmingham, Ala., late 
steel casting 
a capital stock of half ot 
been subscribed Mi 
was expected in Bir 


son, 
facturing « 
ly reported location of a 
with 
which had 
McWane, the 
mingham 


plant $50,000, 
already 
promoter, 


shortly, to select a site 
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Apparatus for Leveling and Lining Shafting. the advantages of that method over the The plumb \ f 
In our issue of October 22, 1887, we cruder methods usually employed. It is equipment and is a very superior rtic] 

published an article giving details of the not only done much more rapidly and eco \ new feature it poss : 1 ving 
method and apparatus designed by the late nomically, but the greater accuracy with larger portion hexag 1 of round 
Chas. A. Bauer for lining shafting, and which the work is done goes on paying and so when laid dow: lank 
we now illustrate an apparatus which is a dividends in decreased friction and loss of scaffolding it will : 

power and in lessening of wear. promptly rolling off and falling to th 

The apparatus we now illustrate has at The entire apparatus is, we thinl ry wel 

the top a hook, Fig. 1, which is passed - ; 

over the shaft, as indicated, and on the e 

straight portion of this hook are two slid 

ing jaws which are so set that the shaft 

will just pass between them. Set into the 

face of this hook is a commercial 6-inch 

steel rule which facilitates the setting of 

the jaws, and they are of course so set 

that the tubular portion of the hook or 

leveling rod is centered vertically unde 

the shaft. Within the outer tube, which 

is about 1 inch outside diameter and nice 

ly japanned, is another tube, and insid 

this a third tube, these being arranged a la 

telescope slide and clamps being provided 

so that the length or distance from the 

shafting to the target may be anything de 

sired from 4 to about 10 feet At the | 

lower end of the third or inner tube is a 

swiveling head to which the target is at 


tached, and knurled nuts at this point give 
means of adjusting the sighting point of 


the target to the exact hight of the transit 





or level sighting line 


The target is a brass plate ~ inchs 
diameter, on the face of which is a recess 
milled for the rec ption of a second com 

— — “Fs ie a , 
mercial steel ruie, Which mM this Case iS 


vertical and can be moved vertically and 





clamped in any desired position with ref 


erence to a line drawn upon the target 


\t the center of this scale is a very small 
hole through which the light of a hand 
flash lamp may shine to form the sighting 
point. The slot through the target at the 


right of the scale is provided with a single 


thickness of white cloth, which permits 
enough light to pass through it to help in 
finding the target in the field of the tele 
scope 

The object of providing a vertical ad 
justment for the rule on the target is so 
that when passing from one diameter of 
shafting to another in the same line, as 
sometimes happens, the scale can be 
moved up or down just half the difference 
of diameter and the sighting point thus 
be kept at a constant hight 

The target is readily detached from the 
rod, and may then be placed upon the 
small standard, Fig. 2, which has at its 
base a V adapted to go over the shaft. 





The standard is tubular and the wire 











(about 144 inch diameter) may be adjusted 














and clamped at the desired hight. The FIG. 2. GAGE, TARGET AND PLUMB-BOB FOF 
J target fits over the wire as shown (rear LINING SHAFTIN( 
FIG. I. APPARATUS FOR LEVELING AND view of target) for leveling lines of shaft 

LINING SHAFTING. ing that may be near the floor, or, with designed for its purpose, at dd made in 
the target removed, the V and wire form superior manner, by Wyman Eaton, ot 

levelopment of it and is very highly per- a sort of length gage or caliper with which Dolgeville, N Y., who is a builder of ma 
fected. the shaft may be made parallel to a line or chinery there and writes us that he ha 
For those who have lined and leveled wire stretched at the side of it. Two dif- had an equipm« f tl kind in use for 
shafting with an engineer’s transit and ferent lengths of wire are provided for several years, with so much satistaction 
level it is unnecessary to say anything of this purpose that he concluded to make them for other 








Isis 
Tubing a Condenser. 
JOSEPH G., HORNER 
| feu llustrate the method of 
rface condense! It is one 
for mall compound ho mtal 
engin hy ription appli 1 the 
t ig up of condensers of 
ig how the bod igh) 
| ( n It has a foot by 
| ed i foundation ston 
I is d two ends for inlet and 
f oth e and having end 
ndicates one of the tub plat 
etal, through which the 
( f es pass and in which they 
re by ferrules or glands The 
( ! re secured by through bolts 
nd nuts; the tube plate has a center bolt 
fron the other and studs and nuts 
( ni p i 
In the is f ingle condenser, the 
hic fc bolts and tubes are marked 
out by hand—that 1s, they are not drilled 
templet vould be the case in boiler 
ube plate f standard size. The pitch 
if the bolt holes, and of the holes for 
tub een in the end view, Fig. 2 











t uM 
N ND ELEVATION OF CON 
DEN 
( ( ec pl ( Fig 3 Lr 
both plates ar 
hip ecthe nk he small holes fot 
le p ge of ubes are drilled, after 
ger hole for the ferrule 1s 
te ( The counterbore, which 1s 
t the pping size shouldered so that 
l le drilled to the proper 
depth the shoulder touches the face of the 
ay plate 


The tapping of the holes is done with 
tap, Fig. 4, which has a pin to fit in the 
small hole. After tapping the tube plates 


they are bolted up in place against the 


ends of the barrel, the joint being made 
with oil and thin red lead. The central 
bolt is inserted and screwed up, and the 
tubes are then put in and secured. Two 


men, or a man and a boy, are required, one 


at each tube plate \ rod or bar a few 


longer than the tubes is thrust 


through each tube in succession, projecting 


inches 


out a few inches beyond each end. One 
man pushes a tube through his end, with 
the rod inserted, and the helper at the 


other end receives the rod which is thrust 
through the corresponding hole at his end 
of the condenser; then, by means of the 
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} 


rod, he adjusts the position of the tube 
until it enters the plate Without some 
such dodge, the man at the farther end 
would have to guide the tube into the hole 
of the plate farthest from him, which 


would be well nigh \fter the 








FIG 4 


CROSS-SE¢ 


CONDENSER 


insertion of al this manner, 


he ferrules are packed and screwed in 
The packing consist f cotton tapes, 

ibout 18 inches of which are required fo 

each ferrule. rl ipes e satu ( 
nseed oil, and twisted d laid round 

1i¢ wottom of the | ( care ) g LiK¢ 

» « hem in the sa dire 1in whi 

he ferrul ve rewed in Phi 

tane I¢ ] ( | iE et 

ving ar ns of np 








danas 

| 
Ss i 
4 ‘ Pee | 








|. 
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FIG. 3. TUBE PLATE WITH TUBES AND FER- 
RULES IN PLACE. 

tool like Fig. 5. The tool is made of a 


flat steel strip with round end to serve as 


a handle, while the other end is shaped 


hollow to go in the hole. 
The ferrules are turned in with a screw- 


driver, and are forced down upon the tapes 
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reasonably tight—that is, about as hard a 


a man can well turn a screw-driver. The 


rewed in consecutively, a 


row at a time, not haphazard, so that non 
shall b omit l and ¢ ise leal ige¢ Phe 
screw-driver | central pin which fit 
nto the ho th ferrul ind oO keep 
self ( t any risk of slippi 
sidewavs and wasting time 

In the older condensers wood ferrule 
were much used They were made of 
willow and saturated with linseed oil \s 


long as the condenser continued in use the 


tubes were tight, but after disus« ney 
leaked, and there was no way of making 
The [ 


rv cheaply on aut 


tight brass ferrules used now 


them 


are made v¢ ymatic screw 
machines 
Bath, Eng] 


and 
New Conditions in the Machinery Business— 
Must the Locomotive Go? 
BY H. H. LANE. 


Great changes which revolutionize cer 








tain lines of business sometimes come so 
gradually that we do not fully realize the 
‘in, 
oo — 7 
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imert 


FIG. 5 


rAP AND TOOL FOR LAYING PACKING. 


magnitude or importance of the change un 
til the transition period is passed. There 
is probably no one other cause which will 
affect the machinery business in the next 
the 
power; that is, the substitution of the elec 
belt 


ten vears so much as use of electric 


tric motor for the steam engine, the 


or rope drive or the locomotive. Possibly 
the editor of this paper, as well as many 
of the readers, will feel that this 1s a sub 
electrical 
the manu 
but if we 
effect of 


these new conditions we shall probably find 


ject which concerns only the 


press and those interested in 


facture of electric machinery ; 


will consider the far-reaching 
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that a very large proportion of the readers from a belt-driv la y usine twenty r 40 mil I 
and advertisers of the AMERICAN MACHIN- seven electric n i very considerable 
ist are affected directly or indirectly by saving in power was obtained, although | ravel 75 or & 
them cannot give the exact fgurt In it 
It > aly nece ssary ) \ { i a very gre g ‘ \ 1 ‘ 
the machine ol builde f da who ng t ‘ g | \ 
wishes to ge t fron even to keep mu f ] é fting. 
his place in the procession, must be pre-_ this lead us to b t ‘ 
pared to furnish many of his machines tions must largely f 
electrically driven; and this does not mean pulleys, shafting, belting | 
hat he can p Ip coup] f ickets mis O 
somewhere o1 ( c t | e ¢ , 10 
1 Moto! n l elt to g pu de n l I ¢ ri r ri () f , 
ey There are many such t on the ntershafts, whi \ ff si 
market even yet, which remind o f tl variable speed n \ give good \ | Ik | 
tad-pole which is neither pollywog nor efficiency under a wide rang f speed gel 
frog They seem to have acquired the legs Wwe might go o1 ult t ndefimitely t motive 1 
f a frog, yet still to have the tail and hal cite the demand for such items rawhide found to be a su f r for moving 
its of the pollywog. No doubt the rapidity pinions, silent chains, heavier and mort rs Che fact that d wv paving 
with which the demand came is responsible rapid gear-cutting machines, electric hoists, dividend 
for some of the abortions which have been magnetic clutches, magnetic chucks, etc., vould be 
sold as electric driven tools. This state all of which have beer needed to fill the to electr 
of the trade has largely passed, and there new conditions wl h have ariset defer tl ng unt nal tv t 


are manv machine tools now on the market The above remarks all dwindle n ng handle t traf y steam powe 





which show that they have been carefully significance compared with t change npelled t 
designed, and the motor, instead of having brought about by elect: g] 
the appe ice of 1 excrescenc tumo 1 hes ‘ 
caused by acciden r disease oral we v t \ tew ] ( 
ind vital part of the design go, while tl 

\ long articie mig be w ( d I ( 
tric driven ( ( y of pl g 

singe then not ) f \ g < 

S ( Howe | elg 

vo ( | ne e g 
1 } ) 1 G $404 "| 

in r ne C 

.. ] . " fif 
g g | oO OWE I 

cing f oO oh | 
po 
gene W ( ) t ( 

: : ' lad 

) f $ 
generat S 110 t 
powe! 30 per « rf ( 
power of tl d cas t \ ) 
many of the larger tools were for heavy ad n vears ago tl rst su f 
punching and shearing, which is in a sens¢ car Ww perated \ dert eve \ | 
intermittent work, even when the operator opment has taken place in that tin \ trathic, 1 
is constantly putting work gh the ma e wi velieves Q P 
chine. Another plant, which was very pared with what will take | n tl ! New | 
nearly a duplicate, gave equally good ri next decade. Many will smil t] | \bout eight ! Q meone (St 
sults. this does not of course prove that that the steam lox motive wil « supe! phen n, W nt t V« | the idea f 
70 per cent. less power was required to  seded by the electric motor or the electric putting a er on wv Is, fa 
drive these tools electrically than would lly operated train; and vet such a condi engine n the rt f it nnecting 
have been required with individual engines tion is certainly and surely coming. When ngine g 
or belt drive; yet in this case it would have electric cars were first introduced, our ut vhole apparat propel itself along 
been impossible to reach these large tools ban trafic was almost entirely dependent tramway, nd whet eeded in mal 
with belt drive Not only because they on horse cars, except in a few cases where ng a speed of 8 or 10 mile n hour, not 
were scattered over a large floor area, but at great expense both for installation and only taking enough fuel and water along 
because the entire shops were covered by maintenance, the cable car was in use An for | needs but lit veral good 
large traveling cranes constantly in motion enormous field was open and more that vagons with him, he mat l a new era 
to keep these machines supplied with mate- ripe for this new field of transportation nthe vorl progere Had anvone 

} 1 ¢ 


rial, and to have driven the larger tools In a _ single year 200,000 horses were then said e wil lay build 
with steam engines attached to these ma emancipated from the street car service. monster weighing 100 tons, put on a re 


1 ; 1 1 j 


chines, and the smaller ones in groups with and in civilized countries the horse car  versing gear and forty other attachment 


other engines, would undoubtedly have re- no longer exists except on several lin with a multiplicity of rods, valves, leve1 
quired more than twice the power which is in New York city \s the demands of and the recip: ting parts, projecting the 
now used with electric driv« In another irban traffic were supplied it was a short enormous 1 cross the country at 


case, where a plant which covered a large step to suburban, until now in many local peed of 70 or 80 miles per hour,” he 


block four stories high was changed over ities one can ride on an electric car for 20 would not likely have been allowed to re 








1820 


and when we look at the 
with 


main at large; 
records of the steam 
rarely an accident from failure of the ma- 


locomotive, 


chine itself, it is truly marvelous. 
But what of the future? While I write 
this a press dispatch comes from Berlin 


tating that the experiments which are 
oeing conducted near there, have resulted 
in the successful running of an electric 
car at the speed of 125 miles per hour, 
while a technical paper before me states 
that a steam turbine of 6,000 kilowatts 


capacity is running in another place on 
1514 pounds of water per kilowatt hour. 
Is it possible for the locomotive with its 
enormous dead weight, its great number 
of reciprocating parts, its many joints and 
wearing surfaces and its high fuel con- 
sumption, to stand up in competition with 
a plain revolving armature driven by cur- 
rent generated by a great top spinning in 
a case free from all reciprocating motion? 
No joints, no 
much less to build and install than a good 


levers, a machine costing 


reciprocating engine and producing elec- 


tricity at the lowest cost yet known. I 
would answer very emphatically, ‘No.’ 
The locomotive must go. Its doom is 


soon this will come to 
You say that the 
enormous cost of equipping a main trunk 


Just how 


sealed. 


pass remains to be seen. 


prohibitive. 
the 


line electrically would be 
Would it? 
If so, 


equipment now in use? 


cost ? 
the 
The locomotives, 


Have you figured 


have you figured the cost of 


their maintenance, the coaling stations, the 
fuel, the cost of storing and handling it, 
water towers, water troughs, and all of the 
expenses connecied with the steam equip 
ment? If so, the cost of the electric equip- 
ment may not stand out so prominently 

We cannot stop here to discuss the rela- 
tive merits of electric locomotives against 
multiple units handled by a master con- 
troller, or whether it is possible to bring 
the high tension alternating current into 
our train, thereby carying our sub-station 
with us instead of planting it along the 
track. One thing is certain: the day has 
come when it is absurd to carry the power 
house and all its accessories around 
with us. 

Now what does all this mean for the 
machinist and his employer? Because we 
do things electrically are they going to be 
out of work? Did the invention of the 
sewing machine cause all the seamstresses 
to starve to death, or the self-binding 
reaper cause a surplus of farm help? Not 
a bit of it. Besides, who build the electric 
apparatus? Are not three-fourths of them 
machinists ? 

We are entering on a great revolution 
time when 
the machinist and his product will be in 
greater demand than ever before. Like all 
great changes it will pinch a little here 
and there; but the general result will be 


in the machinery business: a 


for good. Some have already prepared 
for these conditions and are ready to reap 


the benefit. Others will not awake to the 
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new order of things until the demand for 
their goods, or their labors, is gone. Where 
do you stand in the procession? 

Manufacturing a Sheet Metal Shovel Handle. 

BY W. W. PATTERSON. 

The sheet-metal shovel handle, Fig. 1, is 
an interesting and difficult piece of work. 
It is made of common block sheet iron .045 
inch thick, cut obliquely across the grain 
and not annealed from the first to the last 
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FIG. I. A SHEET-IRON SHOVEL HANDLI 
operation Fig. 2 shows a blank for a 


handle and a section of the scrap; it is 
not necessary to show the dies for this 
Operation. 

In the second operation the blank is 


pierced with four holes and a beginning 
is made in turning the edges which lock 
together, forming the socket. Fig. 3 shows 
the blank after this operation, and Fig. 4 
shows the die. 

A is the cast-iron die bed and C the 
tool-steel forming die. HH and GG are 
tool-steel bushings set in for piercing the 
four holes. aa are sheet-steel gage plates. 
B is the cast-iron punch block, D the tool- 
steel forming punch; JJ are the tool-steel 
piercing punches, and FF are strippers 
held in position by the rings E fastened 
as shown. The strippers are backed by a 
circular piece of shown. In 
operation the blank is placed in the set 
edge or gage plates aa, and the stroke of 
the press the the 
blank and the down 
and into the die at cc 


rubber not 


pierces four holes in 


forms fan-like part 
and dd, concaving 
one side and forming the edges of the 
other down sharp at right angles to the 
blank. 

From this die the partly finished blank 
goes to the die, Fig. 6, and is formed as 
shown in Fig. 5. JD is the cast-iron die 
bed and C the tool-steel the die C 


being milled out deep in the center and 


die, 


recessed at bb to allow the lock edges of 
the blank to enter the die. A is the cast- 
iron punch block, B the tool-steel punch, 
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E the shedder pin, f a coil spring held 
down by the collar e, the shedder pin be- 
ing actuated by the positive knock-out on 
the press. The arms of the blank are now 
in U-shape and the socket is partly formed 
ready for the lock-forming and closing 
operation. 

The result of the 
shown in Fig. 7 and the die for it in Fig. 8. 


next operation is 


The semi-finished handle, Fig. 5, is placed 
in the die C and the descending punch 
forms the long arms over the arbor shown 
in broken section Fig. 9, and also forms the 
socket part around the taper plug, Fig. 10. 
The arbor Fig. 9, of which there are two, 
and the taper plug, Fig. 10, were fastened 
in a toggle mechanism attached to a sepa- 
that the l 


operator could 
with 


rate bolster, so 


them one movement of a 


re-insert them 


remove 


lever and with the return 


movement. 
Leaving this die the handle goes to th 
lock-forming dies, Figs 


two succeeding 


12 and 14, which are held the same as 


Im t he 
aimost the 


the one preceding and are of 


same design, except that both halves of 
the die are made in two pieces, the handle 
being formed the same as in the preceding 
die, only that the arbors 


used, the one shown at Fig 


Fig. 9 are not 
10 being still 
used to form the lock and complete the 
socket. 

It was found necessary to make three op 
erations of this forming to prevent the metal 
the of the 


where the 


from breaking at curved part 


and socket, metal is 


drawn and becomes highly crystallized 


arms 


now 
the bending die, Fig. 15. This is 
posed of the cast-iron die bed D, the tool- 
stud J, 


goes to 


The handle, as in Fig. 13, 
com 


steel die ( 
two washers H H, nut K and rubber cush- 
ion J. 


bb, which in turn rest on the washer H 


’, jumper G, taper plug F, 


The jumper G rests on three pins 





Se {ed 


cL 





J 
F dé 
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FIG. 2. BLANK AND SECTION OF SCRAP. 


held up by the rubber below. The jumper 
is worked out to allow the socket part of 
the enter the 
taper plug F, the rest of 
made a tight fit around the curved neck of 


handle to and drop over 


jumper being 
the handle in order to prevent the same 
The tool- 
steel punch B is worked out to conform 


from breaking and collapsing. 
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to the shape of the die and jumper with 
the handle between. The down stroke of 
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FIG. g 


FORMING SHEET-IRON 


the press forms the handle, *as shown by 
Fig. 16. 

From this die the handle goes to the 
bending device shown by Figs. 29 to 32, 
where it is bent into the shape shown in 
Fig. 18 rhe lower part of the device is 
composed of t 
teel jumper B, 


by the two slides C, which work in suitable 


he cast-iron bed A, the tool- 
3, two concaved rolls D held 


slides at an angle of 15 degrees machined 
in the bed A, their rear ends resting 
igainst two pins held up by the spring E. 
The jumper B, into which is inserted a 
taper plug, rests on three pins and is free 


he action of the 


1 
tl 


to slide up and down with t 


press and the rubber cushion F. The punch 





has one-] C hinged as shown, to allow 
the handle to drop free of the punch on 
the up stroke On the down stroke the 
hinged half comes in contact with the 
tool-steel finger E which holds it up in 
place while the work is being done In 


1 
} 


operation the handle is placed in position 
on the jumper B; the down stroke of the 
press brings the punch in contact with 
the handle and jumper and the rolls, be 


ing held against the handle by the springs, 





~™ 
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Housatonic Company's works, Walling 
ford, Conn., ard are now in use in Ohio 

I tested some of the handles after the 
tools were made, and they sustained a 
dead weight of 600 pounds without giving 
way, but collapsed at 650 pounds, the frac 
ture occurring at the highly crystallized 


1 ° 1 


neck or curved portion of the socket 


Poor Rules in Evening Schools. 

It is an unfortunate fact that some 
teachers and directors of evening schools 
have kindergarten ideas, and they treat 
young men as if they were small children 

In a class of a prominent institution the 
young men were told by the teacher that 


h other while 


they should not speak to « 
at work! The result is that hardly a pu 
pil likes the instructor, although he is a 
thorough workman 

This is in direct contrast to another 
class in the same institution, where tall 
ing is not only allowed but encouraged by 


the instructor, as the interchange of ideas 


large part of the course consists of le 
tures, and never has the instructor been 


interrupted. He treats the young men as 
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gentlemen, and therefore is accorded re- fits between them, and carries on its per- workshop machinery, 90 per cent. of the 
[ attention, while every student iphery a spur gear with which the slewing drill steel, 98 per cent of the wire rope, 
n pinion meshes. Upon starting, stopping or 95 per cent. of the cams and cam shafts, 
In another school the silly rule is in reversing the slewing motion, the middle go per cent. of the economizers, 75 pet 
sue that no student shall leave before ring will slip, relieving any excessive strain ¢ f the direct steam p QO7 per 

{ osing time—9.30 P. M. In the draw n the gearing cent. of the centrifugal pumps, 90 per cent 
( the students are not even al I} \lden ab rption dynamometer 1s ft the Cornish pumps and 1 electric 

tway their instruments be ed page 979 of K Pocket ichinery, 83 per cet g 
fore t ) say, if a young B id extended descriptions with illus | 72 per cent. of s. In gene 

f e drawing, and the tim ive peared he techni ! g stores g 1 sup 65 p 

t 1 new one, he must f 1 nuts, 8o f 
! met 1 9.30 P. M e are many positions in which a slip e lt ( 50 per ( 

fore n pu em away! Is it any ( ecessa n ! 75 per ¢ f the eng g 

tl tl cl ; not very popu nearly ) ng es 
GVaAlVal zed ré 1 Ss 
\ny voung man, who is earnest enough ¥ upplied from Eng same S 
to seek an education at night after a hard -—=> apply to railroad and tra y l 
dav’s work, resents being treated as a In this connec 1 I should | 

child. Very likely the falling off in at he statement of the Britis n 
tendance in a large number of evening - i who was sent out to South Afr the 
schools is due to this cause, and educa London Board of Trade to inquire into 
tors had better examine their own short the condition of trade there. Writing about 
comings before asserting that the major : boilers he says: ‘The quality of British 
ty of young men are shiftless and too lazy made boilers compared with American and 
» go to school.—Self-Education for Me : with some German is simply overwhel 
chanics f mingly superior, and this predominance 


em _ has every appearance of being well main 








Applications of the Weston Washer Brake. , T tained. For some reason or other, excel 
BY A. D. WILLIAMS lent as are their productior n many othe 
The principle of the Weston washer branches of engineering, the b ft Amer 
brake is adaptable to a great many uses can boiler makers seem quite unable to 
Mr. G. F. Dodge, at page 1518 of the cur grasp the necessity of high- 
rent volume, describes one form of this G. 2. GENERAL CONSTRUCTION OF A sLIp Constructing steam generators for moder 
ike and an application of its principle DRIVI high pressures. Similar opinions are ex 
to a coupling which has a positive drive pressed by experts with referer tl 
n one direction and can slip when run in) mechanism of jib crane pushers, the in pel qualit f Br ) ) 
he opposite direction At page 1177 I dexing drive on gear cutters, etc Th trical machinery, r compre 
have shown two forms of the washer brake general construction of such a clutch 1s) Walker c mpressor being stated t a 
id there are several other modifications hown in Fig. 2, but there are other ways yond compare the be 
1h Use of attaining the same result on similar therefore, be no uneasiness as to tl NOs 
The principle upon which this brake is ines. The construction shown can be driv sibility of the United Kingdom. not onl 
ised is utilized in magnetic brakes, which en by the shaft or the gear, as desired. In holding, but greatly extending its foothold 
have a stationary casing. A tapping device Fig. 2 a is the shaft, b the center, c the in the South African market’ 
used on drill presses, the Grafton slip ring adjusting nut, d the gripping spring, e a Whether American engineers and man 
for slewing locomotive cranes, a coupling m« tal and f a pair of fiber washers, and g ufacturers w iJ! be inclined. whe hev read 
that can slip in either direction and the a geal . . these criticisms. to take them “lying down” 
\lden absorption dynamometer, present he washer eneee brake has a = is doubtful, as statements have also been 
tionary casing and the pressure 1s supplied made at other times that many of the best 


\ d by a helical spring. It is released by a 
t 


7 pumps made in England are constructed 
‘i solenoid which is contained in one of the ; 
: on American patterns 

casing heads surrounding the spring. A a 
It is estimated that as soon as the labor 


thin copper disk is used to clamp the mag Ke “ 
; ; me - 4,  . question is solved some fifty m n pounds 
. netic lag on the breaking of the curren 
; : ed sterling will have to be spent « ng the 
and the next washer is formed of heavy ‘abe, 


ste¢ ] plate 


| ae the Transvaal. The commissioner referred 
to above has a robust optimism that the 











CM MOM LOO: | Foreign Markets for American Machinery. “ph a ge # : 
FIG. I. THE GRAFTON SLIP RING Che British Empire supplies very nearly “eg sae yap ~ 5 Kon 
So per cet f the total imports in South “™!"SCom, espec lies so sina 
ye of the many uses to which the fri \frica, the United Kingdom contributing °! | . 1g (gone tge ¢ a 
tion washer system is applicable 04.4 per cent \nd yet this not thought “ : ae | re 
The Grafton slip ring applied to locomo- to be enough. If England's 64.4 per cent eS er eae gs Be 
tive cranes consists of three superimposed s not an adequate share, what ? In fats wie SrP Ces, rect _— 
gs or washers held together by the spite of an occasional grumble by British ‘“*Y Se! COMSIFMCIiIOn won me @ 
weight of the machine and its load, as manufacturers no one seems able to sug see Magnes : Ce 
—= F . :, rine lower wast er a is gest any practical means for increasing IS and miscellaneous stores rrigati 
formed on the upper surface of the bed- the trad probably because everyone has PUMPS, ee ee ar , 
plate mounted on the car or carriage that as many orders as he can execute. Britain \merican perverse would 
carries the machine [he upper washer does 80 per cent. of the trade in boilers, NOt that the New Zealand Government 
formed on the lower surface of the 8&6 per cent. of the winding engines, 83 has passed a bill providing for a preter- 
frame upon which ali the mechanism is per cent. of the head gears, 56 per cent. ential tariff discriminating against foreign 
1 


mounted. The middle washer or ring c of the mill engines, 79 per cent. of the goods as compared with similar goods 
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Pattern Shop Wrinkles. 
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Speeds of Machine Tools, with Special Reference calculation is just as simple as in example of speeds will thus have gears forming 





to the Correct Proportions of Pulleys No. 1, although rather longer, and it will geometrical progression with a common 
and Gearing—ll.* be shown later that the method is equally ratio equal to the first gear ratio thus: 
. BY P. V. VERNON. ipplicable to the most complicated ar Single 
' , s Gear. ad Gear. 
Example 2. (See Fig. 4.)—For this ex- rangements of gearing peed a d Gear 
; ; : ' ¢ ' I ‘oe 1X 4.44 > 
mple a rather more elaborate type of In this case the countershaft speeds will 1.44 4-44 4-44 
\ 1 1 J | | , Ste | oe “ a ae 11] or I 1-44 19.7 
headstock has been chosen, the conditions be 234 and III per minute, as will be seen 
being to find the correct proportions of by inspection of Fig. 6, being equal to the The above holds good for all arrang: 
gears and cone pulley for a headstock with second and fifth spindle speeds ments planned by this method, no matte: 
two rat f double gears, the cone pulley The largest diameter of cone pulley is how many gear changes may be used 
to have three steps, the largest 18 inches 
| 
diameter, and to be driven from a two- 


speed countershaft Eighteen speeds re 
quired from 4!2 up to 300 turns per min 
ute Phis type of headstock is used on the 
heavy turret lathes made by the writer's 
firm, and is illustrated by Fig. 5. In this 
case the speeds are to vary from 300 down 
to 4.5, and the corresponding range in 
the table should have 18 speeds varying 
1,000 X 4.5 
300 2 


15. 


from 1,000 down to 












































E 
B 
Cc 
A 
E - u FIG. 5. THE AUTHOR'S DESIGN OF HEADSOCK. 
A given as 18 inches. The smallest diam The required data are now complete, and 
+4 > j ~ 
= 18 x 2% the speeds may be laid out as in Fig. 7. 
= D eter will therefore be 34 14.4, Say : pre ce 
300 In the lowest line of Fig. 7 the percent- 
nn ee 14 inches. The cone pulley will therefore age of drop from speed to speed is given, 
FIG. 4. have diameters of 14, 16 and 18 inches. and it will be observed that this is very 
Skeleton fof Lathe Head Stock with two TO DETERMINE THE TWO GEAR RATIOS. close to the 22 per cent. aimed at. If all 
Ratios ol Back Gears. i ounter- By inspection of the range of speeds the figures were worked out to sufficient 
shatt Speeds 234 and 111 a ta ; : 
st per Re above it will be seen that the ratio required places of decimals exactly 22 per cent. 
Arrangement of Speeds : ist GROUP 2nd. GROUP 3rd_ GROUP 
_ tc a ‘ +* — a SINGLI SPEED OR = “ 7 cael eee - 
ist Group, 6{Speeds, Single speed. “manual  olvtGue SrEED LOW GEAR HIGH GEAR 
1G A "a | COUNTER sya 
, r — . . 
2d Group, do. B x Fees. eR 2. FAST SLOW FAST SLOW FAST SLOW 
ry ‘ 
. _ STEP OF CONE 
; Ip ( 
3d Group, do. 7X Fm 97001. | hrieis 
wTeel et eeeLeLTsesee lt eieisis 1 | 2 car. 
; : 3 SPEEDS > ‘i 234 2 142 i11 } 52 41.) 2) 11 
By looking along horizontal line No. 18, ‘ ' Fic. ¢ 
3. 6 
we find that 14.6 in the 22 per cent. column 
is the nearest figure to 15, and gives prob ; : 
7 e ist GROUP 2nd GROUP } 3rd GROUP 
ably a near enough percentage for the pur So | = 
. : Ce ae eenre ae igen SINGLE SPEED LOW GEAR HIGH GEAR 
pose. If a greater degree of accuracy b« EE eeend . : H GE. R 
required, the percentage of drop can be COUNTER-SHAPT nos | : 7” | | : 
; ; e D i ot i lil ZA | 111. rt | toe 
slightly changed to suit, but as the adja - — 
cent columns only vary from each other 
by a difference of 1 per cent., the table will idl bi 2 | 4 2 ; 1 2 a 2 1 1 ; 
be found to fulfill all practical require SPEEDS >> 2.7] 1 17} ser | 40.9) s21] 2 2 
ment - oe s = ri 
The required speed range will then have FIG, 7 fi : 
a drop from speed to speed of 22 per cent., PRELIMINARY AND FINAL SPEED DETERMINATIONS FOR THE CASE OF FIG. 4. 
with 300 as a maximum. 
| 1 o for 4 i) 4 re P 1s j th » TO ortion of ) lc he ol 1 in d t ~ T T Tie SS y 
Plot out the speeds in a similar manner 1° the low gear is in the proportion of would tained. | nec 
the first to the seventh speed. however, to overdo the calculations, 


to example No. 1 by calculation or slid 
much time can be wasted without any cor- 


rule, as shown in Fig. 6 300 : 07.5 $-44 to l 
nS eee ee aia or F ees responding gain. In many cases the gear 
[t should be noted that Fig. 6 has exactly Che ratio for the high gear is in the pro ; ie fe te ; 
> same o ral for as » first e . . " ratios obtainable will introduce a slight 
the same general form as in the first ex portion of the first to the thirteenth speed , 
error, which would more than extinguish 


ample, an extra divison, however, being er 
Be ps ER 300 : 15.2 19.7 to I ee eee wee — 
required for the extra gear ratio. The ‘ the extra accuracy so obtained. In al 
This gear ratio is exactly the square of practical work approximations are permis- 

*Abstract of a paper read before the Man 1g TI 5 ; | PI 
1e 


chester (England) Association of Engineers. the first gear ratio. three divisions | sible, providing that the errors are small 
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nd are known. The gear should be pro- 
yrtioned to give the above speeds as near- 
y as the pitches will allow 


In fixing the pitches of the gears to 


ybtain the required ratio, advantage may 

taken of e fact that a small pitch 
iy be made to transmit as much power 
s one which is larger by increasing the 


converse, Ol 


uurse, holds good also. In the days of 


‘ast gearing this not be done, on 
iccount of the necessity for using stock 


patterns, and also as there was no certainty 
that the 


teeth would take a bearing across 
1eir whole width, the strength being cal- 


‘ulated on the assumption that the whole 
of the tooth 


By making some of the gears in steel, fur 


stress Came On one corner 


ther possibilities of pitch variations ar 
ybtainable with cut gears, and thus it is 
possible in most cases to obtain almost 


exactly the gear ratio required 
(See Fig. 8.)- 


For 


example a design has been selected having 


Example 3 this last 
1 somewhat complex arrangement of gears 
with a view to showing the simplicity of 
the calculations involved and the satisfac- 
tory nature of the speed range obtained by 
the method under consideration, even for 
elaborate machines requiring many gear 
changes. 

It is assumed that it is desired to find 
the correct proportions of gears and cone 
pulley for a headstock arranged to run 
single speed or through any of four sepa- 
gearing. The cone pulley 
the largest diameter 
and driven 


rate ratios of 


to have four steps, 


being 24 inches, from a two- 
speed countershaft giving 40 speeds vary- 
ing from I up to 150 per minute. Fig. 8 
shows the arrangement in diagrammatic 
form. The total ratio of speed range re- 
[ ; a a ae Ist GROUP | 
SINGLE SPEED 
ae 
i ith GEAR 
COU NTERSHAFT 


SINGLE SPEED 











nt FAST | SsLow 
FAST OR SLOW | 
STEP OF CONE | 
| 
> 4 | 1 ‘ 1 
SPEEDS > > 150 132) 1 102.4 & 
, ———— a 
} Ist GROUP 
SINGLE SPEED s aide 
> SINGLE SPEED. 
tsEAl 
( i HAFI 
12 
; - 121 14 
ST ( 
| 
a ‘ { 
> | 2 
> 
| 
PRELIMINAR} 
red 50 to I [he corresponding 
nge in t table will vary from _ 1,000 
1 1,000 
down to 6.66. 
I50 
By examining horizontal line 40 in the 
le we find that 6.7 in the 12 per cent 


column is the nearest figure to 6.66, and 


is near enough for the purpose 
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The required speed range should then 
have a percentage of drop from speed to 
speed of 12 per cent., with 150 as a max 


Plot out speeds, following 


method as in the previous examples (se 




















FIG. 8. 

Skeleton of Multiple Back Gears. Coun- 
tershaft Speeds 124 and 74.4 Turns 
per Minute. 
A B Care equal gears. 
Of Tf a 
ie ae am 
Arrangement of Speeds : 

1st Group, 8 Speeds, Single speed. 
AD 
4 } 


are all equal ratios=2.78 to 1. 


2d Group, _ do. 2.78 to I. 


3d Group, do. 4 ai = 7-74 tor. 














< G 
: A HF D 
th Group, do. — =21.55 tol. 
eal B77" Gs 55 
: ‘ | a ae ) 
5th Group, do. 4 i ; =6otol. 
—°G 
The cone pulley in this example has 
four steps, and the countershaft speeds 
- “@nd GROUP 3rd GROUP 
ist GEAR. 2nd GEAR 
FAST | SLOW FAST | SLOW 
| 
‘ l i i i 
FIG 
1d GROCUI 1 GRO 4 
Ist GEAR 2nd GEA} 
121 i,2 
AND FINAL SPEED DET I FOR TH 
must there! ( i ed ere eing 
no midd p 
The tast count | | D | y fo l 
i (Cc) 
102 
= 150 123.6, 


m4 \Jigo 


Say, 124 turns per minute 


182 
B pe g g g n 
n Fig. 9 \ 
itt | 
fast countershait speed 
ratio of ist and 5th speeds 
124 <> IS 74-4 
; 
| re dian 
$5 given as 24 1n¢ diat 
eter then Dy torm 1 
largest diameter of cor fas ntershaft 
_ juicke eed of cone 
24 X 124 — 19.84 
150 
The cone pulleys will refore have 
steps 19.840, 21.227, 22.614, and 24 inch 
diameter, the diametet ng t 
metical progr: n wit mmon diff 
ence Of 1.387 ( 
In is¢ where he l ) i ( I 
tween the eps f the cor ( 1 
or where the drive is \ t would 
be necessary to calculate the intermed: 
speeds separately, a equal ditferences n 
diameter do not give equal percentage 
of speed chang Che calculatior mad 
as follows 
Let 
1 diamete tr req f drive 
cone 
\ diamete t ri red ep f driving 
1¢ 
a = largest diameter of cone pulley, 
b = smallest diameter of cone pulley, 
( intermediate speed required 
d = speed of driving con 


Chen 


+ Ad 
_ad , of A r. (. 


c+d 
In this, as in all 


a further correction in di 





culations, mete! 
must be made where the diameters vary 
it GROULI +ROUP 
3rd GEAR ith GEAR 
FAST SLOW FAST SLOW 
i { 
| 
i rROLT | 
| 


GEAR GhkAl 


eal ‘ \ ‘ 
t te i t n he 
nay V I I eed é 
1 
nad¢ 
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<ipping, it will be obvious that the cone is taken at a higher cutting speed 


sy inspection of Fig. 9 it will be seen pulley gives the least possible range of roughing cut, but requires less peripheral 
he ratios required for the four sets of speeds, and therefore the smallest step has turning effort, on account of the relative 
the proportions of the first the largest possible relative diameter and lightness of the cut. It vermissible 
‘ e 1 eventeenth, twenty the maximum efficiency. to dispense witl ne ot Q gv 
! th d, pectively | ( . Che drop ft m one step I t] cone finis ne 
— uly ore rw F e next h 1 1 great Whe ng I . 
2.78 y Tt. and worl ‘ end difficult \ ( vevel ( 
2.78, 7.74 1 60 CK I it ug = 
( \ ipl ind \ inde he le p ri d_ finishing he 
I e fi d 1 2 Of a a t mu ilso ave the i now wu ) 
Fig. 10 wit g. 9 \ possible drop from speed to speed, oh-speed 1g fast 
e de d g f speed 1 tl fully satisfies this condition d to finish v : ) | 
ob ed hin very small limits, 6. “The gear ratio should be as high as_ nary steel running at a speed slowet 
nd that the result quite as accurate p ble.” that at which the roughing is don lr] 
required \s the ratios of the vat This object is also attained to its fullest means that with an ordinar he 
rT ets of gears are in geometrical pro- extent owing to the fact that those speeds maximum gear ratio can f 
or yn, the fir gear rat nly need which are driven by belt alone are all at the light finishing cuts, the heavy rougl 
tally be ( ilculated, the econd t] ird one end of the range, and give as little of ing cuts be ng taken with only t fract 
nd fourth ratios being the square, cubs the total range of speeds as possible, per of the power of the lath | remedy 
ind fourth power respectively of the first mitting, therefore, the employment of the the inconsistency two courses appear 
Phe rang ol per ds can be shown greatest possible gear rati open The first is to ] ithe 
graphically by curves, but in this papet \ny speed range is obtained partly by speeded differently for g df 





1 2 1 


the tabular method has been preferred on cone pulley variation, partly by counter ishing, a course which has much to re 


ommend it, especially where repetition 





work is being done The second coursse 
. e 7 
open is to have an extra set of quick 
countershaft speeds for roughing, so as t 
have the high gear ratio alwavs availabl 
for the heaviest cuts With high o¢ 
ratio this necessitates very good gears if 
quick running is desired, but such geat 


can now be made without difficul 


\ partial solution of the high-speed 
question may be to speed up our ordinary 
lathes and fit them witl iiiet running 
or rs It ha frequently hy ] 
the high spe 1 steels re jut mor now 
In proportion to the quantity { 
moved than ordinary steels, but tl han, 


ment is not by any means supported by the 





results of experiments whicl " soa 
before the author’s notice 











Progress With the Union Engineering Building 
Project. 
\s noted in 11 report e = Ni 


FIG. II THE USUAL DESIGN OF HEADSTOCK 


i ] } : | erine r thy 1) ’ 1 Societ \f 
iccount of its greater accuracy, and greater shaft variation and partly by gear ratio. York meeting ot \ y OF 


freedom from suspicion When the cone pulley and countershaft Mechanical Engineers, C. \\ Hunt, being 


° } . , render ) et report ¢ 
llaving now fully described the system, variations are at a minimum it is obvious called upon, rena ( '% ) I 





ind shown its applicability to many dif that the gear ratio must be at its max progress made in the matter of the ¢ 
ferent arrangements of driving mechan mum for the given range negie union engineering building From 
sm, it remains to compare it with the six Fig. 5 shows a headstock designed upon this report the 1 lowing I tit 
conditions laid down at the beginning of the lines indicated above, and Fig. 11 gleaned \ Committe Org ation 
the paper shows a headstock of the same hight of was appointed onsider at port up 

1. “The total range of speeds should be centers, but of ordinary design Com the following 

ihcient for all reasonable requirements.” parison of the cone pulleys with the con 1. To sugg 1 g 

\s the speeds are selected as the first ditions laid down will easily demonstrate title to the land and dl 

ep in the design, it is obvious that this the superiority of the design shown in 2. A method of sup 

ndition can be fulfilled to any desired Fig. 5 ministering the building after p 

xter The method outlined above is applicable 4 Prov n for granting tl ! 

rh peeds should b ufficient in to the majoritv of machine tools intended parts of the building to othet ¥ 

imber.’ for dealing with a wide range of work whose objects and 1 

Che system being applicable to any num for which great variation of speed is re character and which may 
ber of speeds fully satisfies this condition. quired, and it will be observed that the maintenance of the building 

3 “The speed changes should be in effort of the machine oppose d to the cut 4 Provision for conting 
geometrical progression.” ting tool is nearly in inverse proportion ‘the withdrawal of one of t cletie 

This requirement is completely attained. to the speed on a given diameter This is the failure on the part of any one properly 

1. “The smallest step of the cone should as it should be for ordinary work, as the to carry out its obligations 
be as large as possible.” diameter of the work, the cutting speed The committee was authorized to 


\s in every case the various steps of the and the feed react on each other ina regu- sult legal counsel It has held severa 


cone pulley give successive speeds without lar manner. For instance, a finishing cut meetings and has informally consulted 
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consumed 


have been less than the time 

yy the molder in cutting in and patching 
p, with a much more creditable casting 
n the end 

Rather than economizing along this line, 
1 would say see to it that the pattern be 


ich as would make the operations which 
follow as simple as possible, that time and 


labor might be saved in the foundry and 


machine shop. I know of several instances 
where after giving the patternmaker prop 
er time to think, not only of the method of 
making the pattern, but of the work which 
is to follow, he has not only increased the 
output, but has cheapened the cost of pro- 
duction from 10 to, as in one instance, 60 
per cent. 

working drawing, in the 
should be made, allow- 


A full size 
majority of cases, 
ing shrinkage and showing finish on parts 
required. Where the piece is too large to 
permit this, such parts as are most impor- 
tant, or where there is any intricate core 
work, should be worked out in detail. 

This will not only aid the worker, but be 
of assistance to the foundryman, who 
could see where he would like templets or 
test pieces for finding thickness of metal, 
etc. The this is not 
wasted, for during this period he is revolv- 
ing in his mind not only the best method 
of construction, but the simplest way of 
molding, which, after all, is the best. 

Material should be selected with thought 
as to quality and fitness for the work 
required, One of the difficulties the work- 
er will encounter is the tendency of woods 
to warp and shrink, especially in light shell 
patterns. A good plan would be to keep 
on hand a supply of perfectly dry lumber 
f different thicknesses for such emergen- 
cies. However, wood is very susceptible 
to atmospheric conditions, and should be 
kept in a dry place. A rack constructed 
to store the lumber on edge, with space 
between each board, permitting free circu- 
both 


time consumed in 


( 


lation of would be convenient 


and profitable 


alr, 


Band circular planers and 


lathes were built to perform certain func- 


saws, saws, 
tions, and should be used to their fullest 
These 

The 
band-saw, with its tilting table, can be so 
idjusted that may be 
sawed to the line, thus dispensing with 


capacity in shaping the pattern. 


machines are almost indispensable. 


irregular shapes 


much hand labor that would be necessary 


without such a tool. The modern univer 


al circular saw, with its many adjust- 
iments, saves time and material. Staves 
for barrel-shaped patterns can be sawed 
just to the angle without a particle of 
waste It can also be used for making 
butt joints in segment work, by fastening 


i form to the sliding table and using the 


cross-cut sav For roughing out round 
a great help. 


the majority of the 


core boxes it is However, 
in pipe-fitting shops, 
‘ore boxes are cylindrical, and they have 
special machines designed to do this work. 
Where a shop is equipped with a com- 
and a_ fair-sized 


plement of machinery 
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force of men are employed, there should 
be one man to keep the shop tools in good 
condition, otherwise they lose a large per 
centage of their efficiency. 


Letters From Practical Men. 


A Special Chuck. 
Editor American Machinist: 

The enclosed sketch shows another spe- 
cial lathe chuck [see pages 1469 and 1668] 
used for various purposes, such as holding 
small cold-rolled stock, drill rod, etc. The 


Knurl 
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Spindle | f LJ 
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the micrometer contact wit 


spindle in 


the side of the carriage until the requir« 


distance has been traveled. O. Saat 
The Foreman. 
Editor American Machinist: 
The article on foremen at page 170 


written by one of our number, bring 


afresh to my mind some of my visions 


the ideal foreman 

While I have been a member of th 
class for several years, and during that 
time have had opportunity to learn what 











A SPECIAL 


sleeve A, which is similar to the one that 
holds the lathe center, is made to project 
from the spindle, this end of the sleeve 
being turned straight. The knurled nut B, 
which is tightened with a spanner wrench, 
fits this sleeve, thereby clamping the collet 
central with the lathe spindle. FE. J. E. 





Micrometer Attachment for the Lathe. 
Editor American Machinist: 

The accompanying sketch shows a de- 
vice for clamping a Slocomb micrometer 
head to the lathe bed. The inner side of 
the 45-degree angle is left short so that 
the fixture is not unnecessarily high, and 
to be removed from the 
ways of the lathe with the fewest possible 


also to allow it 


a ue ON 


a 











The 


micrometer head is held in place by means 


turns of the knurled thumb-screw. 


= 


of a brass screw, so that it may be readily 
removed if wanted for any other purpose. 
When turning 
shoulder to 


where the distance from 


one another must be very 


accurate, or where a given amount is to be 
the fixture 


faced from a of work, 


should be clamped so as to follow the 


piece 


carriage, the barrel being turned to keep 
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American Machinist 


CHUCK, 


some of the ideal qualifications are, as 
viewed from the extreme points, the office 
and the workshop, and have drawn some 
conclusions of my own, I feel that I can 
come nearer to giving satisfaction to my 
subordinates and perhaps also to my supe 
riors than I can to myself. 

I believe first of all that the one ideal 
quality of a foreman is the ability to un- 


derstand the different elements of the 
business of which he is a part in thei 
true relationships to one another. In other 
words, he must realize that of the two 


principal components of a successful man 
ufacturing enterprise, capital and labor, 
one is fully as important as the other, and 


that with there is 


the capital 


assuming 














THE LATHI 


FOR 


connected an ample allowance of good 


healthy brains, he must also assume tha 
on the side of labor there is an equal 
quantity of the essential gray matter, and 


it is in his province to so perfect its qual 
ity that the shall balance, for 
I do believe that only through the perfect 


confidence in each other of employer and 


two sides 


+ 


employee can the greatest success be at- 


tained. And it is largely through the 
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fforts of the foreman that this confidence He must so conduct himself that his made of sufficient lengt 


made possible. men will respect him as a benefactor, many pieces as can be 

It seems as though it were one of the’ which indeed he should be to them dled in the lathe Che nut near the end 
.ws of human nature that the interests He should give them to understand that is used to clamp the pieces together, while 
f the employer and employee are at vari- he expects that theirs will be looked upon the key in the body d: \ spira 
nee with each other, and while from the’ by the members of the firm as one of the oil groove is cut at the it th 
iture of their relationships this may best conducted departments of the entire end is turned up withi1 dtl 


1 


eem to be true, still who can deny that factory, and this should be done | 


by diplo- 
he success of either side depends upon macy, not of the soapy kind, but of the 
he co-operation of the other? And, _ kind that sees things as they are 
cranting the truth of this last statement, As to a foreman’s remuneration and 


asn’t the foreman a mission to perform? privileges, I believe that real worth does 


Next to seeing things as they are, is to not go begging, and if a person is able to 


able to impart your convictions to live up to the standard of a foreman as I \ 
thers; but if the foreman thoroughly be- see it, he will be pretty sure of meeting \ 
eves, as he must if he is the “ideal,” with due appreciation and will be paid 
hat whatever is done from the office is accordingly BICKFORD 
r the best good of all, he should be able a | 
Y 


intelligently smooth over any seemingly Turning Gear Blanks and Similar Parts in the —r eens 
igh places in the shop life. He must Lathe. is rh | 









































12 I i 
ve able to make his men see why certain Editor American Machinist: am Ne = 
strictio1 vhich may be plac d upon Fig. 1 illus p il lathe mandre ” 
eir actions are for the best interests of and ve d ing h pa “ 
| of at ( f i ( 
| hardened . 4 \ I ( 
’ Z : 
F >| W\ \ | In Fig. 2 ‘ goed 
= — up tor + ning 1umbe bh in 
q} The turret p ed wit 
B » as 
hre 1 f tl P 
a 
° A the T g ( ¢ l 
| 1 
ft S ( ; 
D Lp FIG 1¢ ( l I 
—_— P — — 
completing ‘ ‘ 
the vag “\ ing 
— that projec from tl 
bushing { 9 P - 
4 | end f th mandre 
In order to get the g lifferen 
= settings exactly the same diamete ve em 
ploy nap gave whi ' ept up t 
standard size by the toolroo nd checked 
~ for accuracy at sted time 
FIG, 2 \ detail of the bushing f he tailstocl 
, 17 Oo ] I ce 
LATHE ARRANGED FOR TURNING GEAR BLANK s shown in I 3 | ) G mad 
of cast 1ron nd @ nad t e end to fit 
the business, and therefore for their own as gears, collars, washers, etc lhe man snugly in the tailstock bor (he imner 


good. drel is made of machine steel and turned }.ching H of phosphor bronze is reamed 


Then when it comes to that question of at one end to fit the taper hole = the Gut to fit the mandrel. The tailstock pind 
such vital interest to both parties, namely lathe spindle. A driving pin A 1s fitted In joing removed. the bushing is sl pped into 


prices, he must be able to do two things: ‘ place and clamped with the usual binder 
first, though the necessity for this ought On this bushing the gage, Fig. 4, is made 
G g the gag g. 4, 
never to occur, he must convince the em- Z é a running fit. The gage bod\ of cast 
ployer that it is for the mutual interest iron and the pins J are of hardened tool 














to pay sufficiently high prices that the a steel ground to the diameter required 
workman may be enabled, if so disposed, | the different sizes are stamped on the gage 
» work with a contended mind; and, sec Sn } rings and near the pit he tools in the 
ond, he must convince the employee that —_ —- — post are set to give the desired diameter 
by doing the work at as low a price as is and the gag then turned back so ' 
msistent with a living wage, he is work be ont of the was 
ing for the mutual advantage, since he is The cost of a lot of gear © other 
securing for himself an abundance of em sehaaniets aia duplicate parts is greatly reduced by t 
; FIG. 3. DETAIL OF BUSHING ses 
ployment use of a lathe fitted up in this manner 
Then, again, if it becomes necessary, as_ the shank, as shown, and two carriers B Frank B. KLEINHAN 
continually happens through business com- are screwed into an equalizing plate C 


petition, to reduce the cost of manufac the latter being driven from the face-plate Indexing by Numbers Alone. 

ture, he must be ready to put in his best DV. We thus have an equalized pull on Editor American Machinist: 

energies toward perfecting better facilities the mandrel and there is therefore no Referring to Mr. Hughes’ letter, at page 
for doing the work in hand so that the chance of bending it, as there would be 1640, on the subject of indexing by num 


workman shall not be made to suffer with a one-sided drive. The mandrel is_ bers alone 

































rst, no apparent objection 

iin numbers to designate cer- 

plan all right as far 
doesn’t go far enough 

ild it apply to a sewing ma 

h s90 different styles of 


made? 






















rh 


we 
those 
an id 
how 


ere 


a great 


difference 


in 


ne plate me are I send you 
hie imination a list of part 
for ¢ machine, containing 
( ) alone 
1 p purpe I ume th: 
: \\ ve 1 v, fu writ 

nu { name econd, 
} md 4 third 

iv, a sample, with a tag, containing 
1207 er and ad ( 

What more information can t 
man want It is unnecessary for 
man to have a general card index. His 
ders, being numerical on cards, and div 
ded into sections or classes, are readily 
Ter re Only live orders are kept 
Complete ord re returned with finished 
tock Ronert J). HEARN 

[Th ent comprises 256 pages with 
161 plate f illustrations.—Ed. ] 

The Financial Side of Diemaking. 
| i American Machinist: 

Wi ] ( had rt if good die work 
how nd we hope to see more 
! l IC] ne very essen 

gt me of IOVS te us 

did ( cos I have 

npre Nn l iha 
I ng good di ) 

wi [ have had a 
f experienc oth ends of 

on, having made di 

1) l ash to have die mad 

( [ never got any real sa 

faction rf er, not one-half as mucl 

| It C vhen I stand and watcl l 

wu 
| Soldcred 
B 
/ A 
D 
{merican Machiniat 
FIG. 1 \ CHEAP PUNCH AND DIE 
ice working press and listen to the click, 
click of the dies in operation. 


the cost 


of die work in different places, and I wish 


re possible (and I think it is) for 

who tell us about dies to give us 
ea of the cost of the tools, as well as 
they are made. Many a diemaker 


AMERICAN MACHINIST 


can tell just how many hours it took him 


to make a set of tools and that is all we 
want. The stock cost is an item it 1 
easy to get al 
One day I made a bid of $15.00 on a 
fancy blanking punch and die, only to be 
d by the customer the next day that he 
] id put out the m TOT $7 50 d he got 
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worthless for the 


utterly use they wer 
made for. 

In estimating the cost of press too 
always keep in mind that there is alwa 
a few hours’ work (and sometimes it g 
into weeks) to g hem to working p 
erly. It does n ilways show that w 
mn the tin i ) S ere 








FIG. 2 SOME CHEAP 


ood job, How they did it, I don't 


ag 


too. 
know 


Die work can be done cheaper and better 
I 


in certain cities on account of the numbet 
if shops there making a specialty of that 
class of work There are over thirty-five 
hops in the city where | write engaged 
n small press toolmaking, and I[ do not 
snOW if he ter city to gt gon d die W rh 
aone I price 
One f ie fit things to man 
when | sking the co of a di 
H nany do you wish to punch t 
I ten yo can make i che ip di 
fil ie b in| wi t he \ 
few ousand, and on 
f of wl proper s¢ 4 would 
In Fig. 1 lIown a way to make di 
\\ in off 5,000 ¢ 0,000 blanks of 
good \ k and which can be made f 
ne-half of what g dd would co 
Che dic / made f very thin ( if 
inch is thick enough, and put into 
press ove! the solid di plat LD) » that 1 
canno Zz oO r In using The 
punch # is got out of a piece of 1-16 inch 


or 18 meh stee and S ft oldered to 


on 


the end of punch C; any old punch will do 


that has a end. No stripper is used, 


off the 


square 


the stock being knocked punch 


with a hammer. I know lots of the boys 
will say “That's a Cheap John job,” and 
so it is; but if you have only a few hun 


afford make a 


of tools to do them 


dred to do, you can't to 


$25 set with 


na far 
f dies 


a suspender buckle 


Some years ago I had a firm out i 
Western State send me three sets o 


that they had made for 


They were so remarkable that I had them 


photographed and I send you them in Fig 
2. They beat anything I ever saw in the 
way of cheap work. The piece of match 
and the dress pins will give a comparison 
to the of the the 


punches were intended to be held, I cannot 


size dies How 


as 


say; stuck on to the gate with wax, I 
think, as there are no holes in any of 
them. The punch backs are 1-16 inch 
thick and the dies 3-16 inch. They are 


AND WORTHLESS DIES 


same, and it should be added 


of 


to the cost 


, 11 , ‘ , 
tools, aS Well as aiso the Tisk taken 


the 


in hardening There is one press manu 
facturing company who insert in the bacl 
of their catalog rule for finding out the 


cost of dic 5 of 


almost every size and shape 

which has, however, one important facto1 
blank. I never could get any real inform 
ition from ind one of their salesmen 
told me he « dn't, eithe As a rule 
most of e manufacturers are of the one 
Pp on tha S Detter to pay i -h g pric 
for the t n ww just Ww ey Wi 
st, tl . ive them made by th 
ur, unless the work done in their ow1 

»y and by vn met gardless of 

— 

\ 1 estin ( Ip ved \ o r 
il-working firm told n t cing 
to s the ge and som: 
i ii, ~ 
A 

it ) 
2 hh ) é « 0 
No Strippe No St 
pei 
ee / 
Pd 
: S 
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ime an Mac st 


FIG. 3. COST OF JAPANESE DIE WORK. 


small, $19.00 per set was a fair estimate 
of the cost, and he gave me several ex- 
amples that went far to prove it, one being 
the cost of making a set of lantern tools 
comprising 1 


$3600 for the 


75 sets of tools and costing 
l $20 each 
When the shape of the punch will admit 


ot, an average of 


of it, the “French” way of milling up the 
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sunch and ( roaching 1 e die, 1s 
cheapes if this cannot Ways be 
( li sp shop, where the bes 
111t1es tor di \ re p! vided, he 
nan says no use f n who 
] 
] hinis s ) liking die { ng 
1 ( ») } eV ( 
: 
Ss L ( ni ¢ aj 
( Pp ~ pI ad | 
le 9 g 
me | g 
| d w \ ve 
d e pl f m ¢ 
; f v 1 
\ I S ( iu ( she 
: 
il WOT? g ¢ ) ng s ne 300 
inds on p bur s an S 
press work at Osaka, Japan They have 
\merican tools (Brown & Sharpe) in thei 
olroom and English and German presses 


e paid from & to 10 cents a day dt 
nakers fron 73 s » $1.00 pr day, f 
he bes n¢ 

Phe desig pre who is 

pe 1 It I ‘ g ( 1i¢ ( 

| ! » s ‘ rn ipan 
iit ) rf p I 
\ ( ( \ l ) id 
recs ng { 
ntry 
I se rig I S ) ving 
( ( I CK 
‘> ) (050) 
\ | 
» ys 4) 
f +4 


Setting by Babbitting Instead of Planing. 


\1) nic 


\1 


( ) I 














ne machine slides bv babbitting pieces of 
lished shafting nto recesses Cas n the 


d, calls to mind a similar method for 


The motors used were of different makes 


ifferent conditions. The hight of 
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the screy shaf ve ved W 
’ o 1 7 T 
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I¢ 1 iit 
I ( ) ~~ 
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| 
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| 
| 
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a 2 | —E a 
a } 
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14 
\\ 
f ( | 
eadily cl ged ft different 
ry) nd plug 
engt! different hig] f 
The | g s ded entire 
ning up was qui y and accurate 
d em could be removed f 
me \\ the iret, tf coming 
\\ hout t ) \\ ( erected 
FL H 
Molding a Large Roller. 
Kd American Machinist 
Phi sketches illustrat Lie nik 
molding the cast-iron roller, Fig. 1 
ive roll is they are generally 
re extensively ed in trai n 


MACHINIST 


od of 
Thes 
ermed, 


11 
roiling 








1832 


[he first operation in building up the 


1 


mold is to place the disk or pattern f, 
Fig. 3, having hub and print g and h, with 
face j down on a surface plate. The flask 
1, Fig. 4, is next fixed and clamped 
securely to this plate, rammed up, covered 


part 


Fig. 4, turned over, leveled 
The pattern, Fig. 2, 
shoulder « 


with plate 2, 
off and finished now 


takes its position located by 
in the depression shown in pattern f, Fig. 
3. Flask and 4, Fig. 4, 


rammed up in 


parts 3 are next 


succession until joint h, 


lig. 4, is reached \t this stage the top 
edge d of the pattern is brought level with 
this face and disk /’, Fig. 3, with the hub 
Flask part 5 
After 


asunder, 


and print fixed in position. 
is rammed up with gates and riser. 
th the 
blackened and dried in the 

All 


put the parts carefully together, filling up 


s is done mold is taken 


foundry stove 
now is to 


that remains to be done 
‘ 
i 


the cavity in each core with small coke, as 


shown. This coke space is reduced at each 


int to allow about two inches of sand 
to strengthen the cores at these points 
When this is completed to joint d, Fig. 4, 
flask part 6 is clamped securely in position 
to receive the four gates and riser and 
this is rammed in position. The mold is 


now ready to receive the metal. A great 


number of these rolls have been made suc 





cessfully by this method mo 
North Wales. 
For Holding Round Punches. 
Iditor American Machinist: 
The sketch shows a good way of hold 
ing round punches. Set-screws are not 











very reliable and are a constant source of 
ofl. 
} 

i 

| 

American Machinist 

FOR HOLDING ROUND PUNCHES. 

trouble. When the block is bored for the 


punch a straight round cross hole is drilled 
cutting into the punch hole nearly one-half 
its diameter. A pin of cold-rolled steel is 
used that fits hole 

flatted off taper, beginning wit 
flat at the head and cutting away, say, 
thirds of the diameter at the other end, and 


just this The pin is 
h very little 


two- 


AMERICAN MACHINIST 
the punch has a beveled notch cut in as 
shown. When the pin is put in, both it 
and the punch will roll until the flat sur- 
faces adjust themselves to a bearing and 
then a little driving will hold the punch 
securely. J. ScHURING. 
Milwaukee. 





Mutual Attraction. 

Editor American Machinist : 
Your editorial at 1778 
numbers climb high as the mercury goes 
down) about those who do and those whodo 
subscribe for the AMERICAN MACHIN- 
the 


page (the page 


not 


Ist, seems to be all right all way 


through. Those of us who have traveled 
with the paper a score of years or so un- 
derstand quite well that not everybody 1s 
qualified to be or to become one of “us.” 


There is not a particle of brag about this, 


but simply an acknowledgment of an indis 
putable fact 
AMERICAN MACHINIST 


is a good deal like belonging to the Amer- 


Belonging to the 


ican Society of Mechanical Engineers, and 


Mr. Osborne in his account of the last 
meeting of that society very clearly and 
all unconsciously shows how that works. 


Chere is no need for him to formally tell 


us that when he got into the society he 


got in where he belonged. He shows all 
through how fully he appreciates it and 


how completely he fits it and it fits him. 
I \ 


Now, I don’t suppose the society ever 
sought him very much, if at all. The 
catching-on must have been of his own 


It was a case of mutual attraction; 
AMERICAN 
natural 


doing. 
who come to the 
the 


way come also by mutual attraction of a 


and _ thos¢ 


MACHINIST in best and most 


very similar kind. 

No one ever asked me to subscribe for 
the AMERICAN MACHINIST or even to look 
at it in the beginning; I caught on for my- 
self. 
earliest 


I do remember well how one of the 
the 
myself 


readers of 
than 
talking about it 


perhaps a 
help 
the 
new ideas, the new ways of doing things 


paper 
couldn't 
in the shop, about 


year earlier 


and the new things to do, and especially 
about the correspondence of the paper, the 
voluntary contributions about the things 
going on and the questions of interest com- 
ing up in the shop, the free comment and 
discussion which have always been such 
The 


first issue of the paper that came to my 


an admirable feature of the paper. 


eyes led to the buying of the next, and 


since then, now more than twenty years, 
a copy of every issue has come into my 
possession and it has been seldom that it 
has not been immediately read 

Reading, whether of technical papers or 
of anything else, is a good deal like eating 
not 


I am quite sure in these days—I was 


always so—that the only correct way is to 
eat and to read just what you choose for 
yourself to eat and to read. There are 
lots of good people who know better, who 
would like to prescribe for you just what 
you shall eat, who feel perfectly qualified 


and competent to do it, and you may be 
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advice 


fool enough to try to follow their 
Of course it is a mistake. No living man 
can tell all through what is absolutely best 
for any other man to eat. His own appe 
tite is supreme. So no man can what 


shall There 


are things which are excellent but which 


Say 


study 


another man read or 


will not with some people, and it 


“agree 


is no use for such people to be trying such 
things. 

This is not all there is of the case 
While it is true that what is one man’s 
meat is another man’s poison, there 1s 
still a wide range of wholesome food 


which all healthy, hearty people eat in 


common and by whose support they all 


There can be 


AMERICAN MACHIN- 


work and prosper. no ques 
tion at all about the 


ist being good, sustaining and stimulating 


food for the best workers in the shops 
They, if any, enjoy it and are benefitte 
by it. Those with whom it does not agree 
who, as they say, can get nothing out of it 
should be inquiring diligently as to wha 
is the matter with themselves. Ther 


such a thing as correcting and st 


the appetite in a great many cases. Some 
are hopeless from the beginning. I have 
personally known a few fellows, good fel 


lows of fair general education, who seemed 


to have been born without the slightest 


ability to comprehend things mechanical 


Not 


one of them ever came to the 


of his own choice or with any instinctive 
feeling that it was the proper place for 
him, but each had been driven in by brutal 
circumstance, sometimes in the shape of 
a parent or other person with the 


power 


of undiscriminating coercion. There are 


some things that it is well not to try to 


make the best of, and one of these is the 


case of the born dry-goods clerk or hotel 
else, 


the 


waiter or clergyman or something 
who by some strange accident is in 
ranks of the machinists. 
thing for him to 


only duty of his friends and others who 


The only correct 


do is to get out, and the 


come in contact with him in shop circles 
Don’t be talking 
AMERICAN MACHINIsT to him; it will be 


is to help him out 
a waste of time. 
The 


majority of young men are capable of do- 


His class, however, is a small one 


ing fairly good service in mechanical lines 
Of course it makes a differenc« 
well 


as to how 


they are instructed, by their own 
seeking or otherwise, in the principles and 
practices of the trade which they are pur- 


The dis 


into 


posing or pretending to follow 
couraging thing is that having got 
the trade they expect to drift or be driven 
They do not seem to recog- 


do 


along in it 
nize that they have any filling up to 


or that they are to help themselves along 
at all. The appreciation and the intelligent 
and profitable use of a technical journal 


implies many things besides the possession 
of copies of it or even the perfunctory 


reading of them. It requires the knowl 


edge acquiring habit, and this of course 
implies accessible knowledge already ac 


quired, and then it stimulates to the seek 
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ing and acquiring of additional knowledge is used as an end gage when drilling 
which it does not itself attempt to supply. shoulder bolts or cotter pins. End gage 


° 1 


If this involves too much work, if in the is used in a similar manner except that 
estimation of any it costs more than it strikes against the extreme end of the 


comes to, that ends it; but there is always work. Pin G is not to be taken ot 


J 


the example of those who think and act the work is of such a character as to re 














otherwise, and they are the ones who shove quire the removal of clamp lever C i 
themselves and the world along, and the order to get it in the rig. The notch at the 
trade paper helps them and they help the end of this lever is for locating a scale 
paper TECUMSEH SwIrt ‘eet the center line on the work 
\ r E. Evan 
Rig for Drilling Collars, Shafting, Etc. Pittsburgh, Pa 
Editor American Machinist 
The drawing shows a very neat and A Combination Reamer, Collapsing Tap and 
useful rig for drilling collars, shafts, cotte1 Facing Tool. 
pins, and various other duplicate parts. Editor American Machin 
It has saved the company a great deal of Having a large number of heavy cas 
time and money, as it does away with ngs to face and tap, and it being necessar 
the laying out of each piece of work, and that the thread, which w 2 3-16 inche 
the hunting up of bolts, clamps and = diameter, 7g inch long and 14 per inch, be 
wrenches about the drill press full, also that the work be done cheaply 
The post .4 may be raised or lowered to [| designed the tool shown in the phot 
accommodate large or small pieces. It is graph which did the work to the entir 
not necessary to shift this, however, except satisfaction of all concerned n the first 
when changing to work of another size. place, the castings ng 30 es long 
As eccentric lever B drops, clamp lever C and weighing 40 pounds each, it was de 
cided to tap then he d ress and 
| Ne 1 Was thereto n © 3 tha l 
hing The body made of a piece of 
} —_ machine ] di ¢ ] ] 












































| i Ma 
( I RI N COLLARS HAFTING ET 
ses st ently to allow the collar « d spindle After tu g ‘ yu 
her piece » be replaced; then lever / ) steady-rest and b l t f 
s drawn up and the lar clamped tight m spind 1 W vhich extends 
dy drilling. The bushing D is mad p far « gl “ indle 
t too ( | rale 1, and is inter win. W nad d fitted 
hangeab hers made to suit the ind turned V Ww 
ul S f V-block / ‘ t 
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The Making of Commutators by the Amateur. 
Editor American Machinist: 
making 


that the 


I know by experience 
of a satisfactory commutator by the usual 
methods is a very unsatisfactory operation, 
if not a dismal failure, when done by the 
amateur or experimental electrician. The 
ketch will show a very simple method of 
which I will give a brief description 

Take a piece of ingot copper, forge a 
blank large enough to finish as per Fig. 1, 
bore and rough turn. Place it on a man- 
dre] and mill the slots, going around with 
three cuts, with a slitting saw 1-32 
thick. Let the first cut be a shallow 
and use plenty of lard oil on the cutter 
With a sharp cutter and plenty of oil it 
will be found that copper saws as true and 


inch 
one, 


easily as any other metal. The second cut 
should go about half way through and the 


the 


} 


third 
\fter removing from the mandrel, cleanse 


within 1-32 inch of mandrel. 


thoroughly with gasoline 








FIG. 1 7 , 
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brass for 


metal desired, though I prefer 


small machines. The dead black lines in 
Fig. 5 represent the mica insulation be- 
tween the bushing and the copper seg- 
ments, which is made of flexible micanite 
board 1-32 inch thick and which can be 
readily bent into any shape by heating 
slightly. Fig. 6 shows the commutator 


complete after assembling and taking the 
final outside finish 

Commutators made in this way are neve! 
helical and seldom if ever have any short 
By actual practice I have demon- 
that any under 4 
inches diameter can be made by this meth- 
drop-forged 
Mason 


‘ircuits. 
strated commutator 


od cheaper than by using 


segments . <. 





“Cast Your Bread Upon the Waters,” 
Editor American Machinist: 
About the latter part of ’93 1 was work 
ing out a job in John Yates’ shop, when a 
certain paint manufacturer, a customer of 


+— -4 


Ring 


Binding 











FIG. 3 





¥ of ~ 
RSSy | 
ee wt ss 1% , 4 
ew FI1¢ c 
FIG. 4 
MAKING COMMUTATORS FROM THE SOLID 
The next step is to cut the sheet mica John’s, came in and said he wanted a 
board squares to insulate the segments. man to look at his engine, which had 
These should be 1-16 inch wider and %& broken down. Knowing that I had had 
inch longer than the slots. Sheet mica considerable experience, both ashore and 
board may be bought 1-32 inch thick to afloat, with emergency jobs, John asked 


just fill the slots. Shellac the slots and 
mica, using thick shellac, and fill the slots 
as in Fig. 2. Bake the any 
fire until the shellac is thoroughly hard, 
and then turn off the surplus mica and put 
The com 


whole over 


on a binding ring as in Fig. 3. 
mutator is now ready to finish boring and 
turning the dovetails. Chuck, and 
finish one side as shown in Fig. 4, and 
then rechuck and finish the other side as 
per dotted dovetail Fig. 4. In 
boring the shell that holds the segments 
together is cut out, leaving the segments 
and mica all finished, assembled and held 
temporarily until the final assembling by 
the binding ring. 

Fig. 5 shows the detail of the commu- 


bore 


lines of 


tator bushing which may be made of any 





me to go and look at it and see what could 
be done. 

On arriving at the factory I found that 
the cast-iron guide for the valve rod was 
broken in several places. 1 sized up the 
job and told the proprietor it would take 
about four days to get him a new one and 
put it in place. 

“Well,” he said, ‘that’s two days bet- 
ter than the other man said, but we really 
can’t afford to stop for even half a day; 
we are away behind with our orders. Is 
there no way you could fix us up? I will 
willingly pay for four day’s work, even 
if you take only four hours.” 

Here was a man after my own heart, a 
man willing to pay for what he wanted. 
While he was talking I was thinking. The 
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engine was a plain horizontal and ran 
“under.” The the valve 
about 2 inches, and the distance from the 
valve spindle to the floor beams overhead 


1 worked on that data 


travel of was 


was about 11 feet 

“Let your engineer get me about 12 feet 
of telegraph wire and a %-inch lag screw, 
2 or 3 inches long.’’ The material being 
with a piece of string with a 
found the point 


produced, I, 
nut tied to the end of it, 
on the flooring above, perpendicularly ove: 
the center of travel of the knuckle joint 
on the end of the valve rod, put in my 
screw, fastened one end of my wire to it, 
and twisted the other end 
valve rod just at the joint of valve rod 
As the engine worked 
down 


' 
lag 


around the 
and eccentric rod. 


‘under’ the thrust 
ward, and as the travel of the valve 


was constantly 
Was 
only 2 inches, while the length of the wir« 
from valve rod to lag screw was about 11 
feet, the 
straight line. 
When I had finished (in about half 

hour) the engineer was afraid to start up, 


rod traveled in practically a 


as was also the proprietor; but after | 
had stood on the rod, my whole weight 
being supported by the wire, they al 


lowed me to start up The rig worked all 
right, and when I returned four days later 
they would not shut down long enough to 
put the new guide in place, but made me 
wait till the following Saturday 

Now the ‘“bread-on-the-waters 


part 


comes 
About six years after I had use for 
a lot of opal glass. I went to two or three 
dealers to get prices, and the best I could 
It then 


crossed my mind that the people for whom 


do was 40 cents per square foot 


I had done the above job were also deal 
ers in glass, and might do better for mx 
When I enquired their price, it was 40 
cents, the same as the others. 


“T saved you some money once, and | 
think you ought to give me a better price, 
Mr. X,” 


“How 


said I. 


was that?” said lhe “T never 
saw you before.” 

“You may not remember me, but I bet 
you'll remember my job. I am the man 
who hung your valve rod up with a bit of 
telegraph wire and saved you a four days’ 
shutdown.’ 

“You're right; I don’t forget. The 
glass is 25 cents a foot to you.” 

If the engine had run 
or a tension spring on the underside would 
have done the trick, even with the wire on 


E. A. SUVERKROP 


“over,” a weight 


top. 





Marking on Blueprints and on Castings. 
Editor American Machinist : 

It is curious how the communications of 
First comes 
then 


the brethren run in cycles 

the bell-weather new 
along follow all the rest of the sheep and 
their variations on the orig- 
inal good, some bad and 
some indifferent. I have done a little of 
the leading—or at any rate think I have— 
and a goodly share of the following, which 


is easier. 


with a idea, 


with 
theme—some 


lambs 
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I believe some of the readers of thi 
1cAN MACHINIsT will benefit by 
lowing in the matter of writing on blue 
prints and get in line with the good ide 
[ am offering 


Make your corrections in ordinary bl 


waterproof ink. After the ink is dry tak 


a brush or stick dipped in soda soluti 


and paint over the correction his wil 


post. 

There is another kind of marking that 
am interested in, an 
the 


do in toolroom Some people 


out on is to spit on it and then rub it witl 


f 


a lump of blue vitri one wa\ 
hut a far better one is to dissolve the blu 
stone in a little bottle of water and appl 


the solution with a bit of clean wa 


a like amount of nitric acid Chis 
solution take 


nice, bright coat of copper, on which 


finest scriber marks stand out beautitu 
L. QO. Dans 
More Time Saving in Turning Guide Bars. 
American Machinist 


[ have read th sor ‘at nite’ 


Ieditor 


amusement 
Niven’s contribution about a cert 
of guide bar in use by a certain fir 
building a certain 
high-speed engine, the means used 
tain this convex formation at 
the guide bar and the method 
by Mr. Niven t 
As one of the 
AMERICAN MACHINIST, 


expedite matters 


buy from a news-stand on Grand _ stre¢ 
New York, I remember that your pape: 
was not the interesting periodical that 


is to-day; yet it 
m it and by judicious 
came recognized as a valuable exponent 
of the best methods and a leading 
the 
countries. I 


best in our land and othet 


tor for 
have deemed it an honor 


contribute to its pages Rome was not 


was the AMERICAN 
the certain 


Mr. Niven, 


although | 


built in a day, 


MACHINIST 


nor 


nor 1s machine 


shop alluded to by which 1S 


not in Chicago write fron 


that windy city, likely to be; but, as 


vour case, its conductors are alive to what 


t 


s necessary to their success and are mak 

ing rapid strides in the right direction 
These people, knowing the valu 

thoroughly experienced men, not 


but, like old 
engaged two practical men 


sters, wine, mellow with age 


to design spe 





cial tools, jigs and fixtures for every part 
and every size of their line of engines 


The surface of 


machining the convex 








| am in the following line just now, and 


make a white spot with the black marks 
standing out boldly on the mos: pro 

inent things on the sheet Chis leaves the 
red ink and soda idea distanced ( 


the way to get a good surface for laying 


Still, if the best and quickest way 
wanted, add about twenty drops of mut 
itic acid to two ounces of the saturated 
solution, and when it has cooled off add 
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1 S guide Db came 1) due cours ind 
sketch similar to Figs. 2 ( is pre 
sentec vy Mr. Nive was su ed tf 
oO one of ese 1 salts. Wel 
cratched his ba id and d, If 
\ turning two a me jy can ive 
son 1, Why not turn four or five SIX 
any iS Vé can <¢ n round € 
Cle Ke Staves I! irre What Bt 
g¢ i I doing only tw 


was decided to act on old 


smiled, and it 


Ve 


nm. Now, as there were six 


. aEET } 


literent sizes Of @ s ess 
1 f + ' +) 
ated six s s ot fx es 1d the s d 
est 1 er to pe te 1 ‘ 
hive | ree oT eS fix res vere ce 
yned ul e one rn vere 1! 
This old salt had ing to d , 
ngs niv to read s AMERI s Ma 


Ss pip drink a g I bee i ) 
d think ut | sins and inci denta 
1 Vas gaged 
¢ ember story ld T \ ad ¢ 
( e la ( R. M. H that | 
once 1 the le of his turtle to hold 
pe or curved surface (which made 
fou ix- and eight der presses po 
rl n the nigh | g 
( nd made his prelimi ( 
t turned 1 CaP 1C¢ 
M deas come t echar l l 
1e silent oO ; 
\\ 9 3 y 
WI er do I w 
‘ ; f , 
, \\ ‘ 
t i? —p | 
G 1 I'll ff t 
cane ot 
ry wren tthe f 
A emicles 
VA ist f cN 
face w; and d | = 
T CV ¢e 4 7 ‘ 
dD ative 1 ce ; , ‘ 
¢ Ne ete c.us n 
¢ sav. if the AMERICAN MACHINI 
\ printec I] the guage one find 
1 1S€ Ame Cal 1 cl ¢ s] yps \ 
diti uld 1 bly t S ‘ 
ole VET 
Hardening High Speed Steel in Oil. 
ditor American Machinist 
Wi read quite a deal these days 
subject of high spce 1 tool steel and 
rule the matter is taken from papers read 


t a meeting of this or that society of eng 
neers As this class of steel is becoming 
more generally used every day, I think 
the experiences of some of the actual 
everyday users of it 


guns, s 


gl » to speak) on various 


differing classes of work would 


great interest to the majority of your su 


scribers, who. I must say, seem ever reac 


















































re ‘ 
progres 
Mv exy ( g 
ee! ed I [ ' 
: t P t} 
IT at V 
} , , new 
I 
vit I i cd g 
t t where \ I git \ al 
1Di¢ Whe re I 
dinar® turn g 1 ca 
QI id up after hard { 
e found the re 
termined t try I d 
\ US¢ f tl eaw 
ghly finis j 
re Ww t 1 tl 
W \ p 1 r 1 } 
the i \ 2 linar 
t ning { y alec 
‘ () t \ W 
cu ( wi I ( 
‘ Ter ‘ 
extre L 
le ‘ 
, | ‘ ‘ 
W rite 
ler 
| ' 
g ’ 
j | 
1 {i 
< g Q 1 Ily di 1 
ey I badly 
t lw iwh that, short 
~ - uld p 
? ] ove T 
= ‘ "oe ‘ 
\ a , ca — F 
i] ( ikel i i¢ 
‘ Ve t e till he Cal 
ng. “S ere, Mi what’s the 
‘ ‘ hig ed ates f your 
\\ ul ‘ | ff tly witl 
g {) ideed W 
. ' the instr 
I \ n get tr 
‘ \f ving 
\ , 1 j ed > one . 
hilac eT 9 pre < nd t 
the ’ \ I< not 1 he ted i 
Va 1 lurnace ind I A \ Id ' 
the t ( ready 1 
ad ng, the \ 1d their 
{ nace 9 { Sx ve 
got nothe for t | hed it t 
good surtace d t ig. It came 
lue course ir great di 
ols ndblastec¢ 1 t gone We 
< e bee N g why, as there 
“ 








and trembling tried 


Phis 


bright red, and in feat 


t 


in oil bath had the d 


red effect of giving the required hard 
nm without cracking, while leaving 
urface that could be polished to our sitis 
faction, although we really expected the 
tool to fall to pieces 1n the oil We j ( 


since, with unitori 


followed this process 


and have a formed tool sim1 


Y g (1 re 1 
irly treated now at work in an automatt 
rew ichine with stock running at a 
peed of 75 feet per minute, which has not 
been ground for seven weeks, and looks as 
if it would go seven more without being 


touched, and we consider our troubles 


well repaid \bout the only thing we art 


hothered with now on formed tools is the 


oft stock sticking to the cutting edge 
his prevents the tool cutting properly, 
with the result that the work varies in 
liameter. It just the same when work 


with oil or suds, and in spite of the 


utting edge being frequently oilstoned 
friend will help us on thi 


if some 
point we will come near being happy 


Blackenhall | ngland \\ I] 





The Heat Treatment of Steel the Hardest Job 
of All. 
\lachinist 


machinist of 


Keditor American 
Phe 


tf to-day 1 


toolmaket 
point of view a dith 
Neverth« 


which it 


job of the 
from any 
cult and painstaking b*siness 


less, 


followers are more devotedly attached. I 


there 1s no other trade to 
onnection with our trade so much has al 
ready been written in regard to the treat 
to be an almost 


ment of steel that it seem 


especially from the 
We machinist 
that the 


thre ugh their col 


exhaustless subject, 


standpoint of experience. 


and toolmakers are glad trade 


journals have offered 
information of so 
methods of hardening steel. It 


deal of the most 


uimins iNany Ways ol 


is modest 
valu 


ti say that a great 


ble knowledge or information contained 


in the AMERICAN MACHINIST on. steel 


treatment is due to the varied experience 


of the contributors, whose intention is to 


the 


tell value of their successes, while it 


curiously happens that rarely anything is 
mentioned about difficulties or failures and 


Wi 


and 


how we overcome them too often 


present only the prepared recorded 


evidences of out 
Whil 

are presented in an honest 
both 


own successful achieve 


ment usually these statements 


way, as honesty 


goes, ides of our experience are not 


equally repres¢ nted, and therefore we have 
stated 


not fairly Phe win 


ought to be 


facts o1 
thed 


Cases 


forewarned in relation 


© our failures, ete.: thus one would be 


more careful not to experience the ill re 
its that happened to a fellow trades 
man 
Then, again, we owe much of our valu 
ble information, through the trade jour 
nals, to a respectable class of mechanics 
who are aptly called fault-finders These 


r hey who are alwavs ready to. find 
fault with your or some other tellow’s 
ethod of working It seems to me that 


MACHINIST 


AMERICAN 


through the efforts of this class of me 
the 


becoming so 


chanics science of steel treatment 1s 


now generally understood 
and practiced by our trade. 


Many 


b oks. €ic.. On 


men of authority, in writing 


hardening steel, lay too 
much stress on some of the non-essentials, 
while the more valuable points of common 
somehow omitted 


everyday practice are 


Take, for a simple example, the harden 
Moor 


ably used in making cams, 


ing of Low iron, which 1s so profit 
rolls, plungers, 
building of wire-forming or 


We 
tic th 


pra Ical experienc vat Low 


etc... Mm the 
found from 


Me Or 


carefully 


machinery have 


1ron 


hardens satistactorily by being 


packed in iron boxes containing granu 
charred leather 


When 


thoroughly 


lated rawbone, and cya 


ide of potassiun our boxes con 
packed, 


Now 


crowning 


taining the work are 


we lute the cover on with fire clay 
we come to the he the 


TING 
ating, 


working of steel, and at first 


process 1n the 


sight th heating a piece of 


S process of 


degree of redness and 


cold 


manner in whicl 


steel to a certain 


then immersing water bath 


seems quite easy, vet the 


may be carried out to obtain uniform 


nd constant results seems to be all im 


portant \s regards the degree of heat, 


the best that can be said is to heat the 


work (Low Moor iron in this case) to a 
bright red, or a little higher than you 
would think of doing for tool or carbon 


steel. The length of time to run in the 


furnace or 


; 


forge depends on the size ot 
shape of the 


and the Yes, 


other essential is as to the depth of hard 


and the S1Z¢ ind 


the box 


and at 


work kind of fire 


ess required. In some cases it takes only 
two hours, while in others it may take ten 
The principal requisition 
After the 


has reached the right degree ot heat 


or more hours 
work 


hold 


abs« mrbed 


here is good judgment 


it there until you think it has 


the proper amount of carbon, keeping 
carbon from 


Now 


from the fire, take off the covet 


mind that the work takes the 


the carburizer quite slowly remove 


the box 
and dump the contents all together into a 
work is 


tank of clear cold water, and the 


finished. Low Moor iron thus treated will 


surpass other case-hardened materials, a 


far as hardness, toughness and durability 
are concerned 
While the case 


done comparatively on rather a small 


hardening in 


scale, we try to carry out t 


hect 
Hest 


proved methods to secure the 


Our equipment includes a furnace, cast 


boxes of different 81Zes (which areé 


ron 


supplied with nearly air-tight covers) into 


which we pack our work as toll 
a laver of carburizing material about 4. 


inch deep, then the work, suitably arranged 


in rows about 2 inches apart with the 
hardening material well packed between 
the pieces, and so on until the box ts thre 
fourths full The remaining portion ts 


il that has 


old 


used, then the cover S 


filled up with materi 


with fire-clay, which 
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The 
to subject the pieces 
We 


coming from the 


the gases from escaping heating 


should be sufficient 


to a good, uniform heat use hari 
the heat 


The cooling tank is 


coal, bottom 


so arranged that 
one en 


“ald ‘ = - orien a 
cold-water supply comes trom 








near the bottom, whi 

stream to flow lengthwis« 

tom of the tank, thus cat 

water to pass off rapidly 

flow at the top. In cool 

we had several ars I 

fastened to the sides of the tank about 
4 inches from the bottom on which we 
placed our work, and in this way the cold 


stream passed equally around the im 


mersed pieces. In hardening small pieces 


we Nave a coarse sieve suspe nded about 


which w 






dump the entire contents sieve 


coarse enough to let the gra ited mat: 


rial pass through, and by the time the wor! 


has reached the sieve is entirely cooled 


Several weeks ago I had quite a number 


I 


f low- or machinery-ste lie plates t 
. | 1 +] eS ee ' 

case-harden with which I[ had quite a try 
ing experience. These die plates were used 


n connection cheap perforating ma 


nine, the price of which was so low that 
we could not afford to use anything but 
cheap material, so we used machinery 
ster Phe die p! te 1 question were 

nches in diameter and contained six hol 

besides the center one, which was tapped 
for the locating screw "“—24, The six 


holes were .065, .o&85, .100, .125 and .16 


inch in diameter. respectively, no allow 


ance being made for sizing. etc 


hardening, so it was necessary to maintain 
+1 7 7 1 
their true size and alinement with the 


ix punches that went with 


tried the 


accompanying 
the machine. I first 


ods 


ste l, 


usual meth 
machinery 
plates 
around 


used in case-hardening 


and to my sorrow the die 


seemed hard enough 


except just 


the holes. whicl were the only essential 


places [ Success (f°) to my 


reported my 
superior, who in turn made the followin 
suggestions: “Take a 


put into it a sufficient 


of cyanid 


of potassium and set it into the open fire 





to melt and get it to a good boiling heat 
Then make a long p I handle vour 
work in order to protect vourself from 
being burned Be careful not to inhale 
the fumes or gases, as they are injurious 
When the die pla s heated to about the 
same color as the evanide tal out and 
plunge quickly in a brine bath.” Witl 
these instructions the results were all that 
uuld be desired MATTATUCK 
Standards for Machine Tools, 
Editor American Machinist 
\t page 1633 Mr. Wm. Lodge started the 
ll rolling in the right direction when 
led attention t ty of hav 
ng uniform s f spindles so th 
chucks, etc.. w Id at re. Now, Mr 
Lodge, why not go f ( t pply 
yon ng mac ( ¢ machine 
spindles Then why not n the taper cen 
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ter to conform to the Morse taper? A few 


machine-tool builders are doing this, 


it is mighty convenient to be able to slip 
a taper drill 


spindle, or a chuck off the drill press, and 


shank into your tailstock 


have it fit 


It would seem, too, that uniformity 

suld be carried a little further to advan 
tage; the matter of screws and nuts should 
ve looked after. ! e boug 36-inch 
lathe, the steady-rest of which had a %4 
nch bolt to hold it down, the double-ended 
ool-post wrench fitted 44 nut, and 
that is all; the uppet the rest was 





held down by a 5¢ bolt, the jaws were ad 


justed by 54-inch screws with 5¢ square 


and the jaws were locked with 
screws—four sizes on attach 
ment, only one of which could be handled 
furnished. I don’t 
this so that one wrench 


heads, 
3 cap one 
with the wrench think 
the cost of making 
them all would have 


The 


would have handled 


exceeded 10 cents nuts that held on 


the change gears were larger, and the bolt 
that locked the VOKE that carried these 
gears was smaller than the 34 nut—two 


discredit 
lathes of the 


same 


more sizes to. the 


Later I bought two mort 
the 
iences, still they were mighty good lathes, 
but these to or 
from the pleasure of running the machine 


While builder of 
lathes 


same make, and with inconven 


detract 


little things add 


these 
quality of 


talking to the 
he was dilating on the 
his goods: pointing to a 22-inch lathe, he 
stated that the 


an inch 


front spindle bearing was 
almost any other of 
that | 
give far more for an inch in diameter than 
He then 
idea out of my head 


longer than 
the same size. I remarked would 
I would for an inch in length 
tried to drive that 
on the ground that the machine would run 
so hard that no 
made a rapid mental estimate of the dif 


ot 21 


one would want it. I 


-inch and 4'%-inch 


and felt 


ference in cost 
that probably 
that was what was worrying Mr. Builder. 
Now Mr. Lodge and his colleagues 
adopt standards | 


round crucible steel, 


when 


those hope that they 
will be big 

the 
Run 


faster 


The matter of “power,” or rather 


lack of it, is bothering some of us 


ning your countershaft 25 cent 


pet 


helps wonderfully on the lathes you own, 


but on those you expect to buy you would 


like to see more belt power, as the new 


steels are most cert of most of 


the machines It would seem that cone 
diameters can be nearly doubled It is 
undesirable to increase belt widths very 
much, or they will be | handle 
One builder has been bold enoug! bring 
out a ithe witl heads fasten 
ng his spindle be igs t e bed: this 
illows a cone é 0 e 4 
the full swing of cided 
provement f vou must retain the head 
tock, why not drop the f t dow 
20 per cent. of the swing of the lathe, an 


make mort 
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wont be long before o enterprising 
friends w be giving what we want 
ilong this line JAXON 


Some Grinding Practice and Some Questions. 
Machinist: 


~] 
I 


American 


I have read with much pleasure the arti 


cles on grinding by Mr. Nort 


time to time in 


in and other 
n and OUner©rs 


which have appeared from 


NIST For, to me, the 
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most interesting of the mechanical 


the art of grinding. I use this term “art 


h th 


because with the limited ex- 


grinding 


perience I have had it seems to me that 
grinding belongs in a class by itself 


My 


over 


g extends 


grindit 


experience W ith 


period of about three years, but 


during that time I have made the most of 
my opportunities. The work we have to 
grind runs from about '% to 1 inch in 
diameter and from 6 inches to 3 feet 11 


old grinding ma 


We still use the 
built to use 


length 


chines grindstones, and on 
classes of work use the grindstone 
still Phis f 


method of grinding, however, 
is fast giving way to the 
emery whe 

All of our grinding 


is ground direct from 


on 


very hard 
th 


he f rg 
us turning in 


7 1 
arger work we have 


not tried the emery wheel as vet, but 


have no doubt that when we do we will 


have just as much success as we have had 
m our smaller work 

Here is sample of what we are 
doing with the old-fashioned stone every 


day in the week: Length of work, 3 feet; 


diameter of work, 1 inch: revolutions of 


surface 


work, 300 per minute speed of 
stone, 4,300 feet: face of stone, 4 inches; 
12 thousandths reduction; stone travels 


work 4 times; limit of 
Phe 


a good finish An 


across 


accuracy, 


oo15 inch work must be round and 


have operator on one 


machine will grind 150 of these pieces in 


a day of 101% hours. 


For grinding the following pieces of 
work a modern grinder was installed with 
an emery wheel 24x2 inches. Work 9 
inches long tapered from 5-16 inch on 


smaller end to 3 inch on the larger 


The st 


ie machine was started, and it has run 


one has never been trued up since 


constantly f three months. This stone 
is as smooth as a piece of glass and the 
\ K ifter being ground, shows n feed 
marks and has ( polis! Sur fac 
peed of t 5.000 Te¢ rev utions if 
he w } 300 1M nut whee ivels 
he 1 } tim edu n of 
( NT) t 0 nit f ic T \ OO? 
() hine ge ff Soo 
+? show he creat 
T \ T wi ‘ 

i 9 j With tl | 
( ficult g g oft 
S00 ) pe! ] e TI \ not 





cording é C g sie 
de Lig .\ f 
al ( 
Ww hie ¢ ( exac I 
Wr1e¢ l I \ 
l] é lea 
met lose . | but 
es ( n we SW 
When grinding 9g 
of cle water whi t ng 
used Carry g t] g I ] dl 
with it. On the s id 
ng hardened steel 1 , 9 
solution of soda wate 
ter finish to the w 
I would like t Mr. N p n 
ng nd ng the I \ . I \ n 
We i\ seve Soft 
SLCC ( se-hardet ( 1 é 
ncn engt | r 
ciea ap g - ( ed 
I 1 O02 1 
eda . f ‘ 
cy O02 } 1 t 
d grinding é f the 
| | Ve 
producing Iv qc \\ ] ~~ 
pl e at leas oO \\ t l 
grinding ese pier vi l 
grinds \ take ' oO 
I wou d ( KI \ 1 w hee 
th¢ irtace speed of the ‘ eed 
f the ‘A } ew 1 r held 
the table trave ) 1 other 
points whi vould 
P West 
The Edison Storage Battery. 
BY HUGH DOLNAI 
Phe Edi on Stor ig B tery ha been 
before the public so long vith ) ttle 
authentic informatior neerning its 
actual performance, that it has passed suc 
cessively through the oe f eager ex 
pectation, hope deferred, d t, and the 
acceptance in the mind ft many of hos 
tile criticisn fron f reigt clectrical 


iuthorities so tl at to d iv many nterested 


in the storage battery probl irdly re 
gard the Edis ttery rin the 
ituation 
Edison began | estis 
torage 1 itte 1 
took up tl t pt es 
several ve C witl 
( ] ( \ ‘ 
forms had be ex | 
a 1 truc 
1 
ng fi ] f 
Ena . 
re 
ent 
a 
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1udation or explanations; at the 1903 
N York Exhibition a tray of Edison 
torage battery cells was shown, beautiful 


iechanical productions, again without a 


word of comment or information from 
le Edison Company. The general con 
titution of the battery was known and 
mdemned, and even ridiculed, by high 


tuthorities, Germans leading the derisive 


attack The 


noticed the 


daily and technical press 
Edison accumulator from time 
to time, detracting from its standing alike 
by ignorant laudation and equally unin 
formed adverse criticism. 

\leantime the Edison management pur- 
unmoved 


dis 


sued its course 


Nearly 


predetermined 


by words of others 10,000 


tinct experiments, many of them covering 
long periods of time, were made, every 
commercially available substance, save 


lead, known to be capable of taking in and 
giving out electric current being made the 
subject of exhaustive research 

Phe 


terie 


first sales of Edison bat 


storage 


took place in July, 1903, to selected 


purchasers, whose lines of battery use 


would be most likely to give reliable infor 
mation as to the practical workings of the 
new cell 

\ll reports of perfor 


actual service 


mance were most satisfactory, and it was 


believed that the long and arduous task 
was finally and successfully accomplished, 
when it was discovered that a very ma- 
terial advantage could be gained by sim- 
ply the the 


positive and negative elements coacting in 


varying relative numbers of 


i single cell The original arrangement 
used equal numbers of positive and nega 
tive plates, and it was found that by as 
sembling more positives than negatives the 
could be increased from 


“apacity 130 am 


pere hours to 180 ampere-hours, and _ it 


was at once determined to make the ex 
tended and costly changes in the tools and 
plant needed to produce the cell with a 
sufficient number of positive plates to ab 
sorb the oxygen contained in the negative 
ifter discharge These changes are now 
in progress, and will not be completed be 
fore about the first of February, 1904 
Batteries were placed at the disposal of 
the most eminent French and English 
and now one of these 


that by W. Hibbert, A. M. 


electrical experts, 


expert reports 


I. kk. E., London—has been given out for 
publication, and a brief synopsis of this 
first authoritative statement of the actual 


performance of the Edison storage battery 
Mr. Hibbert’s 


were extended, both in the laboratory and 


is here presented. tests 


on the road, driving a car in France and 


England, under all conditions of weather 


and service, and the admirably clear re 


port of the performance of the Edison 
storage cell, made by this eminent elec 
trical engineer, 


to all 


gretfully condensed in this synopsis, which 


is of the highest interest 


users of accumulators, and is re 


can do little more than give the important 


conclusions reached by Mr. _ Hibbert, 
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wholly omitting the most interesting d 
tails of his tests. 
It is well known that for a large division 


of automobile use the electric-driven veh: 


cle is most suitable, and that the storage 


battery, as hitherto employed, is subject 

deterioration by continued use, and can bi 
seriously injured, if not absolutely ruined 
by too rapid discharge, by improper car 


1 


riage leading to disintegration by jolting. 
ind by idleness and disuse. In some cases 
so little as 500 miles of vehicle run has 
been known to diminish the effectiveness 


of the batteries for further use by as much 


as 50 per cent., under fair conditions of 


‘service, and very rapid discharge often r 


sulted in the necessity for complete battery 


renewal, entailing great cost and most vex 


itious delay. It is not too much, perhaps, 
to say that no storage battery prior to the 
Edison fully met the conditions and re 
quirements of either lighting or wagon 


driving service 

What the Edison battery is and does, as 
recited by Mr. Hibbert, reduced to briefest 
statement, is as follows: 

[he standard Edison automobile cell is, 
over all, 13 inches high by 5.1x3.5 inches in 
plan, weighing 17.8 pounds, and contain 
ing, as first assembled, 14 positive and 14 
negative plates of nickel steel, punched, 
each, with 18 rectangular holes, each hole 
taking a pocket perforated with very nar 
row short slots, permitting access of liquid 
to the the 
small 


active material contained in 


metallic pockets supported in the 
Thus the current can easily 


the c 


battery plates 


pass to and from mtents of the 
pockets 

The positive and negative plates are pre 
the 


cisely similar, save as to contents of 


pockets, those of the positive plates con 
taining peroxide of nickel and those of the 
negative finely divided iron, all the plates 
being immersed in a 20 per cent. solution 
of potash, which suffers no change in ac- 
tion save a slight loss of water by decom 
position, which can be easily replaced. This 
liquid acts simply as an electrolytic con 
ductor, and in no way provides active ma 
terial in the ordinary sense. The plates 


are set very closely, with no apparent 


short circuiting, separated and confined by 
that the 
whole forms a compact and stable struct 


vulcanized rubber blocks, so 


ure of great mechanical beauty and excel 


lence. Careful inspection fails to detect 
any displacement of material from the 
pockets by the most rapil discharge. The 


cell is sealed in its steel casing. Connect 
ing pins from the positive and negative 
plates pass through liquid-tight bushes of 
vulcanized rubber, are slightly coned and 


fit the connectors perfectly, and have the 


added advantage of a much higher con- 
ductivity than-the elements commonly em 
ployed for like service 

The the 


stopper with rubber flange for liquid en- 


top of case carries a spring 


trance, and has a vent hole stopped by a 


gravity valve, to permit escape of gas, un 
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der a gauze shield, which returns fluid 
spray to the cell 

The electrical particulars are: electro 


motive force 1.33 volts, external resistance 


0.0013 ohms, and the output at 60 amperes 


210 watt-hour 11.8 watt-hours per 
cell pound \t rates of discharge many 
times above the normal there no appre 


I an almost instant 


ciable polarization, hence: 
recovery of normal voltage on the return 
f the current to ordinary va 

Mr. Hibbert states that almost every 
ybservation was made by himself person 
ully 

IUTPUT 

This is high, 11.8 watt-hours per cell 
pound, which exceeds that of the ordinary 
traction load cell by 25 to 50 per cent., both 


cells operating under actual working con 


ditions The greater quantity discharged 
yy the Edison more than makes up foi 
the higher voltage of the lead battery 
[hese comparisons are made with both 
new cells \t the end of 1,000 or 1,500 
miles the Edison advantages are much 
more pronounced 
HEATIN( 

Under unusual circumstances of dis 

charge and environment, a cell tempera 


‘ent observed, 


ture of 53 degrees ( was 
without perceptible resulting injury 
SHORT IRCUTT 
After 48 hour short ting, fol 


lowed by long cliarging, a cell gave some 


what less than normal discharge, but re 
covered on second charging so entirely as 


o be 
charge from the normal 


only barely dist nguishable 11 dis 

Thus, simply by 
prolonged recharging, this short-circuited 
cell was restored to normal efficiency. 


\ cell 


60 to 230 amperes responded instantly, the 


discharged by alternations from 


voltmeter returning to its upper reading in 


too short to be indicated on th 


a time 
diagram 
HIGH 


CHARGING RATI 


hour charge at 177 amperes, cell 


124 


I. One 


gave back impere-hours, 70 per cent 


of charge 


2. One hour at 150 amperes, discharge 


107 ampere-hours, 71 per cent. of charge 
3. One hour at about 205 amperes, dis- 

charge 142 ampere-hours, 70 per cent 
CONTINUED LOW VOLTAGE DISCHARGI 
When the potential difference reaches 

0.9 volt, it falls very rapidly indeed with 


and seems likely to 
at about 
to flow for 


all ordinary currents, 


soon reach zero, but the fall stops 


0.5, and the current continues 


some time steadily at this lower pressure, 


thus giving a marked addition to watt 


hour duty, without discoverable injurious 
re lt +} h ’ ‘ . sere } 
resu hough demanding excessive sub- 


sequent charging, as in case of short 


circuiting 
EFFECT OF REST 


The lead cell speedily loses its charge 


llowed to rest 


when at rest, and suffers if a 
discharged. 
The Edison cell 


drawbacks 


shows neither of these 
discharged at 60 


am 
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peres immediately after charging gave 170 
Charged and allowed tw 
lays’ rest, it gave 155 ampere-hours, QI 
per cent. of full discharge, 9 per cent. of 
the loss being attributed to gases which 
help to fill the pockets at 
tharging operation 


umpere-hours. 


the end of the 
Again charged, the 


ell was put aside for twenty-six days, and 


then vielded 124 ampere-hours—73_ per 
ent 
EFFICIENCY 
Varies with charging and scharging 


iriations 


At 30 amperes watt-hour efficiency 


ibout 600 per c¢ nt it 600 ibout 60 pel 
ent., and charged at 177 and discharged 
it 60, the efficiency fell t ut so per 


ent 
Under laboratory 
liate discharge these are less than lead 
ell percentages, but under working condi 
tions of delayed discharge the Edisor 


hows better than the lead 


ON THI 


ROAD 


which interests the automobile 


that 


Che test 


user is not made in the laboratory. 
but that made on the road The car used 
by a Westinghouse moti 
actuated by Edison cells, same as used 


the laboratory tests 


was driven 


Total weight of car 


two passengers up. 1,950 pounds; battery 
[he car was 


Hibbert 


ind tray, 700 pounds exactly 
while Mr; 
irefully recorded the condit 


yperated by the driver 


formances, to obtain working replies 
uestions as to 


road 


compared laboratory and 


current deliveries, endurance of ex 


‘essive discharge on the road, effect of 
rapid charging on road work, recovery 
ifter rest discharged, and change of cap 


The car 


400 miles previously by same 


ity by jolting. had been driver 
battery 
included \ugust 29th 


Che tests 


Standing discharge, 159 ampere-hours 
30th—Paris-Versailles and back, 39 miles 
Rouen and 
Paris; total, 46 miles 
Odd _=ssruns Paris 


run. 31st—18 niles toward 
back, and in 
temper Ist to 4th 
Havre, Southampton and London, 29 


sth—London-North 


umpton, partial charge 


miles September 


at Dunstabl ind 
run about Northampton, 77!'_ miles. 7th 
To Leicester, Hill, 32 
miles. 8th—Charge partial, 100 amperes 
go minutes, Leicester 

boro, 38 miles. oth—Charge 225 ampers 


climb Hopping 


Nottingham, Lough 


hours; run of day before extended, dis 


charge 150 ampere-hours; charged 1 hour 
45 minutes at 140 amperes, and repeated 
total, 77 


ampere-hours, 


run; miles 1oth—Charge 150 


same route, discharge ‘107 


aumpere-hours 32 miles, 1 hour 20 minutes 


charge 242 ampere-hour started fo 
Northampton, violent rain storm, wind 
dead ahead, most excessive discharge; 33 


Northampton to Lon 


night's 


miles run r1th 
, 


don with last charge; partial 


-harge at Dunstable and run about in 
London, 71 miles. Car left discharged til 
20th, charged for one hour, 186 ampere 
about I 


ondon. 31 miles. 20tl 


hours, ran 


of the Edison storage battery cell ha 
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Standing discharge 159 ampere-hours 


same as at beginning; total. 507 miles 


RESULTS 
Road discharge was fully up to labora 
ory discharge 
es, the 90, 120 


1 
liceharo 
aiscnare 


As to excessive 
and in one case probably 150 amperes weré 
made without injury, as the battery was 


recharged and gave full service next day 


The battery showed gré -apacity fo 
ibsorbing current in short-time charging, 
ilwavs same on the road as 11 e labor 

Ty 
RECOVERY AFTER DISCHARGED RI 

O ( n to London the battery w 

in down low and put aside for 10 days 

en recharged, for severity s follows 
44 minutes at 200 ipere 5 npe 
10u i6n ‘ 20 amper¢ 30 am 
pere-hours: tot 186 ampere-hours, given 
in one hou nd tl ir was then driver 
31 mile bout London, giving 134 ampere 
iours, thus showing 72 per cent. efficiency 

m tl l \ co 

As inge ot pa \ ug r 1 
ervice, always shown by table S 
vith even good lead batter ifter 700 
800 miles. no difference in length of road 
run appeared with the Edison cells, and 

was only by a careful standing test tha 
in\ hange could be 1 ed \t Paris the 
ipacity was 159 ampée t Lon 
lon imter ill the running was 158 
impere-hour I y, both quan 
tity and pressure were unchanged. This 

ndirect but most f ble p f that n 
ve mater had_ bee fron he 
ocke r become ineffectiv 

As to mechanical stability, not single 


and | 


ame was 


ave good reason 0 believ« tre 


ue after another 8oo-mile run, when it 


s remembered that the car was so battered 


v our rough usage that it had to go into 
serious repair at the close, and that the 
motor suffered fron verloading; it 
\ s the rmina nd connectors can 


afely carry a current of 200 amperes 
So far, for yf this re 
port Mr. Hibbert concludes as follows 
A surprising r tl f 


periments is tl irge relative 


the condensation 





result of this set of ex 
utput it 
the high discharge rate At 120 


imperes, 


he output is 91 per cent. of the maximum 


Even at 200 amperes, the quantity (am 
pere-hours) is 82 per cent f the max 
mum.” 

The following table exhibits the actua 


nd relative utput at irving dis arg 
rates 
Ti e ot 
Discharge Rate Discharge (dutput in of the 
in Amperes i. M Amp. Hours. Amp.Output 
3 5 16 17 Ico 
60 2 Ss 171 99 
go I 5! 167 99.5 
12 I 21 162 93.6 
150 I 02 154.5 69 
200 Oo 42 142 62 


So far the expenditure in the produ “tion 


1 
iit |} 


ialf a million of dollar 


A Machinist's Mail Matter and Advertising. 
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IS4O 
hardly suppose that a journal could live 
vithou ying on s style of business, 
ut it has never been pleasing to me to 
yw that someone is spending money 
me and I ¢g g etur! 
\gain we. fine th ul no end of 
nted matter, which in the large major 
1 of ( a opped into the Waste 
per basket the moment is opened. Of 
urse this is very bad for the parties who 


nd it, and in a great many cases this 1s 


when taken from the envelope 


here is absolutely nothing to see except 


paper If time was taken to open 
it would be at a 


and yet inside the folded paper may 


which at that moment is 


vhite 
acrifice of other busi 
x” information 
become so It would 


least 


business 


valuable or may 


cem that advertisers, at those who 


have been in_ the long enough 


know anything about it, would under 


tand how busy most men are, and it is 


man is not busy 


ere is comparatively little likelihood of 


fair to assume that if a 


5 becoming a purchaser, so the busy man 


worth attracting. I have decided that 
nless there is something that distinctly 
hows the line of goods on the printed 
matter sent me, especially under a one 


cent stamp, I will not open it 
\gain, many people write under a two 


cent stamp, stating their business and ask 


g whether you are in want of goods or 
lot; anyway they wish a reply; some send 


not \ 


and 


amps and some do mere curt 
time is 
One 
form of persistency is peculiar which I 
for that is 


after you have notified the parties 


note seems ungracious, vet 


often wasted in attempting to answer 
have noticed some time, and 
that 
that you do not use their material in your 
line of goods, they persistently continue 


io send advertising matter and _ letters. 
Chis of course is a bad system on the part 
of the advertisers, agent or bureau, and 
ilways indicates that the business is not 
well run 

rhe 
out of style. 


as yet nothing has been found to take its 


souvenir habit is evidently going 


Its novelty is worn off and 
place. One concern runs its advertising 
on a very carefully preconceived line which 
ittracts m« Its first communication is 
extremely brief, saying, for instance, ‘‘Do 
vou use paint? If so, please let us know 


This is followed by a communication 
vhich says, ‘““We make all kinds of paints 
for all kinds of 


sent, the kind of paint which 


uses.’ 


\gain, if an answer 
s wanted 


clearly described and an agent calls 
Now a system of this kind seems to me to 
ve on correct lines; it saves time. It is 
iseless for a person to leave New York, 
go to Philadelphia and wander around to 
hunt up business, unless a plan is laid out 

1 ies have been corresponded with 





when an agent or representative 


iters an office he knows specifically what 
to show; something which the firm has 
isked about or is in want of. In certain 
lines the money wasted by men traveling 


around is enormou It is inexpensive to 
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write letters and get a subject understood, 
and it isa For 


man comes into my office and says, 


instance, 
“You 
wrote us about a 16-inch lathe of special 
of it, 


great time saver. 


tion; here is the blueprint 


mstruc 


the price is so much.” This saves time all 


around, and generally results in a sale 


This might have been consummated by the 
man coming in, showing the blueprint first 
and then going away and getting the or 
der later, but it would be far more risky 


[There is always a different feeling be 
tween men who have met before; some 
times not an agreeable one, however, but 
if it is agreeable, business can be better 


transacted after a personal acquaintance 


than when people are total strangers, at 
least this is my experience; yet I have 
done business with certain parties for 


vears and have never seen them, although 
they are just across the river in New York. 
Phe 


show 


question is all-absorbing, how to 


likely to 


opinion 


to those who want or are 
It is 
that there are many ways which may pay, 


but one ¢ said to 
that 1s, 


want what you make my 


rtain one which can be 
be the central and surest of all; 
steady, @ttractive advertisement in a pa 
goes to the world which uses 


per which 


the goods; about such a center can be 
swung side lines to more or less advantage. 
If a paper would or could change every 
advertisement at each issue, its value, it is 
firmly believed, would be vastly increased 


to advertiser 





Of What Use to Me is a Class Paper ? * 
This 
tory question is occasionally heard by the 
convinced friend of the trade press, com- 
ing even from those who have imposed on 


half-condemnatory, half-deprecia- 


“sacrifice” of the subscrip- 
This unfor 


themselves the 
tion price for a trade paper. 
tunately demonstrates the fact of a wide 
spread superficiality in their business af 
fairs on the part of persons in all branches 
That 
result of it, a 


of trade and commerce. fact ex 


Asa 
great proportion of our German business 


plains many others 


people lack a free survey cver the general 
He 


narrow 


ruling conditions whose gaze is ac 


customed to a horizon has no 


training, and also no opportunity, to appre 
hend in season the signs of the times and 
economic evolution; he until 


the waits 


these circumstances enter the periphery of 


his understanding and his observation, 
preferring to take at last the thin soup 
from which the far-seeing have already 


skimmed the fat Then indeed he sighs 


ver his misfortune and envies his neigl 
bor, who finds luck falling into his lap 
But generally the lot that this tradesma 
is lamenting is consequence of his own 





fault. Moreover, the way was open to him 
to meet the approaching situation, | 

didn’t see it and he couldn't see it becaus: 
he was not in touch with the affairs of 
general business life This touch he could 


from the Deutsche Metall-Industr te 


P. Buffet 


* Translated 
Zeitune, by E. 
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acquired 
the trade press 

Why is America so far 
the development of some enterprises? The 


have simply and only through 


ahead of us in 


energy and the nerves of business men 
there are not slowly squeezed to death 
between constant obstacles and anxiety 


What has n 


ground, to 


No endless terro1 » right to 


exist soon again to the 


goes 
all that have such right, 
that 


the advantage of 


while at the same time which is on 


sound basis wins recognition. That such 
is the case, the American may in the first 
degree thank his understanding of the sig 
nificance of the power of the press, and i1 
business life especially the trade press. H¢ 
uses it in the most resultful way; he learns 
from it and makes it useful to his objects 


on many sides These employments go 


hand in hand and are complementary. If 
we inquire with a little care into the nature 
if the 
our German, we 


(American press, comparing it with 


should certainly receive 


light Entirely disregarding the daily 
press, our trade press can neither inwardly 
nor outwardly be measured with the 


Oho! are 


Americans in the 


\merican trade press. not we 
Germans superior to the 
book business? Certainly, but in point of 
interest on general economic questions the 
\mericans always leave us road-lengths 
behind. This is 
of the 


A publisher could never deliver 


best shown in the rela 


tions trade journals to their con 
stituency. 
to his subscribers number after number of 


so astonishing a quantity of paper, with 
often a surprising fullness of contents, if 
the business were not profitable and if he 
had not been enabled to do it through the 
interest his subscribers 


and support of 


In the bargain, every American business 


man advertises—according to our anxious- 
ly calculating opinion perhaps too reck 
lessly, but the result justifies him. 
Without wishing to represent the Amer 
icans as worthy of imitation in all things, 
we may recommend them as a model for 
The trade 
paper unites all the members of a particu 


their interest in trade journals 


lar vocation with an invisible bond which 


brings about as close relations as any 
which, besides, is 

The the 
subscriber is concerned with his trade pa 


the 


trade association, and 


always more expansive more 


per. and further he enters into the 


reading as well as into the advertising sec- 
outlook 


learns to un 


tion, the more he obtains a free 


over conditions. Readily he 
derstand the spirit of his times and t 
his competi 


I 
‘ wee 7 
know the little advantages of 


ind the rocks that he steer clear 


This the Americar 


knows and takes to heart 


tor 


must 


of tn his business 


Che widespread opinion that there 


time to read trade papers is altogethet 


\s much time as he spends on the 
and 


news of daily papers he must have avail 


wrong 


would-be politics and local family 


able for the occurrences in his own trade 


It is inconceivable that a business man 


needs only to live and care for himself 


that his independence renders it unneces- 














December 31, 1903 

iry for him to keep in sympathy wi 
thers in a like position. Every pers 
nd also every proprietor of a business 


7 
a smali 


ly a link in a chain 





momic whole, from which he canno 
himself loose without doing himself 
rm. He does it, however, when he ne 
cts his trade press. If he replies that 

s offers him too little, and of what in 
erest is it to him? the blame is on him 
lf alone. The publisher of a trade pa 
er, in spite of the best endowment and 


st intentions, has become too much of a 


heorist if his activity has withdrawn from 


e stimulus of practice Therefore the 
ubscriber capable of judging makes full 
onfirmation of his interest when he not 
nly reads, approves or blames, but when 


ie makes use of the right to express freely 


is own opinion and does not keep him 


elf and his opinion behind the 


mountaim 


lf every subscriber cannot write an at 


ticle, each can put a few words on pape 
nd the trade editor can clothe them in the 
proper dress. 

Take any skillful workman ot 


ones ac 


uaintance as an example, naturally one 


vho is evidently working upward by | 


vn energy, and it may be observed that 
his man does not cut himself off from the 
vorld, but that he the of 
is times, that he ad 
attainments in 


rd, he 


trade 


follows course 


participates the 


bal 
lil 


ancements, progress and 
that, ina w 
to his 


thes matters 


s branch of business 
not merely a_ subscriber 


urnal, which treats of 


but that he is also an attentive reader, and 
sually a co-operator as well in the ques 


He 


lives 


tions that are brought up knows the 


value of the public life and himself 
for publicity. 

The employment of these principles is 
childishly easy, but nevertheless of great 
practical value! 

[The parenthetical comments which fol 


7 


w seem to be a postscript by the Ze 
tung’s chief editor. ] 

(Concerning this deliverance of our col 
league, specifically the last part, the com 
plaint over the lacking or inadequate par 
ticipation of the reader in making up the 


text, which we have already considered 
vith manifold variations, an after word 
may be permitted us. The writer states 


he advantages of the American business 


which 


ense enables the business men 
ere to perceive the value of representa 
n by a good trade press. He has, how 
er, neglected one standpoint, which 





ry essenti to us, v1 that in America 
fe of the trade press 1 rendered 
ficult through the competition of a nun 
of sheet whic tact ¢ R y of 
ing ink and pape i ies eae 
rally of vet bad au \ | ” 
e advert ¢ papers Phe 
5 de 1ve!l T?2 ed 1 t | OTe ¢ 
ition at extremely W price \ , 


stantly being reciprocally underbid. In 


11 it 1s hardly credible that, 11 VIeW t 
good judgment presumably existing 
roughout industrial countries, and spe 
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found 


knowle¢ 


the 
will 


vali 


l 


reduced 


papers 


Germany, ybody can be ex 
thrice weekly to read through 
which contains twenty-t pages 
thing but adv sem nd t 

e advert ( itte since 
vhat they e p ( tor! It 
é een ¢ ( h readers 
rtisements in pure a g jour 
‘ lem more ¢ de n We 
oweve it the furth« S e only 
( ger circu I tiie idv« 
papers and the greate! pness 
1 ind mos ely the ly caust 
ey can ent mpetition with 
ul iis p I yreatel cheap 
wever, res tact that thei 
expenses ng and 1€1 
composition exceedingly smal 

t no Iie ette quality o1 yne 

eat the greater quantity in re 

duration in the field The read 
perceive that i SIMPle ) rt 

n—which, a rule ay r« 

ver at ast y districts of 

lge as in the dailv pape etur! 

1e of a yearly subscription They 

understand also t the advertising 

I the I id pape ‘ general \ 11 

( > Caryl subsistence canne De 

th i f tl dvertising 

Perhaps before long it may be said of 

the advertising papers, as was remarked 

writer of the foregoing article 


by 


t ] 


C 


about 


Tis 


Here 


\merican 


constant 


less 


able extent 


Perhaps they 


t¢ 


to the ground.’ 


T 


Il 


the 


longer 


which 


‘TI 


Phi 


It 


el 


advantage of the 


the 


than 


1c wind has plucked our 





business life 


is no squeezing to deatl 
obstacles and anxiety 


What has no righ 


Already 


leaves to 


Ol 
W 
advertising 
are 
are destined to 
the 
ather Homer si 


leaves 


noes 


fori 
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in general: 


between 


n 


+ ¢ 
t 


( nd 


exist 


observe 


consider 


ner 


blossoming and witherin 
endure 


oO 
s 


nik 


icaves 


and strewn them on the ground; 


green 


wood brings oth 


ing 


ers 


when springtime comes around.” 


reason 


neithe 


are 


por 


I 


ake 


our hope to survive the 
a.) 
[These remarks seem to tak 
“advertising | 
that, having 
editors nor reading I 
journalistic du 
reply 
A Hero. 
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His Promotion. 
lle toiled serenely at the fors nd 
hummed an a 
From some ld my ve 
knotted arms were 
He worked for those he Ww 
daily tasks were don: 
Sought not st his ! ! 
toiler’s son 
With earnest fait! i \ k and 
an honest pride 
In dealing fairly s ‘ rk it 
his side 
They took him from the rg day and 
set him o'er the rest 
And longings thereupon beg iw 
in his breast 
Hie ceased to hum old I ve 
watched for chances whe 
He might grind hers dow! nd gain more 
power here and there 
He mounted step by step an reached 
out for more and more 
And laughed because he arned hate 
whose love he pri ed b re 
—S. E. Kiser in Chica h i-Herald 
\ write n | | a 
that the use of untempered er 1 wood 
molding machine ncreasing, and very 
properly, as it seems t ( lemns the 
practice It must be, among other things, 
a money sing practice He Ly | 
recently ran a ) i t I ve that 
were simply the 1 ne from 
he store Phi nber w igainst 
the grain: f Ww minute 
un to worl the ge ot eel, and 
nel | ( te! Ve | the pl 
verbial family there 
TY) exe t 
piece I I é hen 
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hint S f 
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The End of the Year. 

Our issue is dated in America 

the last day 


present 
of the 
readers to find them mostly 


year. It comes to its 


accustomed 


engaged in their accustomed avocations 


ind working with undiminished speed 
right up to the last hour, for it is no 
the habit of civilization to make of tli 
last day of the year a holiday All seen 
mpelled to work right up to the last, th 
more strenuous ones by sheer momentun 
ind those who have not been so diligent 


n earnest efforts to make up for lost tims 


ind to exhibit good a total as possible 
The tale of the year, so far as the work 
ers are concerned, is probably not much 
different from usual. We have done mucl 


work, have improved somewhat 11 


good 


doing things and have as 


ur ways of 
usual somewhat increased our rate of pro 


duction, in all of which it has been our 
privilege to lend a helping hand. The tal 
of progress 1 for the future to write 
and much of it will appear in no printed 
record, although it will be substantially 
embodied in our material progress 

It may be that all do not come to the 
end of the year with unmixed rejoicing 
Some faithful workers indeed must be 
filled with regret and disappointment 
Their best efforts have been rendered fu 


tile by arrangements outside of their con 
trol, but intimately affecting their welfare 


The worker is usually content to plod 


long doing diligently what comes to him 
to do and looking for his regular reward 
He trusts largely to others to make all 
the arrangements by which his work is 


provided for him and disposed of when 


done. Herein he is too often disappointed 
and herein is his chief cause of com 
plaint. With plenty of work in sight fo 


all to do and plenty of money to pay for 
H, i 
have 


is humiliating, if not disgraceful, to 


such ups and downs of industrial 


The 


the shop proprietors have a right to safer 


activity workers in the shops and 


and surer working conditions than the last 
of this year looks upon, and they can 
largely blame others than themselves for 


their discomfort. There are no ups and 


downs in the doing of work in the shop 
Each year sees substantial improvement 
and the faithful work 


a right to ask for better things 


with no set-backs, 
ers have 


from those to whom are entrusted some 


other of the details of our industrial or 


ganization 





Reading Matter and Advertising. 


We publish elsewhere in this issue an 
article by Mr. Forbes, which touches upon 
some points that are within our special 
field, and regarding which a word from us 
We cannot, nor 
do we assume to speak for other journals. 


may not be inappropriate. 


but so far as this one is concerned we do 
not consider that a builder of machinery 
is under any obligation whatever to adver 
tise because we may have gone to the ex 
illustrated de- 
[t is 


pense of publishing an 


scription of a machine built by hin 
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1903 
the functions of the AMERICAN 
MACHINIST to keep its readers informed 
is to what is new in the way of machine 
We are glad of the co 
peration of builders in the work of doing 


me of 


shop equipment 


have in cases publishe 


this, and many 


llustrations of machines the builders 
which not only did not advertise, but had 
leclared that they never would 
Our advertising columns are sold up 
he basis of their value. The only reasor 
that any machine builder is ever asked 
with t 
the 


asked for 


contract 


MACHINIST is that 


sign an advertising 
\ MERICAN 
ffered is 


when properly used by one who is “in 


Spa 
worth the money 


In i Space 1S otfered f ir sale upon pre 


cisely the same basis as machinery 

ther goods are offered—t. e¢., that what 
offered is worth the price, and we off 
no chromos or extra inducements of an 


for advertiser or subscribe 


either 
Che work of getting suitable material fo 


kind 


publication in the reading columns is om 


thing: the work of securing advertising 


business is another, and is carried on by 
in entirely different set of men, whose ex 
lusive business it is to do just that thing 
[hey do not ask a man to sign an adve 
tising contract unless they believe it w 

pay him to do so; in other words, theirs 

a strictly business proposition, and, on th 
other hand, when a new machine or ap 
pliance is offered or is requested tor p1 

sentation in our reading columns, the ed: 


tors do not look to see whether the builder 


advertises or not; they look to the m 


chine and to what can be had in the wi 
of material out of which to make an a1 
ticle about it 

an illustration 


Though it is true that 


our reading columns is in a certain sens 
as Mr “an 
turn and twist it 
who have given the matter much attentio: 
full that illustratio: 


never the place ot 


advertisement 
thos: 


Fi yrbes 


says, 
as you may,” yet 
well such an 
can take 
steady and persistent advertising, 


know 
intelligent 
nor b 
nearlv so effective as an aid in the getting 


of business 





Making a Standard Yard. 
In order that the Board of Trade 
know with absolute accuracy what a yar« 


may 
; 
s, a new Imperial yard standard has beet 


n course of manufacture for six year 
past, and it is not completed yet. Th: 
new bar is composed of two most valuable 
metals, platinum and iridium, in the pet 
centage of 90 and 10, respectively. It 

being prepared in order to mark the tru 
length of the Imperial standard yard at tl 

temperature of 62 degrees Fahr., and has 


had its graduations and microscop 


now 

lines marked thereon by Dr. J. Ren: 
Benoit, the Director of the Internationa 
Bureau of Weights and Measures, Paris 


by Messrs 
London, in 


The bar was first supplied 
Johnson, Matthey & Co., of 
1897, and subsequently forwarded to 
the Instru 


( Societe 


| 
the 


Society for Construction of 


ments of Precision at Geneva 
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Genevolise) to be finally adjusted, planed 


ind polishe d 
nitted from Geneva to Paris, where 


graduation and preliminary’ verifica 


was carried out It was ce 
Standards Department in March last, 


ng een vrought at | Hs 


sritish Government and by 


the Standards Dep 


1 > 
ssued last w I I 
stated that the ti rifi n of 
Ww primary standard measure \ 


ready six years old, and | 


iveling—is now proceeding 
. vith th mper S ; 
posited with the B lof 7 
Parliamentary copi 
posited at | R \ | 
oval Society / l/ 


Some New Things. 
MOTOR-DRIVEN MILLING MACH 
Che accompanying illustrations 
modification f their milling 
which, after considerable use in tl 
try and Europe, is now being ofte: 
the public by the Cincinnati } 
chine Company he machin 


by a variable-speed motor having 
ntrol the entire range i? peed 


btained by tl motor, assisted 
irrangements of g | 


is such as to give 


This bar was then trans- 
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GEAR SHAPER 


Gear Shapet 


hich, though 


Company, of 
is recently brought out 


tilizing iden 


form of gear cutter as 1 
r regular 36-inch shape 
en lically differc frot 
} 
rf 
a : aaa 
“— | 
| 
| 
| tT 
i) 
Sri 
| 4 
= 
1 
SECTION THROUGI GH 


\ND HEAD 


new and smaller machin 


heing constructed for shaping spur gears 


(external only) up to 24 inches diameter, 


and & diametral pitch, and, 


ttachment, for cutting racks not 


also, through the medium of a conveniently 
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aware, the head carrying the vertically 
reciprocating ram with its slowly rotating 
} 


“utter spindle after being adjusted on the 


rail remains stationary while the rotary 


feed is in operation, the cutter being 
‘leared on its backing stroke by a slight 
movement of the apron carrying the work 
spindle; in the new shaper these condi 
| | 
| hy | 
1 © y 
| 
A o™ > A 
j i} | i Rhasts 
Ti} | { 
— Jo 
J 
—_a {~~ 
=e) { vv t 


hie } HORIZONTAL SECTION THROUGH FEEI 
PLATE 


tions are practically reversed, the work 
saddle which is supported—as clearly rep 
resented in the half-tone—on a rail extend- 
ing at right angles to the bed, remaining 
fixed upon the completion of the radial 
feeding operation, while the clearing of the 


utter at the end of each working stroke 
































December 31, 1903 


is accomplished by a slight swinging move 
ment toward the rear, of the head and cut 
ter spindle, the head being suspended, 


permit of the oscillatory motion, on a beat 


171] t the 


ing formed on the end of a q 


yp of the upright 


\s shown in the rear view, Fig th 
Ley |se ny Pin 
. + 


™~ gin 
SPV IWY, 








drive is. by 
pulley whos 


1 small three 


unison, 


large 





WITH 





SHAPER 


AMERICAN 


MACHINIST 


rlance eing ¢ 
I the 1 ese 
1 e " p 


















iR4 
























AMERICAN MACHINIST 











( EN LATHt spindle has through the three pairs of Harveyized or otherwise hardened stee 
Phe lathe shown is a 36-inch tool, driven gears mentioned and its back gears six plates, as. for instance rmor plates, by 
hy able-speed, 220-volt, shunt-wound rates of speed. As represented in the half- means of a rapidly rotating st dis] 
motor, the speed of the armature shaft tone, the controller is located under the The specificatior s at the tice 
ranging from 600 to 1,200 rotations pet head and the operating handle mounted at heretofore with s | s S ( ( 
minut he motor frame is bolted to one the right-hand end of the carriage, con shape them as ) e be 
end of the headstock and directly over the troller and handle being connected by fore hardening, and after the | lening 
lathe spindle tor shaft and spindle neans of a splined rod and suitable gear the softer portions, acks of 1 plates 
Ve re ¢ ] Tie ( ed edge 
iz ae s | trim \ ls, the 
cess being slow and tedious s new 

‘ : ) 4 

i | 

| ae 
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| | 
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MOTOR-DRIVEN LATHI NG ARMOR PLATE WITH A BUZZ SAW 
ire nnected by gearing arranged in the n | ( d thi yim process dispense e preliminary 
m it ‘ d in the drawing, which boxes in lathe at c ells 1g and does a ‘ ming and fin 
give ectiona 1d an end view of the leeves; these, after being accurately fitted, ishing after the hardening e agency en 
head. As will be noticed, a rawhide pinion are split along the top pair of con ployed being a steel disk rotating 
ecured to the motor shaft meshes with a_ pointed screws being uscd to prevent the peripheral speed of from four to five mile 
large spur gear keyed on a special shaft box from rotating or ving endwise ( minute The limit of speed of emery 
above and to the front of the lathe spindle. also to overcome any tendency there may vheels, it will be remembered ib 
. \lso on this shaft are featherd three slid- be for the box to close slightly after saw me mile a minute Che cut shows a plat 
, ing gears, the common hub of which is ing. The bearings automatically lubri- mounted upon a movable table with 
rooved circumferentially to receive a fork cated by the ring oilers operating in the ting disk cutting a strip off the edg 
fo ( the end of a short rack placed pockets at cither end of the head. This The disk cuts through the entire thickness 
it the f f the gearing. This rack may the 1s the product of the Springfield of the plate, or the softer portion may be 
} 
} 
‘ 7 


















be moved endwise by 
of 
front of 


a pinion operated by 


means the crank handle shown at the 
the and thus the three 
gears may be shifted along their shaft and 
any the engaged 
muting gear on the spindle quill below 
Hence, 


casing, 


one of three with its 


for each motor speed, the lathe 








MOTOR 


DRIVEN LATHE HEAD. 


Machine Tool Company, Springfield, Ohio, planed in the usual 


hard 


Che specification says: 


way, leaving only the 
the motor by which it is driven being made face to be 
by the Northern Electrical 
Company, Madison, Wis 
CUTTING ARMOR PLATE 
The accompanying 
patent, 


cut through by the disk 


Manufacturing “In the sawing of 


homogeneous plates it has been found that 
WITH A BUZZ SAW. the saw clogged and stuck in the kerf after 
from a 


of 


cut, recent entering a short distance, thus preventing 


illustrates a process cutting successful sawing. We have found that 
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is difficulty was due to the pinching 
of the 


prevent 


on on the saw piece being cut off 
nd 


pplying water to the 


such action 


off 


that we can by 


cut portion 
uch a way as to contract the piece being 


cut off and bend it away from the saw 


A HAND DEVICE DRESSING EMERY 


WHEELS 


FOR 


shows a device for dressing 


Phe 
emery wheels recent 
H. Gilbert, Worcester, 


vheel, the 


cut 


1\ patente d by 


Mass. The 


dresser, Is mounted 


emery 


which is 








HAND DEVICE FOR DRESSING EMERY VHEt - 
n a sleeve which turns freely 

spindle The ball handles are fas 
ened to the spindle, the one at the lett 


blind set-screw, the one at the rig 
ing screwed on and secured by a jam 
removable for cl 


latter 1s 





rhe 


emery wheel. The spindle is hollow fo 


a certain distance the left-hand 


thus forming an oil chamber 
slee ve The 


ng the oil is put in at the end 


Wallace 


AMERICAN MACHINIST 


held more or 


sideways back and fort 


AUTOMATIC SCREW MACHINE FOR CAN TOPS 
ET 

Ne n rf 1 eadet iside tron 
1OSt itimately acquainted with certan 
class {f sheet-metal work, will recognize 
this as an automatic screw machine though 
is such it is designated by its manufactu 
rers It is larger size added to a line 
f similar machines and intended f 
forming threads on heavy sheet-metal 
shells from 6 to 8 inches diameter and uy 
» 3 inches in depth. For s work 


equipped as represented with a pair of 


the lower one of whicl 


rolls on 
shell 1s 
] 


] +} + - 
vhnhen tne treadle Is depresse 


YrooV ed 


hI 1 
ne Dlank upper one, 


slipped, the 
| the 


1 + ; rt 
O Start 


r brought down automatical 
movement and 


the 


machine, being 
by a cam remaining in 


ntact with shell until the threading 
peration is completed, when 
\ 
and the machine stops 
inches 
IOO turns per m 
g ind is built 
by the E. W. Bliss Company, Brooklyn, 


\N. ¥ 


achine weighs 3,500 pounds, 





Technical Publications. 


. n Friction and Lost Worl 
Max ery id M Work.” Sev 
edition, enlarged. By Robert H 
on 430 OxQ-inch pages, with 77 


lustrations. John Wiley New 


& Sons, 


standard work 





AUTOMATI( 


of the handle, the screw plug serving t 
retain it. In using the device 
of rest or bearing is provided for steady 
ing the hands of the the 
dresser wheel is brought carefully to con 
tact the wheel be 


some kind 


operator and 


with to trued, being 


SCREW M 


\CHINI 


ontains an additional chapter of 62 pages 


which is summarized the results of re- 


cent experiments by others than the auth- 


r. Originally a record of original re- 
search in a field which the author was one 
f the first t thus be 


irst to cultivate, it has 


returns to 
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During the past wee erv on 

nts were engaged g elt 
Tor t ve \ enabled 
speal c e developmen 
rought fort \ f ‘ had p 
gressed tat gh t p finitely 
eTnings the fT ( ror the ve 
Those vl yressed them ve n 
mne vere unanin the ite 
ment that the r pronts were is ] rgea 
their balance neet { milar time 
vear ago shi wed \ yeasan ( 
ble t ecord the f hat all said they 
had a satisfactory year, and when they 
took into consideration the business they 


did during th« few years they assert 
ed that the 


had far exceeded their 


pa 
aggregate results in every way 
expectations. Run 
that was said was the 


ning through all 


fared as 
the 


that machinery 
said 


assurance 


men 


well- few better—during 


past 
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year, than those in any other line that 


could be mentioned, especially when ad 


verse situations were taken into considera 
on 

f the machin 
When 
opened it was with high expecta 
The first four 
that 


founda 


This suggests the course 


ry market during the past year 


xcellent business. 
of the year demonstrated 


not based on hollow 


r orders during that period were 
as they were for many months 


t time, and there was every 


ieve that all of the pleasant 


pect f the boom periods were to he 


<perienced throughout the year 


just at this juncture—or, to be more 


1 


>, about May 1—labor troubles began 


it, the building industry 1 


New York, 
Little by little 


especially in fur 
st of them 
were disturbed by them, 
vorth noting here, that out 

of the strike of marine machinists in 
(sreater New York, the 
try wa ingularly free 
be said, 


machinery 


machinery indus 


from them In 
that of all the develop 
the 


circles during 


is more worthy of mention, 


the medium of greater felic 
which 


harmonious relations 


have existed at all times between machin 
ry manufacturers and their employees 


With the 


fied came a 


troubles we have speci 


labor 


season of unrest in the busi 
and which manifested itself in 

First of all, capital 
but not long afterward it was con 


Wall Street 


with perhaps 


ness world, 


nanyv ways became 


timid, 


fronted with far worse evil: 


took the center of the stage, 


the longest period of depression it ever 


experienced, followed by heavy losses 


which embraced every part of the country 
Later on the evils of overcapitalization as 


regards industrial properties asserted 
with revelations which showed 
Miller had 


and wth considerable impait 


themselves, 


that 520 per cent imitators in 


= _ 
high plac 


fortunes of those who 


this 


losses 


meni of the were 


represented category, 
ing of the ustained 


who “taken in” 


were 
Following all this 
money. which latet 


] 
‘d all 


sooner or 
lepartments of busi 
nes 


We 


Was 


enumerate these things  becaus« 


while they existed that machinery 


1 
Lf 


men experienced their worst times of. the 


for projects that called for the pur 


chase of machinery were ¢ ‘r deferred 


abandoned There was not a branch 


f the machinery trade that did not suffer 


1 consequence, with manufacturers of 
having the best 
for complaint Machine-tool 


ffecte d 


power equipment reason 


men were 


by the depression in 


for while was prevailing 


vad propositions were rele 


he rear, until “the directors of 


the road could tear themselves away from 


the ticker.” to use the words of a gentle 


about the on 


AMERICAN MACHINIST 

man who makes a specialty of that kind 
of trade. Some are still there, however. 
But, 


chinery 


with the advent of September, ma 


merchants noted a gradual im- 


provement in trade, which has continued 


ever since. The closing of the year finds 


machinery men confident that 1904 will be 


productive of better results than its pre 


decessor. They think that the only doubt 


about it | in the fact that a Presidential 
campaign will be waged, but they see no 


reason why hould have an enervating 


inasmuch as 


general business, 


effect on 


there ikely to be no issue discussed 


which ought to cause apprehension in busi 


ness circles It looks to me as if the 


election would be chiefly of interest to the 


politicians,” said machinery merchant, 


and this being the case business men need 


lie awake at night pending its out 
come.” 

The Le 
Company has opened branch offices 
State Mutual 
Bank Building, Pittsburgh, 
First National 

‘the N. & G 
Cumberland, Md., purchased 


hi 
his 


machine 


yomis-Pettibone Gas Machinery 
in the 
Building, Boston, Farmers’ 
and in the 
Building, Chicago 


‘i t\ lor ( 


Bank 
ompany, of South 
considerable 


nachinery recently included a 40 


ton crane, at some tools. con 


<1SiIng 


of lathes, planers, shapers, etc., the 


being furnished by the American 


Works 


atte! 
Pool 
Ohi 


Company, of Cincinnati 


CHICAGO MACHINERY 


\s the end of the 


MARKET 


vear approaches, the 


prospect for busine.s brightens. There is 


much better feeling in the electrical ma 


chinery trade than there was a month or 


two ago. Expectations are high that some 


good sized orders will be placed in January 
Every manufacturer's representative in the 
West 


ve job 


is figuring on a number of prospect 


which look more encouraging 


Some have been in the market for a con 


siderable time and others are new But 


n actual business placed there is less to 


isual for the past several 


The | ac 
he business placed was mainly 


or moderately sized orders 


Simplex Railway Appliance Com 


purchased for its Hammond 


motors 


Phe 


itter company has also sold a 50-kilowatt 


plant 400 horse-power in 
from the Crocker-Wheeler Company 


1 


engine-tvype generator to the National Can 


} 


‘ ‘ 
Ne same size 


dy Company, and another of t 
roy & Marrenner, Chicago 
Phi Manufacturing 


Company has sold two 1oo-kilowatt gener 


Jenney Electric 


o the Henry O. Shepard Company, 


] 


It has also just sold an electrical 


uipment to the Decatur 
Y of ie stec 

and Joliet 
indicative of the general machinery 
n the West 


s mainly heavy steel products, steel 


1 
this 


The output of these 


predominating. Steel rails. 
I ly product of t 
1] oe 


hat sells t ( cag 


oon the 


December 31, 1903 

at Pittsburgh, most other products selling 
at Pittsburgh price with freight rate add 
ed. The activity of the Western mills is 
therefore largely influenced by the finan 
cial and physical conditions of the rail 
road companies in the West. The carriers 


are now just a little more disposed to d 


some buying than they were a month or 


Some have beet 


two ago. freight cars 
ordered within the 

The 
chinery manufacturers and their Wester 


the West ar 


readiness of c 


past few days 


more optimistic view which ma 


representativ¢ S in 
the 


taking is 


based on misumers to 


purchase whenever prices seem favorable 


It was haunting fear that material 


the 
may recede in value that has been giving 


the somber hue to trade in various lines 


f goods into which the metals enter large- 


ly. For th 


that 


present at least it is believed 


there will be a settlement of prices 


in many lines by the first of the year and 
that after that date passes purchases will 
be of a more extended order and of appli 
cation sufficiently wide to agreeably affect 


the machinery: trade 


Quotations. 
New York, Saturdzy, Déc. 26, 1903 
New Northern 


Southern nearby delivery are, 


York prices for and 
irons for 
nominally, as follows 


Northern : 


2 plain 
Southern: 
No. I 
No. 2 Foundry 
No. 3 
No. 4 


sar 


Foundry 13 75 @ 
13 00 @ 
Foundry 12 50 @ 
Foundry I2 00 a 
-~Base Refined 

mill price on dock, 1.40c. upward in car 
$5¢ 
Good 
extra grades 


[ron sizes brands, 
load lots. Soft steel bars, 1 

Tool Steel 
quality, 634 @ 7c 


upward 


-Base sizes standard 
I3c. and 
upward. 
Machinery Steel — Base sizes — From 
store, 1.80c 
Cold Rolled Steel Shafting 


for base sizes. 


2.65c. from 
store 
-—Lake Superior ingot, 123 


1 


; electrolytic, 12'4 @ 12%c.; ¢ 


Copper 


isting, 
123gc 

Tin—In 5 

New York, 28 
Pig Lead 43ec 


Spelter 47% a 5c 


Pig 


\ntimony—Cookson’ 


New Catalogs. 


National ‘l'wist 
Mich., a neat 


completion otf 


We have 
Drill & Tool Company, 
ittle cireular 

factory for 


from the 
Detroit 


received 


announcing the 


the manufacture of reamers 


and special tools of all kinds 








